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Cntjrwl al I ho I (Mt ORko nf New York N Y oa Hecond (Ion 
matter Trntie Mark H(.vl»t«rrd in iho linttod Hlatea I'aianl 
Onice (xifiyrlKht 1981 hr Srlantlfle American Publlahins Cn 
(Inat llritnln rlyhtH r«wi r\ 4| llluHtraied ortlclea mukt not bo 
refiriMhioMl altlRKit t>emilBhiiiti 

The LimitationH of Aerial Bombing 

N AVAJj ofiktrri |M>lut out tbut lUort* liavt* 

npiH iiriiitf lu thf prtHH with lutnuHliiK fre- 
qii( iK> LrrunetiUH HlaU mi uIh rtHiHH.ttnK tbu 
ntHi Ilf luUtU*HhipH nH oompaml nlfJi atnruft It 1 h 
hIni* ilutmtNl Hint nvrlnl UtmbH nrv moro di^HlrutUve 
thnu gun pruJoillloN iHHiium Hiuh boiubH c*oiitalii a 
Inrgtr [lom iitngo of ikplnblTO than armor pti rt lug 
MhtllN uf Ibi Huute KiM* The NtatimejitH uiuhI rri>- 
(piintly mudi wltb roHtxHt to i‘twtN an* that 1 , 1 NM) alr- 
phiiii M can Ih eonHtrm tt>fl for thi eiwt of one prtHiiit 
iliM hiittleHhlp, tbut inch pluue inn (itrr> a iHinih of 
NUflhUiit i>oviir to Bilik a batthwhlp uiiil tliiit thi air 
plHue riHpilreH a ikphouiiiI of onl> Luo or tliriH men, 
uhertMiM the ImttliHbip riMiulnn 8 (M> or inon* 
lu the flTHt pliifv ])n milt liny i^mt of hiittlc^hlpH due 
to lowir prh'iH Ih Iihn thiiu but granting 

tbe eoHt to Im MiiiL Kiini him! tliiit hik It a bnltl(*Mhlp <‘ouUl 
Ih* iiwhL for Ihe llrst lliK for a ih rltnl of Ifi yearn iiud 
th< Heeoud Hue for l« ii MiirH, ut iiii nnuiial up ki^ep 
l*ONt of $1 OtNXNN) the eoMt of thi liHlttiHhtp for 
jiara uniilil Im or $J,MN),OOU jiarly 

Clraiited that t,<NKi plaiiiH laii U built for i|l 4 ri(tKNl(l 0 d — 
uhUh, on iimiuat of tbe diiimlfkHt reiiulnil by 

eoniplite iiumiI air forci* mniiK liardl> imihhIIiIi liiaa 
miiih nu pliuiim of the liirM r t>iM iimt i*onHldi rubly 
more than mill, Im hiding Ihiir i^ipilpmi lit — It 

Hboiitd l»e borne hi ndnd thut the life of a piano hi Hi*rv 
lee Ih a])pro\hiifit( 1 } two >iarH Uoikt the intlre cost 
of the ]iluiu>H miiHt Ih abiilii HiHUt imli Hiii‘i‘iHHliitg two 
jieiirH, or IJVj thiuH during the life nf a biitth*Hlilp « 
and InnKtnmh uh not U*hh than 00 |Kr et*iit on the 
an rugi of thi flrHt eiwt of a plain Ih riHpilriHl to 
kiH'ti It hi 1 ‘oiuuiImmIoii for two >iiirN tin total eoHt of 
1 JI 00 plnnoH for ^Ti yiara would Ih* fH 4 l,T ')0 0 (N>, or $«H 3 r 
74 H,hOO inr ><*Hr, u Hiini NUiniliiit to k«H*p In eoiiiinlHHlon 
1 J battUHlilpa nf IIh! pri*Heut-(]a> tJiH 
Fiirthi niion , lu Uk. matter nf xwraotiml. Naval olH 
eerR do not agrin with the prliitinl HtalemeiitM A tmtllO' 
Hhlp HUih UH 1*01111 mplaUHl would have a inw of 1,500 
otIleirH and men hiHtead of HhO, while In the caae of 
alridnuoH for ovir^ man lu the air there l» required 
Bppruxlmati ly 20 on the ground i)n thin UiihIh, 12 
batUeshipH would reiiulre 18,000 ottUirn and men and 
LJXK> nlrplHiieM, on the ImhIm of one man In the plane 
and 20 on the ground, would reiiulre 21 ,tK )0 porHoiiml 
To Ih* |H*rfe(tly fair In thi luatter. It iiiu\ In* mumldi reil 
that the |H*nioiinel of the two would atiout inneel 
each other hi eimt, Iiuihuiui h aa highly nkllled niet-baules 
are riMjulriHl on battlenhliw and aircraft alike In the 
I'UHi* of lundhig fliUlH and hnngarH for 1 000 nlreruft 
wo may alao coiiHhkr that the expetiHe Ih laneeled by 
duekH and iia\y ynnla required for the repair of Imtile 
w.lpH That brlngH the cHhi down to a iniiiiiMirlHon of 
material dwt, and an above atated, 1 0 tN) aln raft 
Btreti hcil o\ I r a |h rlml of 1*5 year*, which !« the ex 
treme lift of a lmtLk*shlp, would equal the cost of 12 
Huih IwttlesbtiiH 

Ueganllug tbe atatemeut that aircraft could each 
carry a tiouib HultlclonUy large to deatroy a Irnttleahlp, 
U Is not believed that at tbe present day tills can be 
done IhimbH have nut been developed to auch an extent 
that Ihiy are armor piercing, and after landing on the 
dcHk of a ship tholr distnictlvciicsa would bo local 
Thu ixiwrlments on the U S K *TiidUna" with a large 
Nimb flMdl with TNT whhb was exiiliNlod nn her 
dock caiiHlng l■onHtderable damage to her old Htyte 
uppi'r works haR been iikciI bh an lllustrallnn of what 
Umibs lau do, and statemontH have lHM*n made that If 
the Nimb were d(»stTOctlvo when laid on the deck, It 
would Ih* much more so If dropped from an airplane. 


This Is ctTonooua Tbe destructlTODeM of TNT^ on- 
cuuflued, has a certain potentiality which Is not In- 
crinHcil by the min. dnipfilng of the TNT fmm a 
lielght ft ii nrctifnanf for the projertUe to pieroo the 
armor of tho tthip and explode inuldi of her huU This 
< nuuut bu done by thin walled aerial bomba subject 
only to the Impulse of gravity There must be acceler- 
ation be>ond tlie force of gravity to canoe tbe shell to 
pierce armor and the shell must be of tbe armor 
pienlng varlttv, consequently, the weight of the shell 
wall redui'os the amount of T,N T which it may cun 
tain, reducing the destmetlveness of the bomb 
It is lielleveil that the actnal facts should be given 
the publli Krruneous comparisons which only bring 
out one Hide nf the argumbnt do not help the 0*0086 of 
aeronautic's but do more barm than good 

The lAinpert Rill 

T IIK United States Congress passes, oacb year, 
appropriation bills deslgneil to give the various 
bramhcHof the Ooveninii nt fuiiilM for tbe years 
oiMtratloiia. In imrt these approprlatlonji are a matter 
of ncgotlntlon Ikiwccu the Uurcau in question and the 
(^lmn 1 itt(*e of the House of Itepr^sentatlves involved 
III iHpial imrt they ha\e their Imsls lu statutory provi- 
sion iiM to how many men may be employed and at 
what Halarles 

l*n*M'nt salaries In the Patent Office date back to 
1S4H, at which time the patent examiner got the salary 
of a KiHhriil DiHtrlit Judge Today the Judge gets 
gdtNNl till* ixamiuerH have had a Hlngle Increase of 10 
1 K*r cent, and a 1240 war bonus, the> now got cnnsld- 
I rably li*ss than half Ihi. pay of the Judges with whom 
the> wi re on<*e on an p(|IihI footing If i*omparliion of 
qualilli atlouH Is to be made, the requirements of the 
I'ntint oniii* an b> all means luirder to im*<t And as 
for profeMsional lUgnlty, patent examination Is In 
uiaui n*N|HNtH Jiiridknl work, and should be iHimpen- 
saled IIS siuh 

Turning from tin qiii*8tlon of salaries, we find that 
tin l*ati 111 oniiN Is seriously miller manned Not alone 
has patent biisinesH Ihhh iinriHiKlng by leaps and 
iMiiinds until It Is larger than i>ir Imfore, the older 
and uion i xih rli nci*il ixnmlntrM have rt signed In large 
niiinlHrs to nitir iHimmerilal emiiloymint or private 
praithi, and it takes two yi nrs of eontliiuiil atten 
lion from Ills MiqHTlors to render a newly appointed 
ixiimlinr nally I'omiatcut 'Ibis expluins why the 
]‘Hteiil Oflli*!* Is 4d,fN)0 eases lH*hlnd its sihetlule. so 
that If voii rile an application fur a jiatiiit toilay you 
must wait si»\in iiioiiths to got the preliminary report 
tilling what Ihe i xamlner thinks of It 
The Comiulttoi* on TuttutHof Ihi Houm* of Uepreseut 
nil VC'S Is plikiHl on geographUnl and political grounds 
H It is deslri'd to hu\e a lleiiubllcan from Maryland 
and a DemiHrat fruiu Kansas on this committee on 
they go regardless uf quail flint ions to deal with patent 
husliicHH. When a new Coiign hh conveneM, the best part 
of the new committee's time for months Is spent In 
iHhicatlng Its now memliers — and sometimes Its old 
imuilHrs — as to what and why Is a patent The hi'ar- 
liigH of this committee always bring forward some ab- 
Nunl qm>slioiiH from ita memlH*rs, showing fundamental 
mlsunderstauiUug of tbe eiiilre imtcnt system 

We shall not argue these matters here, wo have 
nothing to add to what we have said In the past We 
Mhali only state that the l^miiert BUI, which bad a 
deal of ntteutlim from the Patents Committee of the 
old Omigress, Is up again In the new one It provides 
pro|ier salaries and an adequate staff for the Patent 
Offii-e iJiHt time It was talked to death as mneb by 
its friends as by ita enemies There U no reason In 
tbe world why it should fail this time , and, in fact, it 
hat exi'elleut pnmiiei'ts nf {WMslng When we find that 
the total iMiyroU of the Patent Office, In the event of 
Its unamended passage, will be but 91,951340, It U 
clear that at least the wild cry of “wonoroy ' cannot 
tH* raised against it In JustlGe to tbe Inventors and 
the manufacturers of America as well as to the Patent 
Office staff, it should be passed 

RclatiTity in 1889 

T HK ancients had a pretty myth about Minerva, 
tbe gmidess of wisdom, whom they stated to 
have sprung, fall-grown and full panoplied, from 
the head of Jove There is more in this Iwnd than 


aniean on the anifaco Dirtne wladom, perfect and 
boundless, if we conoeive it ever to have had beginning 
at all, must thus bare come into full being We today 
sbould prefer to think of it as without beginning, aa 
having always been, but that may be let pass. Tbe 
ancient philoacqibera, at the period when they were still 
engaged in the perscmlflcation ol their ideas, bad with- 
out exception failed to grasp tbe concept <d infinite 
reaches of time — (hey still fdt obliged to aooouqt for 
the lieglnnlng and the ending of thlnga. 

Human wlsitom, unlike Minerva, nev^ ^>rlngs full- 
grown into lH*lng, but arrives at a given point, if we 
may mix our metaphors, only by a long and arduous 
process of tolling up tbe slopes. In tbe myth of 
Minerva the Greeks had In mind this essential dlstlDCt- 
Uon tietwci*n tbe wlwlom of tbe gods and that of the 
finite human mind No single item of human knowl- 
edge, no siuglo human doctrine, ever was formulated 
out of nothing In a single mind Bvery such item 
is the result of slow growth and accretion, and In its 
Anal form contains tbe contribution of many minds. 
Ultimate formulation Is often the work of a single in 
tollcct, but thlM intellect draws its material from tbe 
entire past history nf the raitf The historian of hu- 
man thought finds It an absorbing business to pprsue 
some great Idea back through its ultimate sourcea. 
And always when we conduct this seardi are 
amaied by tbe degree to which the work of the man 
who Is recognlxed as the originator consists merely In 
restating in better form, and in a slugle gdace, things 
wldih have been said lN*fore in fragmentary fashlim 

The apostles of Klnsteln, for tustanco, have realised 
well that In many respeits tills relativity of which we 
arc all talking Is but another lusLauce of old wine in 
new bottles The very phrase *‘clABaleal relativity * 
with which so many of them Introduce their auhjeit 
Indicates that Its fundamentals are by no means new 
It Is the iiiteniretstlon of tbe theory and Its unique 
mathematlial formulation that are Klnsteln s Never- 
theless wc are inclined to regard as novel some of its 
more startling philosophical aspects Home uf tiiem 
Indeed are novel, the General Tbcor> we believe Is so, 
and even In tbe Siiednl Theory, the assumption that 
llglit displays the same velocity to all observers how- 
ever coiiditiniied could not have been thinkable until 
twrntleth-cciiturj physics hail given n background of 
experiment and theory leading to tbe suggestion lint 
the very charges of plagiarism brought against Klnsteln, 
while absurd in principle, Indicate that be has been 
iMilhllng with old material to a greater extent than 
may ha\e been realised This, we rettorate, is the 
\ery nature of things.' We must admire those who 
have supplied the material, who have anticipated parts 
of the structure whkb Klnsteln has reared We must 
not on tills ground condemn Klnsteln. 

Kuch anticipations are as interesting to the phllooo- 
pher as they are important to tbe historian of scleuoe 
It Is wltb mingled emotions of the philosopher and the 
historian that we reprint. In the BrixuTinc AMnicAw 
Month IT for July, an article which originally appeared 
In the fkiRNTiric AiimcAN Si'ppfJcuBNT of May 11, 
1889 It Is signed by a name whhh today Is familiar 
to us all, but wlilih thirty two years ago must have 
been a new one to most of thoae who saw It In our 
columns— Hudson Maxim 

When we go back to this article, bearing with na 
the knowledge and the general sdentlflc baidcground of 
today, our reactions are curiously mixed Mr Maxim 
used the expression "ultimate atom " Ultimate partlde 
would have been more in keeping with modem usage. 
The twentieth-centnry mathematician who eirlhtmrt 
things to be true because ho can find nothing simpler in 
terms of which to prove them, and who dAUberatsly 
chooses the things which It pleases him to assume, will 
quarrel with Hr Maxim's statement of axioms on the 
ground of natural truth and obvioosnesa. But be can- 
not deny the axloma themselves, nor, having granted 
theee, can be quarrel with the condnalcma. 

In many of Its fundamentals every reader wlU recog- 
nise that we have here an effort to state, ao far as the 
mental borison of 1880 would enoempass it, tbs philo- 
sophical outline of Blnateln's Special Theory It is 
on this account, as well aa because Mr Maxim wUbes it 
put before tbo present generation in Mack and white 
aa a preliminary to something further Which he bM 
to say, that we reivlnt it In tbe Montblt for July, 
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Naval and Mmiiant Marine 

U wiBf of SUpt at 8 c ae Sovoral Interesting prob- 
lems were dUcuMBetl at the last meetinf of the lUaml 
iiatlilf Bngitieerltia Sodctx Ainona the spedai prob> 
lema dlactissed was that of llabtluK the rhartbouse and 
vompasadlalB. Ooueealed lightlna In recommended, an 
approved meUiod b^ing the lighting of charts monuted 
between sheets of glass bj dlffased light transmitted 
from bc4ow Auroe members favored the nso of lights 
on deck if the sources of Ugbt could be screened. 

One-third of American Crews Native. — A recent 
report of*tbe IXfpartment of Oomroerce, giving a list 
of the nstionsllties of the crews of Amorloau merchant 
Teasels, dlsdoscs the gratifying fact that nearly one- 
third of the crews of American ships are native-born 
Thus, out of 2n,204 olHceni, 10,808 are nstive-bom, and 
0,065 are naturalised dttsens Of 155,024 men, 60,060 
are i^Uve-born and 10,808 are naturalised citisens. Of 
foreigners, the British account for 518 offleers and 
21,201 men, the Norwegians for 283 officers and 5f088 
men , and 43 officers and 16,528 men are Spanish. 

The Triala of the **Tena«sseo.’*— The battleship 

“Tennessee;** our latest electrically -driven dreadnsught, 
has recently passed successfully through her flnsl trials 
off Rockland Hbe bettered the Westlngbousc Cum- 
pany s guarantees of steam csmsamptlou by alwut seven 
tier cent Tlie maximum speed was 21.3N knots, and 
she. was brought to rest from top speed In less than 
minutes. The huIvo tests, In which twelve 14 inch 
guns wore fired at once, causo<l no Injury to her elec- 
trical equipment Uulng astern she developed IS knots, 
and her turning radius, wiUi all pro]>cl1er8 operating 
and rudder hard over, was about 700 yards 

Raidd Work on City Piers.— It is announced that the 
first of the twelve piers which are being built at Staten 
I aland will bo ready for occupancy on August 0th 
Murray Unlbcrt, Commissioner of Ilocks and Ferries, 
is to be coiigrutnlatc*d upon the rapidity of the work 
All of the piers will l>e ready by tlie end of the year 
Seeing that the first pile was driven on May 5, 1020, 
this speeding up is in strong contrast to the dliatori 
ness which almost Invariably distinguishes city con- 
stnictlcin The piers are over 1,000 feet In length, ten 
of them have single-story and the other two doubliHleck 
pier shells, and they hs%e the advantage that there Is 
a hay between the piers 300 feet In width 

Rcsalts of Naval Bombing Tests. — Without wishing 
to detract from the work of the ua\ul almuu in sink 
lug a Ctonniin U Isiat early in the first bombing test, It 
is our duty to warn the public against drawing exugger 
ated coucluslouH. The U boat was stationary It had 
no anti aircraft guns, and It was therefore a iMUjwiTe 
object of uttaiJc The result proves that a 183 pound 
iMimb falling on the dnk of an unoccupied and unde- 
fended T7 Itoat will sink It It does not prove that 
an airplane can sink a bn^tleshlp, merely it fdiows 
that a bomb of this slse will work some destrurUim on 
the uiiper decks What a 600- or 1,000-pound iHimb will 
do on a battleship will lie proved In the tests later 
this month against the **Ostfrtesland “ 

Strategical Valite of Cape Cod Canal^lt has been 
recoDunondod to Congress by Hciretary of War Weeks 
that the Covemment lairchane the Gape Cod Oanal ter 
111,500,000 This is five mllllou dollars less than was 
allowed by n Federal Court during condemnation pro- 
ceedings Instituted by the Ooverument While the 
canal has great commercial value ns providing a 
shorter and more sheltered route from Long Island 
MUmnd to Boston, it also la of oonslderable strategic 
value as forming part of an Inside sheltered route from 
Boston by way of the Bound, the Harttan Canal and 
other Inland watcra to the Chosapoake. In tho event 
of war this system of waterways wonld enable destroy- 
ers and otlier vesMels of moderate draft to lie trans- 
ferred without risk of attack 

American Maritime Polldea.— In his address before 
the Eighth National Foreign Trade Convention, Mr 
James A. Farrell made the foUowlug poluts One, no 
sale at present of Qovemment vessehi to private own- 
ers , two, onr steamships are well constructed snd com 
pare with the best abroad, three, the average cost 
approzlmatee that of foreign ships, four, even with 
temporary Improvements In freights It will tukc throe 
years to absorb the world's idle tonnage, five, Inter- 
national agreement to stabilise rates and lay up ton 
nage might be useful , siz, American traders and trav- 
elers should use American ships, seven, we Should 
abandon tite attempt to build up trade routes from 
every United States port and serro only ports where 
'cargo is available, eiicht, nme-efaarter Shipping Board 
vessels with option of puitbase , nine, operating costs 
must be reduced to eqnallty with foreign eosts, ten, 
ehtpplai lavra which liMKiea a disadvantage estinatad 
at five per oent on Investment kboold be repeslod 
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Sdence 

News from Graham lalandi^lt seems only yester- 
day that we (hronicled the sailing of the Cope Kxpedi 
tlon, but now we have received word that a landing 
baa been made at ciruham Island. Rich seal and 
penguin colonies have been found 

Nttioancs Roete Prove Valuable —The scrub pal- 
metto root, fur years regarded as probably the moat 
worthless pniduct of the soil of the Gulf States and a 
aource of heavy expense when laud is liolng cleared 
for planting, Is worth something after all rAtiindre 
experiments with a vU*w to ntlHxlng the filter of the mot 
for the manufacture of brushes have been aucoessful 

Rastleos Plysumth Rock.— For the second time in 
four months, IMymouth Rock baa been moved On 
December 21, after the canopy over the rock was tom 
down the boulder was moved about fifty fet»t Three 
guards have watched over It night and day since To 
do away wltb these guards tho rock was again moved 
and placed in a brick building The wlmlows have 
been barred and the door securely locketl Of course 
the end of the pcraiubnlations la not yet 

University Pspulatiofi, — At Columbia 700 student 
apiilliants were turned nw«y last year and the ex- 
perloucc of all <‘qllege8 and iiiilverHltlcMi mhuih to Im thi 
same TiKlinlcal eduentlou imrtkularly has hKnasetl 
by leaps and iMmnds, ft>r while In the perlixl from I KPU 
to 1018 the general Incream* in unlverHlty enrollunnl 
wan 139 per cent the ciiglm*crlng Mhools Imd imn asid 
eight Hmcn ns much. The grent dlfllcnltv In in HtH-nr- 
lug competent Instruction and inoiigh of it 

Aviator Explores the Grand Canyon. — An army 
filer Lkut Pearson has explorc<l tho (Irnnd ('anyon 
with H view to xtudvlug tin tilr cnrrfiits 111 k exi>orI 
Hi(-es are interesting He sa\H *lii nplte of tin fmt 
that the upiier part of tbi (■riiiid Canyon In iliirtc<ii 
nillca from rlm to rim and the lower gorgi in eight 
miles wide, I felt irum|iod fur rcKim when I uhn de- 
aoeudlng Into the chasm 1 seemed every luounut to 
lie Hying right slap into some tlltf ' 

Radio Congreaa.r— 'The Radio Congress openeti its 
sessions In Paris June 21 Tlie purpose of the tonfir 
enee Is to harmoiitae the radio nileN of th( i»orld and 
formulate plana f<ir hrliigitig wlrcU-ss Into more gciicrnl 
use through the t iicoiiragenieiit of prhnU mtirprlHc 
under Goveruiudit <Hintrol Tlie Ainerluui <io\immcnt 
bus sent a dcli*gation of ten of Its tuNt uillluiry and 
civil cxiHrtH, btadcHl by Miijtir Giii (leorM Squhr, 
(*hkf of the Signal Servlci of th< I iiUimI statts Army 
Others in Oie party include Profevnors A F Kcnnclly 
of Harvard, .T If IMIliiger of ihi Him an 4»f Stan 
danls of the I >epartineiit of roramerce, Major J A 
Manhourgno, for the iuiltcHl States Army, Admiral Ma 
gruder and Captain G R kvniiH, representing tin 
American Navy, and Dr Louis Coin n 

Tbs Book of Tapa.— The IntoTssting museum of the 
ITnlverslty of Pennsylvania is alwins adding something 
unique They hav» Just secured out of the f*»w ct>pleH 
of what is known as '*Thc lUmk of Tupa ' In 1787 
there was published in London an lute resting and cu 
riuns book styhsl n “Catalogue* and llUistrateil with 
samples cut fnim siwcimens of the tapa or burk rl<»th 
collected by Captain Cook and his comiiaiiions during 
the great explorer s three vo\ ages. Tho nnmtier of 
apecimens of cloth varies In each known c-fipy this one 
has forty three siieclmeiiB or four more than in the 
printed list In the book The work Is iledlcatcd to an 
unknown person, probably Worren Hastings, whose 
impeachment was iiending when the dedlcutlnn was 
written The Jfsffrsm Journal contains a number of 
colortHl plates from this very Interesting Issik 

Mma. Curia Ratuma.— Filled with honors and weari- 
nesa Mmc Curie sailed on Juno Alth on the '*oiymplc'' 
Down in that holy of holies— the specie room— was 
carried her precious gram of radium Special prec-aii 
ttons had to be taken on account of the ship's Instni 
ments, fur the compasses must not he disturbed In tlielr 
fnnetinns. Tho Buroau of Atandunls curried out the 
shipping Inotmctlons. A beautiful mahogany case 
lined with lead and ste^ was iirovided AUlmugh the 
box Is not large, it weighs, with these linings, 1R0 
poonda. Directly in the center of the box are several 
small compartmenta, formed of lead and surrounded by 
steel, each one of the right siae to admit a small glass 
tnbe containing a portion of the radium salts— the 
form In which the metal la hamllcd ter shipment The 
lid of the mahogany box Is Inlaid with a gold plate, 
bandaomely marited with the following inscription 
“preaented by the Prealdeut of the United States on be- 
half of the women of America to Madame Marie Sklo- 
dowika Onrie in recognition of her transcendent aerv- 
Ice to aelenm and humanity in the discovery of radium 
The White House, May 20, 1821 '* 


Automobile 

Farm Tractors Reduce Market for Large Engineo. — 

With the ImnufH lu tlm use of farm truiturs the mar 
k(*t for large Hiationan farm engines — engines of 10 
15 and 21) hnrsc|H>wtr — has declined materially For 
merly Hllo-flllliig fur instunce, rtHiiiiri^l an ciigluo of this 
hIxc, but now tin tractor engine usually serves tbe 
piirjMiHi Tlic mark* t for small farm engines on tbi* 
uthtr band, Is not nppredably affectiN] as the farmer 
innnot afford to run tbe tractor half n mile or more 
i\ery time In Miiiits to do some i-orn sliclllug or run 
the liglitliig plant 

The Closed Garage Duor has brought more than one 
motorlHt to tlie rnggtNl <dg( of pnifuiilty whin return 
Ing borne on a Htorni} nl^hl \ariouH mc^tiK hare lieen 
offt re<l to enable him to «ih ii It %\lthoiit leiicliig IiIk «.ar 
but moHt of tlicHt hnri Im4 m homt made iifTnlrs of doiilit 
fui utllltj A de^ ie* N mm ofTi red whhli c-oiiHlstM ot 
H plate Jxih 4 rtod In tin drlTCMn> In front of lb« d«Hir, 
couiiiMtHd with a nhnru In Ninh stvle tliat tbe pnHsngo 
of one wlHNl of ib( car over tbe pbilc uiitoiuatluilly 
and InirofHllati Iv opeun the diH>r Im idi atsll) , in the 
hIuo iifi of 11 riir to run over tbiM plute tin derbf luts 
HN a trbk Imk whkh would puzxU a smuk tliUf vtry 
badb 

\slTe-Stecl Heat Treatment —The proper heat- 
tnalniint for tin vahcH of Inti riinl eombtiNtlou ciigliies 
in givtn In an FaibllNli Iiouhi organ hh followN Hi/j i>er- 
iM at nickel hUhI Hlionld te iioriiiall/ 4^1 at KM>— NTMI de- 
l,recs (I iitigraiJe No further triiitment Ih mH-csNnry 
2'‘i Iier cent iibkilKtiNl Hlioiild normallscHl at N8U — 
WiO digrocN 4'(iitkradi No fiirllnr truiliueiit Ih neces- 
sary 1 5 -IH-iH-r-Ci'iil luiigsti n Nliould lie luiitjed 

to fiV) (bgnis ctiitigrafli and utNibNl In sllU air, then 
reln^atiHl to HIM) di m nllgrailo and ximiHhI In sllll 
air Ih fitri iiuu billing ltiH*ro<_nf (broniliim \ Alves 
Nlioiild l»e hiatid to IMM) digrt'CM etnllgrnde and nnitcd 
ill tlnn nhialiHl to TINI dci^riMH cvntlgradr and 
ciHibd In HlUl air Ih fore (hhiIIiik, in oil 

Paris Tries Six-Wheel Bn h.— E xperiment are now 
IkIiul (RrrlHl out In rnrls with a six wIichI Hlnglf dink 
omnlliuK Htiirlng tUroiigU tin front iiiid tlie rtar |mlr 
of uhcH Ih, and drlxliif, through (In etoiti r pair *tb< ad 
xantiigc of tin mu t>|N. Ih that tin ImruiwNl nbeel ImHe 
and mUlUloual tarr^lug tupmltx urx' obtHliuHl with the 
Niiiiji tnnilng radius as fur tin* normal Ixxo iixb ma 
(him I la ( \|H riincntal lanuH are lieliig run on the 
Aladi b liie Bastille roiiti xxhlib (-oniprlHcm the most 
(roxxdotl hoiihxardH 4»r the tltx No < hant.i h bnxe Uin 
uiadi 111 thoxiikiiii, xxbhli Is n foiir-< >lind( r tyiM pliic*ed 
nmUr tin drlxtrH fiHt tbe llxc nxk Ih almi iiriutUully 
the saini, nml tin third flxle is a d(iplif‘at4 of tin front 
axil siiHpinNion is b\ means of three imlrH t>f siuii 
t llipUf HprlngH 

Striking Plate fur Doors. — An adjustable striking 
plate diskmd to rt*|iln<e ttm obi non adjuslabk plate 
4ir (Hkh on nutomtddb diMirs is now muimfm turv*d Ihe 
4>bl Ht^li cateh is iiiiido wltb one or two mm AdJiiHtahle 
sU|>N nml muKt be fittoil xiry <iirufiillv to tin Jamli of 
the d4Ktr, so that whtii tin dtHir is ilotn-d It ts held 
firmly ngnliist the nihlMr LumiarM Any w<ar of the 
riibiH-r bnntiM rs, Imk Indt or (atih iicriiiitH the door to 
vibrate or rattU the Frauxtu uitJuKtnblc striking 
plate can lie fittiMl after it Ik In p4wltion on the Jamb 
Any wear whbh Iiah h t( nd4mcy to 1 u4)Mii the door and 
cause It Co rultU cuii U eomptiiHated for by meant 
of an ac(*(^lb]4* adjusting screw By tuniliig the screw 
to the hft the HC4ond movable ntep of the Htrlklng plate 
Ih niovcHl in TIiIh adjustmint again brings the door 
whin closed inhi Intimate, eontuct wUh the bumper 

Improved Adjustable Yoke End^Wiih the ordinary 

yoked r«Hl imlM um-ii in brake counvtthmn it Ih nut u 
caHy a matter to make an adjustment of the hrakee 
as may scs*m to Ih Ihi case Flrict the cotter pin baa 
to he rv moved fnuu tbe idu of the yoke «ml then^ffce 
yoke pin itsedf iniiHt Ik nmoxod, the yoke end rntatod 
one or more half luriiH on the end of the rod, the yoke 
pin replaced nud tlvc cotp r pin rclnHcrtcd W Ith n view 
to facilitating this ofM ration bu Ingimlous yoke end 
has beta bnmght out An Intorminlintc piece' lie- 
lueen the yoke end prtiiKr and the rod la provided with 
ears or finger pieces mi that It can l»e readily turned 
without Ihe list* of tcMils Tills Inlcnnedfate piece Is 
In the form of a threaded collar whtc h tunis with 
eomi»aratlve frecHlom In tho hub of the yoko proper, but 
the tendency of vihrnlloii to work It out of adjustment 
Is pnwenU-d by providing one head with a V shaped 
projection which engages with a 04»r respond Ing notch 
In Uie hub of the yoke under the pressure of a colled 
spring I'hls adjustable yoke end takes the place of 
tbe adjustable yoke and tiirnhmkle It ts claimed to 
be easier to assemble to adjust either hy hand or 
wrench and to be leas expenflvc than a separate yohe 
end and turubuckle 
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Is It To Be Bomb or Battleship? 

Elaborate Series of Tests to Determine the Effecdveaess of Aiicmft Against Waidiips 


N A\ AL history Kbo^\ s 
tliHt whenever a utiiel 
and HtarUltiff v^eaiHin of at 
tnck 1 h develoiMHl, It ia 
pretty sure to bo credllitl 
Hith doBtruftlve powor far 
lieyoinl ItH rniutdty 8o It 
wuH with ttiH tor]ie«lo, tlie 
toriiedo lioat, tho d«8tno<‘f( 
the ' dynamltt ' Kim and tlie 
flulimartm TiHliiy In the 
ran of tliia luvKt'Mtlon of 
<heaii, qulik klM nllHf tiroud 
of iwHt H( (‘ompllsbment ond 
iMiostful of its futnre e«in 
qiientfi, is the iKimb-dropplnff 
airidaiie 

1 he Heonh for a oIm np 
Bubatitiitc for the major 
weapoiiM f»f war Is poralnt 
eid, and it la iiorfectly not 
ural that the HnialieHt early 
BiK'eejtaeB of each should be 
maKulflod in the public 
mind, and that prediction 
ahould run riot aa to their 
future iMtr forma lice — for is 
not the wish orer father tu 
the thoughtT 

This la all quite under 
atandaMe In the la) man . 
but that the tochnlcally- 
liiHtructuii oflleers should 
mouut, as thiy mi oftiu do, 
Into the doubtful atiuoMphere 
of prophecy, Is sometliluff to 
fpTo us pauae Anyone who 
has read the dlntrlliea of 
the late lAird I* Isher and 
of Hir Percy t^cott uKuiust 
the battleship ■nppIcmentiMl 
aa it has recently been, by 
the testimony of our uuu 
Qouorai Mi tchel I a ml Ad 
miral f iiilom, must have 
woudered wliat had iiwiinie 
of that flna old acnae of pro 
p< rtion wtii< h we used to 
MIeve was a distlnjniishliiK 
ehtiractpristif of (he min 
who iMsaed tbrougli our 
naval and military colleK*^ 
However, tile Armj and 
Navy are now at the Job of 
mdttitiK the «]iieMM(»ii uh to 
wliether tlie capital ship of 
tho future will Ik« one tlial 
tlonts u|Hm tho miter or one 
that snllH throuKli the air 
We have been told that the 
battleship is diMimetl, and 
that the aircraft has done 
It The Navy Is not dls- 
turbet! beliiK perfectly sat 
Isflod, not only that tlie Imt 
Ui^shlp has not been ren 
derod ol»sol< te l»y the air 
plane hut that the Mk ship 
that floats tusni Uic sea and 
carries the hlK Kun was 
n»«er moro alive and more 
efflcleut than tmlny and 
never K«ve mnh promise of 
holdinff for many years to 
come, its cummaudlnK l>oal 
Uon The toKts which are 
now under way will come 
pretty near to setUliiK this 
muib disputed question 
Tho first of the tests was 
the slnklDK of one of the 
capturetl German subraa 
rinea. In this, an In the 
other ox|)erlments, the 
Army and Navy Alert co- 
operated 

The next step in the oper- 
ations will be the acarchlnf 
by airetaft for the “Iowa” 
In a definite area extending 



Es-Gcrman deatroyer wbkh formed the of bomb attack by Army aad Navy ariatora* 

Thia ia oae of the tamndered German abipa 



Battlcabip **Iowa*’, operated by radio control from tbe *^hlo**i tereral mllea dlatant, to be attacked 

with dummy bomba 





Ex-German cmlaer "Frankfort” will flnt be bombed by aircraft. If not deatioycd abo win bo aank 

by Ug-gan fire 



from tho entrance to Dela- 
ware BdV to Cape Hatteraa, 
and with a radios of one 
hundred mllea off shore; 
Bbo will be operated under 
radio control /rom the 
'‘Ohio,** several mllea dis- 
tant, and after the aircraft 
locsto her the will be 
bombed by dummy bombs, In 
order to detormlne tbe ex- 
tent of the ability of sir 
craft to register hit# <m a 
moving target No explo- 
sives are to be droinied on 
the “Iowa,” OB she is to be 
used later as a moving tar 
get fur the fleet's big guns 

Next win come tbe bomb- 
ing tests, with one of tbe 
ex-German destroyers as the 
target Thia vesaol will be 
attacked, and, if practicablp 
Himk by aircraft using JUSO- 
pound bombs The other de- 
stroyers will bo targets for 
the guns of our destroyers, 
as were two of the subma- 
rinos 

After that will take place 
the bombing by the Navy 
ond Army aircraft of the 
ex-German cruiser “Frank- 
furt" and ex-Oerman bat 
tleshlp “Ostfriesland “ All 
of the ex-Oerman ships are 
eventually to be aunk, if not 
liy bombs or gimflre, then by 
depth charges. They are be- 
ing destroyed In conformity 
with tbe international agree- 
ment by which they were 
obtained 

The tests, which will be 
continued on through July, 
firo for the purpose of de- 
termUilng tlie effect of gun 
fire and aerial bombing on 
tbe structure and material 
of the varlona veaaela to be 
attackeil as nell as for tac- 
*tlcal search exercises and 
testa to determine the occa- 
rocy of bombing 

Tents will lie made in a 
fiorles of progressive steps 
The vessel will be examined 
hy experts after each attack 
Is completed, and the tests 
will bo condneted alowly so 
that the maximum knowl- 
edge of the effoct of the ex- 
plosives may be determined 

Ad Intereating feature will 
be the test of communica 
tlons, from aircraft to shore 
Btationa, and from aircraft 
to aircraft, working agalnat 
radio Interferenoe, In secur- 
ing a concontnitloa of the 
bombing fleet over the enemy 
after the scouts have picked 
up the objective 

These bombing tests, ae- 
Gording to Captain Johnson, 
Commander of the Atlantic 
Fleet Air Force, are merely 
a part of the day's work In 
the routine of the navy 
They will be of no value on 
lem they are conducted 
along aclantiflc lines. 

Tbe Navy must know 
what effect the bombs wilt 
hsve snd tbe number of hits 
whldi esn bs made by air- 
craft It Is unneooeMxy to 
drop 2,00fi-poDnd bombs on a 
dstrtnysr to MAk her tt n 
280'PO<nid boodft will do tbe 
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work of dertroctioii put an completely 
Odbeequentlyp tbo air force will uae 
small bombs uo the destroyers and sub- 
mi^^ea, and will determine, after blu are 
mode, him much damage Is done and the 
lessoins to be learned from the exporl 
meut It will bo the same In tbe cnso 
of tbc *'Fraiikfurf' and ‘^Ostfrlesland ** 
First, bits will be made by bomba of mod* 
orate sUe, tbe eflTects being registered 
after each hit 

Then will follow attacks on the two 
ships, niltug largifr bombs up to tbc largest, 
of 3,000 and AO(Hl pounds, eaih time In 
specHng ibo ship to determine tbc duro 
nge done and the cflldtncy of tbe l»omlw 
tliemselves. Tbe mtre siiertaciilar Isim 
bardHKnt of the ahliis by a large number 
of 1|g>inliA would sert e no useful purpose , 
but carefully Inspected results will teach 
tbo Nary certain points uut entirely 
known rcspivtiiig the etHctmcy of bumbs 
and of the pnwnt niethoUH of armor 
protection un the ufiper decks of large 
ships 

From tbe foregtdng, then. It will be cvl 
dent tbiit the objects of these elalMjrate 
fU)erHt1onK are to ascertain 

First, the ability of aircraft to locate 
•^easelK (kperatlng In the Coastal Zone, and 
{o* concentrate on such vesstls sutnclout 
bombing airplanes to make an effeillTe 
attaclL 

Second, tbo probability of hitting, with 
Itombs from alrplanea, a Teasel under way 
and (Himtde of maneuverlug, but iucaiiu 
ble of anti aircraft defense 
Thlnl, the dsniage to vessels of com 
paratlvely recent design which will re- 
sult from hits with bomlw of various this's 
and weights 'J'he vessels tn be attacketl 
by bombing are of tbe battleship, light 
crulsc>r, di*stro\er and submarine tji>cs. 

Fourth, by these experimenu cnirrlwl 
out at sea In deep water, to demonstrate 
tbe effect of an alndaue bombardment of 
naval craft more eflr<H.’tlve1y than ninj lie 
ilone by experiments conducted with the 
vesselB at anchor in shallow water 

Fifth, It should be notod that the experl 
ments outlined by the Navy Department 
do not contemplate experiments In the 
use of machine guna against personn^ In 
exposed positions imr the effect of gas, 
incendiary and smoke bombs, 

I^Uy, to obtain data upon which to 
formulate tbe proiier Up tics to be use<l 
In attacking na\al vessels* by aircraft 
The first of the tesU, on June 21st, re- 
sulted In the sinking of the Oormnu sub- 
marine “V-117 ’ by a 103-xs)und bomb 
dropped from a height of 1.100 feet Six 
minutes after the detonation tbe subma- 
rine disappeared 

In actual warfare an attack against a 
ship armed with anti aircraft guns would 
have to lie made at an elevation of several 
thousand feet 

Armstrong Radio Patent Suatainod 

AS a result of litigation extending over 
l\ a period of years, the Armstrong 
radio * feedlMck" patmt has been held 
valid by Judge Hayer This patent cov- 
ers what Is probably tbo most Important 
ctreuit arraugemeut In use In modem 
radio ft made possible trans-oceanlc 
communication and has coutrllmted mueb 
to the art of radio telephone oommimlca- 
tlon 

The feedback circuit magnifies tbe sig- 
nals received by wireless tuatmmenta 
tbottsanda of times so that signals pro- 
Tloosly Inaudible are now easily reads; 
ble, and It further permits of very great 
selectivity, making i>Asslble reliable com- 
monlcatlon between two stations regard- 
less of atmospheric condltUms and of the 
transmission of messages by other sta^ 
ttons. 

Judge Ifayer, In his opinion, saye • 
**Tlila case Is another ocrntrlbuttoi to 
tbe romanee which haa ao often charae* 
tsclaid the Ustoiy of forward tovantloiia. 
Aa a boy of 15, Amuttroag beoame iater- 
ested In radio and erected a radio ata 



Ctoae-up view of F-5-L being refueled from the mother ship **Sliawmat'’, after 
an 1800- mile trip aronnd the Caribbean 



Th« ptniiii fur tbe bombing of Uio * Iowa , as Ak. nutUe m hoelllc oppronrh tn tbc Amerltsin ouiut 
■o drmwti up M to •bnuUU. mm ikr u poaidble. tbo dofenalvc methuda wMcb wuuld be uned In 
■etual mir In the outer Mmt W to 100 mike off shore a scoutinr Miuatlrun uf blImpH wmn 
Btatkmsd to diseovsr the enemr and signal her poeitton to the shore sUilons. Li>on noUdcatlon 
of her podtlon and ooarssu the aircraft ooneentrmted for a susUined attack. Dummy bombs were 
nsad. the Navg Department wishing to reserve the ship as a target for Ug-gun fin at long range 

IMapeaiUon of aircraft ae **lowa’’ approaches coast 


Two planes tying aaUni •! iksir mo t her sWm f*»m which supplies of fnel are 
bilng piped aboard 


tlon at his home In the sprlngjof 3012e 
he liegaii n i low* xtudy of the fundamental 
action of the niidluu and n ad all the lit- 
I rutiirc cm tiie iiihjcct Sometime dur^ 
Jug tlilN period be ttmneite<! n (.MindHUser 
Uf rtiHH thv It tf'iihfiiu* tif u Hlmpte audlou re* 
rcitlug syntpui and uotlciHl tbot on some 
ImiUih nn Inert uw* In Hlgnal strength 
would n HuU It fa IniiiorLiuit, nt this 
imliit tfi rtallzt' I but AmiHtroiig Is n re- 
mnrkabU tlear tblnkor HIm luhliMmtmt 
WHN not tlu riHult of Hii iicfblent but tho 
f‘ni)siiniiiiiilion of a tboiighlful and luiagl- 
iiilml Slip bj Htip ht proctH'ded 
wltb tbf. study iind <.x]Hrliuiiii lie wan 
obtiilnliit. what Hi*t]uial to blm n^ninrkablo 
n*HUltH iind In IH cf mlu r, llil J be bad 
Kiieeef>rU><l In liiiQ|iro\ iiig tbo m iiHltlvt iioas 
of till iiiKtlon bj uiiaiiH of a new conmM^ 
tlon 

Tbe merit of tlie lii\entlnn was WMin 
n^fMitnl/et) and tbc \tr> uppiiratiiH of 
which XmiKtroiig miub tlu lii\eiitltin 
was sultw utlllxfNl (Hiiiiim r< iull} nt 

'miwMIi lacing Irdniid Hbortl) nfftr tbe 
cnitltniik of tbf wiir In ION to o\ercome 
dlffieiiltb H In the roeeptfiui of Hignala 
from Numii (•i.riunio 

Till* hiiintloii wblfh by that lime bad 
beeomo widels known umh used by tlte 
Signal ( orjiM c>f all the ariuliw In tbe Add 
for nififiiig riidio nuHHiigiK under the 
diinenlt efiiiditloiiH of warfare 'Ibe com 
imrcinl \aiue of tho iii\eiitlou wan aii{ire- 
f Intc*!! Ill HU tnrlv date and Uetumm were 
taken out by w\Lriil ixinumnitw during tbe 
ftaru 1014 and UMd 

All rudb» umatLiint an* fumtllar with 
tbe (Irciilt It iHrmlts thim to receive 
on n ulmple Huiail nntiimn the radio slg 
imls trniismitttxl from grt-Hl distances. 
riitiN It Ih iHiHsIble f<»r an umateiir In and 
alHMit New Vork with his antenna located 
on hlH apartment kotiw and UMliig the 
Ariufltnaig fmllmik rircull to bmr mes- 
sages frc»m Naiien, ITouolutu, Darien, Nor* 
wn\, Fblllpplno iHlands, t.yons, and the 
RTtvit Lafn^elte Station luMtalled by the 
Ainerbans during the war at Ilordeaox, 
rrnncH It Is also tloiMudfsl ii|)ou In the 
delb-ate work of direction finding which re 
qiiln-H retsdviiig instrumeutH of the utmost 
dellraty It was UK4*d on the NO Navy 
planes width troiwptl tin* ALlautlt^ 

Tbo principal defonMett urged by the 
defendautM wen* prior Invention by De- 
bortHft and that Aniisfrongs invention 
was of a vtry llni1t(*d dinracter Judge 
Ma>er held that ArmHtroiig was the first 
Inventor and that tbo invention was of 
a Tt.r> lirouii rbnraeter com ring any feed 
Imck arrangcmiouL 

A Natural Potato Trade-Mark 

AN example of a eurious naturol trade- 
mark In found in tbe Hod River dls- 
IrUt of Minnesota This nectlon la fa- 
mous fi»r Um Karly Ohio iMitiitoes Karly 
OUbm do l>etter hero Uian anywhere else 
rotate grc»wc rs In the Middle West have 
loamed that seed potatoes of this va- 
riety, urlgluuUng In tlie Red River dls 
trkt pnxluco big eropa and excellent 
qnnllD 'ibfy have lenme*! to determlno 
tbe gennlnentHia or otberwise of Early 
Ohio Ntock claimed to lie Rett River by 
looking for certain blutk tqiots mb tho 
tiitiers 

1 bese Muck spot>i, tbe popular supposi 
tlon goes, are a n*siilt of the rich black 
soil ill which Rod River Ohlos are grown 
Seed iMitnto Iiujers nro well aware that 
FAriy ObloR gr<iwa lu sandier soil may 
l>e brighter, cleaner, even l»etter Icxiklng, 
but it innttcrs not. They do not carry tbe 
blade spot's trado-mnrk of the Red River 
product, and are rejected 

The potato trado says that tbe Red 
River natural trade mark will he missing 
from much of Uiu IITJO crop, and burers 
will be in something of a quandary, be- 
cause of particularly favorable cultural 
conditions last season Conditions have 
not Issui propitious for the development 
of the black dIsenKe npots A tradc-maric- 
tng agenc} has broken down 
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Ufit ComptaUn* ttit **puna” Th« lUk art gatbartd In a potktt of tht nH b fld t tbo boat. Punt litetrt at waHc on tbt Pngtt iMoid Mlnm banks. A sshsol of flsh Is bsinc aasirsisil 

by Um MicrBi«n*s iwi la tba fortgiaiuid 

Two ttoKOi in tbo cateUni of the oockeyo ulmon by mom of tbo pm% mIm 


Saving the Sockeye 

An International Reclamation Project That Remaina To Be Settled 

By Robert A. CampbeU 


T HB sockeye salmon, one of the chnlcoHt of Nurlh 
American fcMNt flHh la faciufc extinction Its vast 
breecUnR gronnda In the Fruaer lllier Hyatem of Urltlah 
Onlumlila, arc liccomlnir sterile Since, follt»wlnic In the 
*^Anateps" of their ouceatfira, the sockeye aoik these 
spawnlnir irroanda after pamclnx through American 
srutem which swarm with Aabemion and their appU- 
anci*H, the reatoratlcni of the iiuliistry to tta former mag 
oltude has bt'como an Inteniatloual problem 
Twenty flvn years ago the annnal sockeye run was 
one of the most remarkable sighta In the Pnget Sound 
oonntry In the fall of the year every river and small 
stream whlcli mingled its fresh water with the brack- 
lah tides from the sea was alive with salmon Mil- 
lions upon millions of them, mMilng tbdr sides to- 
gether, wedged solidly from bank to bank, slowly work- 
ing their way up Btreaia. Farmers of the early days 
drove their wagons down to tho water's edge and, 
pitchfork In hand, loaded tons of them for use in fer 
tlllalng their fledds for the next season's crop Late In 
the fall after the salmon bad spawned, and before the 
floods bad flushed the streams, the enormous quantities 
of dead flsh atrewn along the gravel Imrs sent up an 
odor which could be detected for miles around. 

The summer of 1013 saw flood tide In tho sockeye In- 
dustry That year the combined American and Cana- 
dian pack was 2,401,388 cases. In 1017 the pack felt to 
the alarming figure of 360,702 cases. During the season 
of 1020 the fishing bnsluess was but a pale shadow of 
Its funner self The Padfle American flshtfloa, the 
largest concern on Puget Sound, reconstructed but six 
of Its 10 traps. But 18 purse seiners were operating 
as against over 100 the year before. Formerly some 
88 ciumerlea were operating In Puget Bound waters 
with coDstderahle seasonable regularity In 1020 but 
six of them turned a wheel, and these were run on a 
abort shift Three canneries on Lnmml Island, repre- 
senting an InTcstment of more than a million dollara, 
wore Idle all season 

When the Irresistible iMtlnct to go bade to Ua 
fresh water birth pluce and spawn takes possession of 
the sockeye In his fourth year, be appears In great 
atbqols at the entrance to Btralt of Juan dn Fuca 
Here his battle against civilisation and for reproduc- 
tion sets In, for off Cai>e Flattery the purse seiners, 
tossing In their small boats. He tn wait The shoals of 
flah head Into the choppy strait running the gauntlet 
of these small boats, until further progress is slightly 
barred by the San Juan Island group, thus foimlng the 
famous salmon banks. 

Filtering through tho narrow efaanneU whlrii sepa 
rate tbeae IsUods, tho flsh .enter the Qnlf of Ceorgla 
Now a multitude of statlooary traps Ue before them, 
placed acroes their accuatOBMd route of travel, while 
a sUU greater number of purse seliiorB sweep the ad- 
jacent waters. 

If successful in avoiding, the traps and a aln aa stiU 
another barrier confronts the sodDsya. Be eaaiVM 
from the Gulf and drives for the mouth of the Fraser 
Bivw only to find a string of gtu nets across bis path 
Htevenaon, British Oolnmbla, Is the headquarters of the 
glUnet flsbermen Where the flsh formerly had a 


stretch of water at times 80 miles wide In which to 
elude capture, he now finds himself In a narrow river 

Various moons have been adopted to snare the sock 
eye A purse seine Is Just what the name Implies. This 
Is the fimnll man taeibud as It does not lequlrv great 
capital I'be purse seine Is a net, often 1^00 feet long, 
which Is held perpendicularly In the water by weights 
at the bottom and corka which float on the surface. 
When not In nso it Is neatly arranged tn folda at the 
stem of the boat, which carries s crew ot eight men 
When a school of flsh Is encountered, one end of the 
net Is thrown out, a parachute contrivance eatebea the 
water so that It will not follow the boat, and the 
latter makes a circle, paying out the web as It goes. 
When the circle is complete the end first thrown out is 
picked up and the whole thing puckered Into a bag 
or ^‘purse ’* 

There Is a radical difference between a purae arint 
and a *'trap ** The former goes after the flsh while the 
latter waits for them to come In the infant days of 



A cttpat ef aadwye aa tm ag m fb# 
canary iaar 


the Industry fsvorable trap locations— that Is, shallow 
water near shore where the flsh run In groat numbers 
each year — were sold for snug fortunea, 

A **trap" Is made of piles, upon which common 
dblcken wire Is hong, and there you have It— a flab 
fence It Is built on tike principle of a funnel, although 
shapes vary considerably Through this fnnnM with a 
graat wide mouth the flsh pasa Into tbo trap proper, 
from which they are not wlae enough to extricate them- 
■olves. It coats about 820,000 on an STemga to pot 
down a trap, and It most be taken out la the faU'lud 
redrlvcn each aprtng thus dupUeatlug the coat aaeb 


A gill net Is simply a net stretched aexosa a stream 
The flsh drive sgaiiuit It and are caught by the gins, 
being unable to get through or back out It can only 
be used in rivers carrying mndi slit for the sockeye 
will avoid It In clear water 
When the sockeye began to dloappear a world of 
controversy arose The argument was both interna- 
tional and Inter-method. Both Oanadlans and Ameri- 


cans sharply acmtlnUed the protective laws adopted 
by their neighbors The purse selnere blamed the trap 
men, the trap men blamed fhe parse seiners, and they 
both blamed the glU Betters. 

Out of It all came Bie IntematloQal Commission 
which met In Besttls tn 1918 and formulated a Cahing 
treaty between the United States and Great BrltaUi, 
The representatives of the latter vrere for the most 
part Canadians. This treaty now awaits aetkm by tbs 
United States ^Senate. 

Among other tUnga the proposed treaty eUnUnatss 
the aUsn floherman At pto s ent Austrians predominate 
in the Puget Sound imrae seine industry But it goes 
stlU farther, and not only Mlmlnatea the alien flsbsr* 
BMtt who catehis the flSh, but practloally maksa a 
olosBd season so there wlU be no fldi to catch. The 
Mg sockeye run comes every four years. It readiqfl 
Its height during the last 10 days in Jhly and the ftfst 
10 days In August The proposed treaty provhiM a 
doeed season from Jnly 80 to 81, iadastTS. Thns the 
mam «f the mason Is cut In two. This ts not eo bad 
tn thfl **blg run** yeare--4f there are eny more sadi— 
when half the Ugh tide pmlod and the days befere and 
after win supply ample flsh. But In the lean yekia 
mor flsh coottte, and one moot operat eontinooady 
or not at UL A cannsrymaa cannot afloed to pat 
down a flSOyOOO trap and dm looe half of tbo boot 
part of the ssason. To earn tt all tbo caumriso 
wooM bd dooed for throo years and open on tho feorth 
when tho Idg rmuT Qome. 

The treaty p r somte a groat Inlsnattoiud rodawatlon 
psejost vfhldi oan ho oo nsumma ted with UtSo ooo^ ea 
oeamiea with the wok of onr Bedesuttan Serrtoh 
Up tb lOU the UUted Matas GonoMit hhe sp«t 
flglMlOO^ to redai^ 1400^ 
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Galtfonia*! niUMi-Nttt 

* Imimtij 

N ot At* pmou In • 
bimAr«d wbo Mt pUk» 
iint% it if 9 $H to Mj» coald 
toll ultot thor Off* or where 
tfaor oomo xrv>>4 or 

when tbir on gethered end 
prepend, or whether tbej 
grow OB glent ootiltore, 
boelieB, or rince like peennte. 

The UM tbot been them le 
e deddedlr etreage eingle- 
iMif iprewler known boten* 

Icelly ee ptnoe monobhylle 
It ie unique emong ell ipe- 
dee of thiB oontiiient It It 
e eiow grower, not over 
t#ent 7 flTe toet high ee e 
role, with e ehort trunk, 
rerelj etrelght, end e wide, 
rather flat crown of efaort, 
beery, twleted end bent 
brenebee which ere giren off 
near the ground and ueuelly 
hang low The bark of old 
treee le roogbly end irregn- 
lertjr farrowed, nearly an 
inch thick, with thin, cloee. 
nlerk brown, eoinetlmeii red 
dieh brown acalea. The tth 
liege generally ie a pele yel 
low-green with a whltliih, 
almoet blnleh tinge, beaatt- 
fnl and reetfni Ita odor It 
fragrant, pungent and re- 
freabtng Tbe leavea are 
■tiff, curred toward tbe 
branefa, pridcly, and lyt^ to 
2\4 inchea long. A acaauuV 
leaf growth remaina Are to 
a doaen yeara, always bright 
of 100 to 220 years. It blosaonu one year and the 
atubby conoa mature In autumn of the aecoud waaon 
following By reason of alternation according to lo- 
caUtiei there is a good yield of aeeda nearly every 
yoM 

The range of the pUkm embracee cmiridenible wea tern 
territory, begliinlng in Utah, Nevada and Ariaona, from 
desert aiUtudea of 2,000 feet up to lOjOOO, and extend- 
ing from Lower California to the Canadian boundary 
It aeema to center, insofar as nuta are concerned, about 
the Owens Valley, on the Sierra Nevada and White 
Ifonntalne— the Ht Whitney region about 260 miles 
north of Loa Angelea. There immense quantltlea of tbe 
ebooolato-brown nuts are a virtual certainty every fall 
It ia an area of awrozimately 0,000 square milea and 
one of its beat parts to White Mountain Summit, where 
Weatgard Pass, California's grand ante entrance, links 
east and west via the Kooaevelt and Lincoln National 
Highways and El Gamino Sierra. The tree, with roots 
like etod tentactoa, 
cUnga to shear gran 
ite cUffa which would 
appear to be pcegna 
bto only to diamond 
drilto and Masting 
powder I have seen 
■peel- 
haughtily 
on titanle 
bonlderg where man 
could mot dtmh. It 
foortolMa uik(er tha 
withering btoas of 
tbe summer son tor 
many months with- 
out molatare and' de- 
Ass sndi cola blasts 
and winter gales as 
high aiqtDdea aloiis 
«KPsrto0oa 
IMmt Weatgard 
Pam; tm neuty a 
thousand 
«eHi^ tb, prtaltlT* 



Ty^cal plnoD-nnl forcat of oaotoni California: tha aaw4ooth paak in the barkiunnnd la Mount 
Whitney, twenty Miles away. The Inaert Aom» IVi onncea of tha nnta 

The tree attains an ago the niuawv toll , tbe huiks Ikws tbe Job, sell any nnr- 
plus Bud pocket tiio proceeds. Tbe task requires five 
or six week!. It Is a harvest fraught with hardship, 

Involving long Journeys to and from the lofty baMtnt 
of the plAon Water Rl^a>s is scarce, too, but this 
In itself 1 h no great dciiiivatloii to an Indian since 
he uses but little aud that for drinking purposes otily 
Tbe nut and tbe '^iteaggle ’ arc ncceswirlcs to this peo- 
ple of whom 1,700 remain In the valley The ''peaggle ’ 
to a large, plump, greasy white worm found by the 
railllnnH In the Mono Ijike rc*glon It to very Jniey In 
Its fresh state but appears to bo relished more wbiii 
dried It looks quite as toothsome to tbe white man 
as the shrimp to tbe Indian, and of course no self 
respecting Piute would tackle a shrimp or an oyster 
The **pcaggle" adorns giant pines much as the well 
known tomato worm decorates those vines It drops 
off at certain aeasons, when It to raked up tty be later 
converted Into soup and a more or less delicate dresa- 
(CofiHniicd on pops 15) 


m 


m •Mas. 
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KliU t A < w tw wO *w wttUm 

lit nrMI fwtir whWh Mtfw t« dttacMlM Um c«r«lMtbiK aaalitiM tt 


The Rag-Doll Seed- 
Tester 

II> rug doll has a pur* 
I |h)M* other than amusing 
>>iib>, Its latest forma 
ii >11 III liiff tluit of dlvondug 
l)t< fiinity ours of corn from 
llii sound oneH by gi*nnlua- 
il< M u HtR The home-made 
nt takes Its name 
Viini the Bhai>e assnmed 
Alien the com to wrniipetl 
blenched muRllu ami 
'tixikid In hikewHnn «ater 
tint tin ktniols may sprout, 
a 111 ! tluHl of lHdra> tng uu 
wiuiul seed 

I he photographs dps< ribe 
bnu blenched muslin has 
Ihh u < lit Into Htrlittf 10 Inches 
ft Id* and from 3 to 6 feet 
long, ami ni*otlonH deOned 
niid niimbcrctl for laying 
k( rnelH of rem thereon 
After motoleuing tbe tester 
the kernels, almut ten In 
nil lulier, are placed In the 
(lirTereat Heetlniis, rare being 
exonised that the different 
'inniplim ore not mixed The 
oultlt to HO foldeil that the 
iilgtH form company In the 
middle, the muslin being 
lircKHtHl down Hrmly o\er tbo 
«im A cob or other round- 
id object Is used as a core 
iiroimd whl( h to roll tbo 
ti'Micr, a cord or ruMier band 
nrotiiid the middle completes 
I lie formation of tbe doU 
I )oUs~thu t Is, rag-doll 
seed testirM^are souisd iu lukewarm water, taking 
an onluterniptcd bath of fnini ^ to 4 hours, 10 being tbe 
maximum The testers arr r* moved, water permitted to 
drain therefrom, and idaod In a warm aud moist at 
moaitbere, not being aubijnt to a temiwrature outside 
the marginal Agures of 6(> mid Idt) degrees Fabrenhelt 
CikmI and bad germlnatleiiH are reflected by the sam- 
pIcH, Huggesting the diacanilug of fantty lots. 

A New Mcum ofCinTlag FUat Dleeeee 

T he exiierts of the Ft^toral Department of Agrlcnl 
turo have recently dlfc^vered through investigating 
I ucumlier leaf wilt an nakuown method, heretofore, of 
plant disease carrying It to claimed that the striped 
(*ncuml)er lieetles carry the a lit bacteria In their Jaws 
and when they gnaw into n leaf the infection Is spread 
In some caHcs the bachria to carried over In their 
Intestinal tract throughout a winter and In the spring 
aro deposited so that tin first timo they come into 
contact with a brriem or guawed leaf infection to 

spread This is tbe 
first Inatance known 
to scientists where 
insects carried bac- 
teria through an en 
tire hibernation pe- 
riod to do damage in 
the spring 

A SdentMe Bx- 
positkM 

T he ftocledad As- 
tronomlca do Rs- 
pafia y America will 
celebrate the tenth 
anniversary of its 
foundation by bold- 
ing a sclentlflc expo- 
sition at Barcelona, 
Spain, tn October, 
1921 Tbe scope of 
the exposition will 
comprise chiefly as- 
tronomy, meteorol- 
ogy and seismology, 
and tbe observato- 
ries, universities and 
other sdentifle cen 
ten of the world are 
invited to send cs 
bibita In the Shm 
of documents, bocSe, 
photographs, old and 
modern Inatnimenta. 
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Animal Tissue That Does Not Die 

How a Bit "of Chicken Heart Has Been Kept Alive and Growing for Mon Than llie CUdL'a Span Lifo 

By Harry A. Mount 


T O help OB find an answir TltaUr important 
questions set forth l^litors introductory 

note we have dereloped naftliiiH iind siiricery and the 
alllitl BclcnceH Through thgli come to a llttlo 

umlerMtaudlug of the natnah of death and 

ue have been able to red1iq| tli« nnmlKr of premature 
diathH from accidental oanMla (thiM Imiude diaeaaea) 
liut we ha^e not been ablai;^n Imctlau the maxlmnm 
span of life 

Thom* who die natural dillhK flint ts from old agOi 
lire about the same ntunbag^ m nm now as among the 
oarllcKt of our anepstorg of^honi wt have uuy record 
The Rreatt*fit age attained % nuj of uh 1h about 100 
>eara and thU only In veri^nn iiiHtuncea. In fact a 
thorough examlnaUon of wiki or tlu caaes of this ex- 
treme old age of which wa Imir fmim nlly falla to hear 
out the clalma. It la axtrdwv /loubtful If there hare 
been, in the paat century, goilte tluin five or six persona 
who lived to be more thaq yt^rs of age and It la 

pndmble that none of them Ih >oiid that age This 

statement Is IhisikI upon adlibiilU invi^stlgatlon 

It Is rather startling thag^F^ht n uion of unquestioned 
M lentifle standing tell ua tliiit all of the esaeutlal 
tissues of the body are potgililnlly immortal and that, 
barring aerldenU, we oaiditn<\ir to dk ' This is the 
newest evidence the adendi of mnllclne has to nifer, 
and it is evidence, mind yvittl not theory Kxiiorimenta 
which point to this conctvMn have Ihhu carried out 
snccessfnlly for a numbmT^ years but now we have 
the final proof 

A skilful surgeon baa bo^gbic to keep alive by arti- 
ficial means, outside the ailiial. o bit of tissue for a 
longer time than the natiinB*iiHin of life of the animal 
Itself The remarkable ttdW I" that the tissue la no 
longer subject to the infimpp of time and tbara la no 
doubt that If properly cMM for it will 
live on indefinitely— forevedltf you would 
have It so ^ 

The surgeon la Pr Alexl|)r&rrcl of the 
Rockefeller Institute In Ne^^fork and bis 
experiment Is with a bit of Mnective Us* 
sne from tbe heart of an gaibryo chick, 
which he has kept alive aad^rowlng for 
more than eight years. 

Tbii' experiment alona Mght not be 
conclusive, but In connectfdg with the 
work of other adentUta Rfi pn^anlng be- 
eomea dear Not only ig H possible to 
cultivate artlfidalty tbe itgililng llfe-ceUa 
ot an embf7o chick, hut also been 

done ■ucces^nlly (altboui^ for Shorter 
lengths of tin) with cdtfi'ihKim various 
parts of the human bod/f g« nerve cells, 
musde ccll^ heart mus^ ^Ih, eplthdlal celU from 
various locations In the bodST* hblney cella, and conneo 
Uve tissue cells. 

“We may fairly say, I says Prof. Raymond 

Pearl of Jidins Hopkins Va^rdty, Baltimore, **That 
the potential Immortality ai all tbe essential cellular 
elements of the body elthev lieen fully demonstrated 
or else has been carried fat iwougb to make the proba- 
bility very great that propddy conducted experiments 
would demonstrate tbe cont Rw mnco of life In these cells 
to any clofinlte extent “ Ossaehed In the cautions lan- 
guage of the sdentlst, tba atatement is none the less 
significant 

Perhaps It would be woO to n view briefly the work 
of some of the other experlaaantcrs before describing In 
detail Dr Carrel a remarkabMl work The Idea of culti- 
vating artificially certain coMhc plants, as yeast, and 
some of the lowest forma ot finlmal life, aa tbe mlcro- 
s<>oplc single-cell anlmala, U hot new to most of os. 
But keeping portions of tha organisms of the higher 
animals alive and growing wgg not ao long ago regarded 
as Impoadble. 

The Idea that It might ha done la due to the woric 
of Dr Jncquoe Loeb, also of the Rockefeller Institute 
Dr Loeb was experlmmitlBg With the artifldal fertlliaa- 
tlon of frog eggs and actually smeoeded In ralsliig aer- 
eral specimens fn>m eggs tkdt bad not been ferttllaed 
He became Interested in tbe problem of why aome of 
tbe eggs, which did not meet the proper oondltloBa, 
died This led him to Inveotwc the eellular life of tbe 
fmg itself and be was able to ktH*p portions of the frog 
alive outside tho organism ter considerable periods. 

Dr and Urs. Warren H tewls of Baltfnoie then 
made tbe important dlaeovery that tlMoea of the chlok 
embiyo could be cultivated oitside tbe body in pure 


Inorganic aolutloua, aa aodiiun efaloride, Rlater*! solii- 
tion, liOcke'a solution, etc. No growth took place In 
thesQ solutioDa, but the tlaaoee could be atinmlated to 
slow gniwtb by tha addition of calcium and potasalnm, 
maltose, dextrose, or protein decomposition products. 

Other expi^riimnitera carried these reeulta atill fur- 
ther and it was fimnd that nearly any animal eeUular 
tissue could be cultivated, in mudi the same manner aa 
yeast Is grown, In a aolutloo of liquids taken from tbe 
blood and tlaroea of the anlmaL But one of tbe experi- 
ment era, Harrison, objected properly that while tha 
evidence pointed to tbe probability that tbaae tlaancs 
could be kept alive lude^tely with proper care, the 
old aiwompilon that old age and death were duo to an 
Inevitable change In tbe body cells would neveur be to- 
tally disproved until iomeone succeeded in keeping 
tissues alive beyond the natural lifetime of the aaJsMd 
Dr Oarrri began hla experinmnt on January 17, 1912, 
when he took alxteen small fragments of tbe heart and 
blood veeaela from embryo riilcks seven to eight days 
old In March, 1912, only five of these fragments were 
alive In May, 1912, theae had grown until over 25 
cultures were alive On June 1, 1912, Dr Albert H. 
Gbllng to<ik charge of tbe cnltums but due to bacterial 
InfectiuiiB many of them died and on July 1 only five 
survived, but these were growing actively On Sep- 
tember 1 all were In good condition but a number of 
technical accldeata reduced the number on September 
ifi to a single culture This culture was from a fra^ 
ment of connective tiasue derived indirectly from the 
fragment of a heart, “which,** to quote Dr Bbllng, 
*stlU pulaated after 104 days of life in viio “ 

On October 23, 1912, the single remaining culture be- 
gan to Increase rapidly In slie and was divided Into two 
parts. On November 17 there were twelve large cnl- 


ore. oO of m, et Ki rf loMp »dfiih creaiaroM, No maikr how 
yy mlenitp Wo map bo mioroiieJ m our /obi, our famdm, our 
^ ^ Kience, or our cbofilfei. wo are, fni of olL oUoro$ied m our- 
ubm IVo art btkro$iod m liemp our own hoot and afitr that m iho 
people eand eeenti about us IVe are mUresled m iheee m /uit the pro^ 
portion that thep agecl our own bvei. And the moii rnttreUmp thtnf 
obout fift If — life tiMoif fVhat is bfe and what u death? How long 
ought We to bn and who do we dm? Can bfe be prolonged? It is 
the eforts of the RockefeUer ImUiute to sohe these and related questions 
that Mr Mount describes on this page.— T he Editoil 


turee derived frura these and In January, 1918, there 
were thirty cultures. In July, 1914, the experiment was 
proceeding so satlsfac^torily that Dr Carrel made hla 
first public report of Its progress Tbe tissue woe then 
28 months old. Dr Carrel made a secmid report of the 
condition of the tissues on July 7, 1939, when tho cul- 
ture was over seven years old and had undergone 1,890 
pasaagea from one aolntSoD to a freah one. The frag- 
menU of tissue are allowed to grow for 48 hours undis- 
turbed and then divided Into four parts, washed la 
Rlngefs aolotloa, and transplanted to fiesb media. Dr. 
Bbllng thus describes the oompllcatad pr o c eaa of cariiic 
for tho cultui^* 

“The tragifieiita of tiasue are transfamd by msaas 
of a knife point to the medium (which has been mrread 
on a microscope elide) They are imbedded thoroiu^dy 
In It without folding or curling This step must be 
carried out rapidly to guard against imbedding aftor 
ooagulgtlon has set In, that la after fifteen or twenty 
aeooods under ordinary eondltlona of room fconpenitnre 
and moisture. Ooegulatioa la snowed to proceed ttd 
occurs to fton 45 to 50 seeonda. During this polod, fit 
well as during the period of washing In Binger’s note- 
tkm, tbe pieparatlonB are kept under g large Petri dMi 
in order to eliminate aa nearly aa pnaalble chance hfio* 
terial contamination from^the dost ot the atswuphar^ 

**After cpagulatton tbe cover dldi la to varted and 
placadon ahcUow rilda and la held la. place by g u 
amount of vaaeUne. Tbe cover Aab and lUde are l 
sealed with paraflin ariMed at 6fi < 
placed la an Incubator kept at 89 

The medtum now ea i pto^ coiulBta Ot egool parta at 
Chinan pUsam and chicken MSlbrfe eitrael TUi 
prodacee a clot firm bat not dense i>ongh la MhMi 
with migration of tba oelle. 


The plasma to extracted froai tbe blood of 
thkkooe. Tbe dricken to flestMon aatrietly rimnUtod 
diet and then to iItmi nothing to eat for a day, Tbe 
carotid artery to severed and the blood drawn off Into 
chilled perafilned tubes. The blood to then placdb In a 
centrifugal machine and whirtod at high speed, aepanri* 
lag tbe solid from the fluid parts. The fluid to placed 
in glass tubes, eoaled with paraflln and kept In cold 
storage untli needed The riilck embryo eatract la 
made from embryos seven or eight days old, Tbsse 
gre minced with sdasors, the pulp centrlfugatad, sn^ 
the fluid thus extracted also placed In cold storage to 
aealed tubes. 

The area of new growth of tbe cnltnree at the end of 
forty-eight hours la measured by placing the rilde with 
the culture in a projecting maebtna and throwing tbe 
Image to a sheet of white paper It Js qnlckly traced 
and tbe new area afterward calculated. A eoft, dlffueed 
light must be need In the projector and tbe culture 
expoeed aa abort a time aa poaaltfle to avoid Injury 
In meaeureniants of 142 enlturee It was found that tbe 
area increased from four to forty tlmea In a period of 
48 hours. Dr Ebllng enumerates four oondualona* 
from tbe experiment 

1 A strain of connective tissue la still very setlve 
after years of life in ouo , 

2. Tbe rate of growth of the fragm»te of ttosue can 
be measured accurately and used for tostlitg the action 
of many different factors oontributtng to tbe growth. 

8. The rate of growth of tho strain to at least as 
rapid as It was five years ago, If not more so. 

4 The connective tisane crils appear to have tbe 
power of multiplying In a culture medium, as do mlcro- 
organtoma. 

Tbe remarkable developiaent recently brought oat 
has been the observation that the culture 
to no longer subject to the Influence of 
time. There to no apparent *'aglng'' of 
tho Individual cella and under unifom 
conditions the tisane camUnuM a uniform 
rate of growth. Aa wlU be observed from 
the early history of tbe culture, the prog^ 
rest then was erratic and nnoertaln. This 
may be blamed partially on tbe fact that 
tbe technique of handling the cultures bad 
not been folly developed, but probably par- 
tially to tbs fact that the living celto bad 
not become “accUmatod** to their new 
environment But apparently they are 
now quite at home and will continue to 
Uve and thrive aa tong as the patient 
aclentista at BodGefeller Institute con- 
tinue to care for them. 

Matter of fact aa It all sounds, It to a venture out 
into the sea of darkness, not so dramatic, but perhaps 
more far-readUng than ttw voyage of Columbus 

Onr bodies are potentially immortal I 

All these years while we have observed old age creep 
up on a man and finally lay him low and have said “It 
to Inevitable, it to tbe fate of air we bare bean wrong. 
The duuMW In cell structure which aoowmpaotes old 
aga to not the canae of old age but a result 

Tbe result of wbat? What re^ aeto a Umit to 
the doratioB of huauui Ufof ITof eas or Pearl 
that whUe we are theoretically immortals, the 
we are not actually so^ la becauae of tbe vary 
plexity of tbe human body. **In the body/* be layg, 
“any part to d ep endent for the needsslilee of eslstenoe, 
upon other parta, upon tbe orgawtoattoo of the body 
aa a wboita. If one part folto, there to fothirs tn 
other ports dependent on tt and tbs whole machlpo 
eoRspssi, But it would appear that so long as we can 
prevent a bieakdowa of any one part wt khaU oentlnae 
to be young and vlgonma. 

Wbat thns to the ipas of human Itfof 
yeara and tsoT AetuaHy tha averags to lea 
Bb far tbe prbbabtilty that a man wMd die of qisvoae 
baa been ao mot that titofu was UtBe khaime of hta 
Uvlng the moadmam ttunber ot 
pwMtom baa bam made In the flrikt m < 
tet, bwB^ femr with thtt Mki'that 
fai « MtaBtlie war bM( ttt 1 
Wfc whMhjMa* to bciw fetoar iIm Uait i 
latoiA Whm if* totoa a> towto frtMthto mm 
wltohtwciito W totoa«taiM»«*ah,MMi> fiir> 
toawwtoto^ wtoto 

sMiMiw wiv Bto i 
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The Condensing of Milk 

How It Ib Carried Out and Its Economic and Vital Importance to the Country 

Bj Robert G. Skerreu 


G OTSBNUSNT antborltlM haTt ractnOy aUtM timt 
UM AwaHcan people coonuae anniuiUy «n averaie 
of 44 gaUoni oC mUk per capita Bat bow many of 
oa loibw anylbliis about that large Induatry which ia 
deroted to treetlng milk ao that it will keep for montha 
or y««rav atand traaaportatlon to dlatant polnta, and be 
fit for food in any dlmate? The condenalng of milk ia 
a boaliMoa of aplendld proportlona In thU country 
Fran a modert begtanlng In 1806, when milk waa flrat 
eondenaed aaoceiafnlly on a commercial acalo, factorlea 
have gradually Increaaed In number and ampUfled In 
thetr facAtiM until they repreacnt today engtneering 
devetopmenta of the hlgbeat order Step by atcp the 
t«<Anlclat haa improrcd apparatua and proceaaea an that 
the product can be turned out now of uniform quality 
and meaauiing up to atandarda deemed practically 
"impoaatble of attainment In quantity a comparattvely 
short qpan badL The algnlflcance of thla la of profound 
Intenat, f or aa the yeara go on we are becoming leaa 
self-auflldent In the matter of natlTe food anppllea, and 
it la growing mart and more rital to na that wo limit 
waatq ahd tarorlde waya by whldi our pertahable cornea- 
*tlblea can be preaerred for delayed uae 

Ullfc, aa we have been tM time and again latterlyt 
la a oo-called **eomplete food,” peculiarly anlted to the 
nonriabtng of the young, Invallda, and peraona of ad- 
ranc^ age. But It la equally true that every one of 
na would be the better olf phyaically If we aaw to It 
that milk mitered more generouoly Into our dally 
dietary It ia eopodally qualified to foratah nutritive 
factora perhapa lacking in other edlblea which fre- 
quently predominate in the average fare>*ln abort 
milk can do much to Inaure the balanced ration eMen 
tlal to bodily well being. 

While nationally viewed, each of na may aeem to 
have at hla dlopoaa! annually an allowance of 44 gallons 
of miUt there are many tboaaaiida of our fellow dti 
■ana that are not so favored Thla ia noticeably the 
case in the Boutheiu Btatoa, where the natives cat 


much leas of animal foods, such aa milk and lean meats, 
than d<i othcra of us who are the beneflclarlee of differ- 
ent agrlcuitiiml conditions. For thla reason as baa 
been brought to light of laic, iiellagra, a dlsoaMC of mat 
nutrltimi. Is one of the fnreinojit caum-s of death lu 
the South , and rt^oont figures dlscloHo that fully 123, (N30 
persona are afflUted with It In tho courm^ of a twclve- 
memth Tho IT S Public Health Servl<*e bns not hesi- 
tated to say that **Mllk la tho niimt Important single 
food In balancing tho diet and In preventing or curing 
pellagra ** While tbo dwcllem in that wliles]iread re- 
gion cannot got fresh milk or enough of it, atlU, haiqdly, 
cuuned milk can bo supplied them lu plenty But 
enough upon tbo phyntological and theraiieiitic vlrtuet 
of this topic, for the purpose of this article Is t(» iiolnt 
out the economic aspect of the c«>ndensed milk Industry 
and what it stamls for In the realm of tme couserva 
Hon 

Thirty years ago the total pro<lurtion of condi-nsed 
milk bore was aubatantially 87,927000 iioundH, valued 
at $8,887,000 In 1000, tho coiidenscrles turmil out 
180,022,0(10 pounds worth at that time $11,888000 
Nine years later the production rooeht^l 494, 

707.000 pounds, quoted at $88,508, 0(K) In 1010 
the J40 plants enguged in (he liustneBs put up 

2.090.058.000 pounds of condensed milk of illfTerent 
kinds, which had a market value of approxiuintely 
$200,000,000 Daring the dt'cade from 10(10 to 1010 
the volume of the production Imreattcd 410 por centt 
Thla expansion can be properly attrllmteil to the popu 
lar recognition of tbo character ttf the commodity f>b- 
tained through the employment of scientific and typi- 
cally up-to-date proceaeoa. And that we may under- 
stand tho methods used, let na aketoh tbo procedure in 
vogue at one of tbo moat modem of comlenserlea. 

After passing the rigid inspection at tho receiving 
room, tbo raw milk ia weighed and then discharged into 
a large storage vat or enamel lined tank equipped with 
power-operated imddles which keep tho milk in motion 


BO that the cream cannot separate from the mass and 
riao to the surface I1ie sturngc tank Is generally sup- 
plemented hy a numiHT of contaluers — all of them 
moled by water Jiuketn— 'and In these the milk Is con 
tliiuRlly agitated or stlrml by rotating Hnei*p8 

Next, the raw milk Ih h*d Litlo what arc termed hot 
wells, deepf ois II, Iron veHttcls where the Hold la 
heated Hullllf tenth to kill all eontaliiiMl harmful Imc- 
terla, etc 'I hi hnt w» 11 h «re only partly IUUhI, but, 
when the tenijiorature has htm raised to tho point de- 
slrcil, tin milk expnmlH raiiklly and rises In a foamy 
mass to tho top of tho eoiitnlners. When this stage la 
reuUicd tin Ht«um Is turned off About 2,(MN) pounds of 
milk are huiidlcd at a slitglo heating Now eoiues the 
eondensing 

'Ihls eoiieeut ration Is cffiHted In large eotipir vacuum 
INins or k< ttlcN, imh of which Is <uihi1»1c of treating 
1(10,900 iHiunilH of llnid milk dally The purpose of 
the \ Sc mini ]miiih Ik to promule the rnpid ovat>oratioa 
of much of the wsUr ctmlmt niid to at hi eve thla with 
out rtR-oiirae to a limiHrntnro that will cook the milk 
the while If the milk wen* subjected to a tempera 
ture of 214 dei,ri*cH—ltK boiling point — It would ae* 
quire a flavor whkii Is obJiHtloiiahle to many iieople 
therefore raiMirixIng must lake place well tielow this. 
A vacuum of atmut 28 inches mtaslnus ebulllllun some- 
where aniniid 100 dcgmvt Fahrenheit Interposed bo- 
twe< n a ]s>werful vacuum pump and the dome of the 
vacuum imu Is a water jat keted condenser, and ns the 
HU'Mm Is drawn off by the suction the coiulenaer deals 
with It Gradually, the milk thickens un Uio steam 
colls In the pan promote cvnimratton , and when succes- 
slvo tests show that the density has reac-hed the pre- 
scribed point the pnieesB Is halted, and Ibc condensed 
milk Is dnilniHl off It takes aliout two hours to effect 
tho ouneentratlon 

Is^avlng (be vntuum pans, the milk Is put through 
a special apiiarutus i^alliHl a homogtnlxer Thla 
(('OAffnaed on page J$) 


Correspondence 

Tbs a dh ors am ooc mpoostbla for mamtauH amde 
in tbs eoffSipondsBns exAunm . Anonymous o o num t- 
mosrions osnnot bo oonudefod. hot tbs Domes of oor- 
cospondsoti wAl bo w iriih o H whoa so dcsirad. 


Thm Cost of FlylBg 

To the Bdltor of the S oim T u r i o Aubicait 
H ere's aomeChing yoti probably didn't know I quote 
from a Ban Kranetaeo paper, whltih explains why Japan 
haa barred all lOatlnmn exports by telling the applica- 
tlona of this metal **118 essentiality to war aettvitlea 
la seen In the fact that platinum la the only metal that 
will stand the Intense Metion of the contact points in 
airplane engltiee. All beartnga are coated with It” 

It Would appear that the flivver of the aUes ii a long 
way oft Or perhaps Ur Ford will evolve sonra process 
fur aobatituting gidd and stiver for platbmm in alr- 
piant b<nrlnga> and thereby bring these craft within 
the reach of aJL 

San Fraadaetk O B. l Ui n ia Tj .. 


Wagw^ Priew 

To the Bdltor of fbe B oia arr mo Amuboak 
Apropoe to the aerlea of artieleo yon have bad on 
the labor question, I aaggatik tiie toUowIng iwf your 
conaideratton ‘ 

That the Federal Qovcf#9$nt appoint a permanent 
hosnl having the eonfldeoce of the laboring riaaaik 
whose funetkin ihaU be to fix tiie relative scale of 
wages and tbs working eondltiona eov^ing toe tabor 
MiplcvedtiitbeviutoBstDdastrioaof tbeoonn^ Tbs 
rate of wagea toall be bagad upon the labor, akiU, and 
danger involved In tbs oconpi^loo. Ones the rats is 
dstemdMd It riwwid beeoms tbs law of tiie land, 
eq[aaUy binding i^en smplorer and amptoyes with ads- 
qnato panatties to Insnrt its anfor emnent 
TUs body, fit ill first masting, natnraUy^ wtil not 
^ svolve ■ parifisok ftoodils. bot thnmgb its power of 
tovestigatton, and bg studying toe drift of tobor. It 
i fistoydfic fi tdhgfisle whkh wtll be 


the reaolta ubtalned under the present system where 
the wages paid are determined liy the relative power 
of the emidoyon and the employees of an tndiwtry* 
and the poeltion of that indua^, with little regard to 
the actual comparative value of the work performed 

The prindide underlying the above auggestlon In, that 
each man ohonld be able to buy back from the com- 
mon fund of wealth produced that part which be has 
oontriboted to it and therefore Its dctermlnatlun right 
fully belongs to society and not to any Individual or 
group of individuals. 

The lesnlts of tho above would be 

1 To redqoe the present antagonism between capital 
and labor 

2. To prevent atrlkas, for, as the determination of 
the rate of wages will not lie with the employers, It is 
hardly conceivable that any body of men will strlki* 
against society 

3. To put every Induatry and every Investor, Irre- 
spective of location, on the same competitive l»asls with 
regard to its labor 

4. To prevent excessive rise in price based niN»n 
claims that wages have been advanced, or labor was 
inefficient, as has been the case last year 

fi. To obviate the necessity of delegates with tlielr 
abnae of power, also the exlatence of dishonest labor 
toaders and employers. 

6. To do away with riitld labor and women labor 
under certain undcslrablo eondltiona 

7 To maintain toe rate of wages at a Umo aa at 
preoent, wheru It is absolutely necesaary that the pur 
chasing power of the country be maintained In order to 
preserve M valuea and restore confidence 

8. To prevent depresaton, for, with wagea standord- 
iaad, commercial loans wtil show if merchandise Is 
going Into or aocumulatlng on the market 

New York. JxBiia Lrvr 


Th« Cart of Mtdtipi«-AMh Duw 

To tho Bdltor ot tbo BciBRino Amokuii. 

In row IMW ot ratmiUT 6, 1921, pac* 10^ appooto 
an arOeU bp } r Bprlngor, deocribliw ooine ot top 
work. An tho kadgntr <C tblo tppe ot das^ and tbo 
bnUdw ot 14 u wKl u dMt«B«r ot about 90 atoto na> 
dw contrMt and pNKiwt, It U to np Intmot that tto 
»— ■« mT Hila Mvk ha sMirate. Of f ~~ 


who writes of technical things must be overlooked, for 
they are apt to have statemcuUi made to thorn by the 111 
Informed that they are not In a position to refute or to 
correct It would Bi*em to bear out the statement of 
doubt as tu the econumlcs of this tjrpo of dam when 
we read In hla article that the coat of Uie l^ike Hodges 
Uam, "oxclUBlve of accessories,” Is |;4,O0OX)00 It la 
an error that 1 sliould be permitted to Correct through 
your poiicr, for bh a fact the aetoal overall coat of this 
dam to the company was, “inrfHsfve of all accessories.” 
$S0Q;112, which Is a far cry from /our mtilgms 

The Hun Dlegiitto Pnm cost but 78 per cent of the 
louest bid for a plain earth fill The Murray Dam which 
is fairly well descr!b«Mi. cost $124,454 overall, and as 
it Is 900 feet long and 117 feet high. It Is surely a 
n*cord for economy of cost ' 

The remarkable scientific features of these dama 
will lie very interesting reading td the scientific world, 
not only the economics, but the features of their de 
sign Joug H. Eastwood 

Oakland, Cal 

Bir. Love’s Cyds^kur 

To the Editor of tho ScucNTirso AMXucAg * 

Your article on tbo ' Vest pocket Automobile'' in tilt 
iMue of April aoth Includes some remarks baaed on a 
commnnJcatlon 1 made you some tlmo ago with refer- 
ence to an illustration apitearlng at that time Thla^ 
Ulustratton purported to be ”a home-made fllwcr,” and 
If yon refer to my original communication you will 
find that 1 waa of the opinion that It waa really a 
“TampUn” cyol<M!ar with ”roUer-bllnds, chlp-carvlng 
and other home-made Improvamanta.” In proof of 
which opinion 1 sent yon a photograph of the "Tumplin” 

I purchased last spring, which photograph you repro- 
duce now with acoompanytng letter-presa which might 
make the reader Infer that It waa a ”V 1* A ” recon- 
structed by me from something alse I must apologias 
U my bad American has been toaponaiUe for the mis- 
understanding and 1 should be ^lad If you can publish 
this letter aa your circulation In Great Britain la 
donbtlesa large enough to moke your article aa It 
atanda against the best interests of the makers of tho 
vefalde In queatioa with whom I have no other xe- 
lation than as a very satisfied customer 


Ahocs Lova. 
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The Heavens for July, 1921 

What a Study of Atoms aud Electrons Tells Us of the Stars 
By Henry Nome Russell, Ph D. 


I T ifl bocomlnff more and more erident* an both 
KleiiceH ftdvunoi that tUe ustronomy of the faturo 
alll lie liiilinatfl) iiMWKlnted with und depiaidont upon 
the e(iii(*ipw and the ri'ciiiltH of {ibvHlcH, and CHpeclatly 
of that hriiiHh nf phyHliM whit It dtuln with the con* 
iitftiiUuu and iiropLrtk-s of ntnmR Our kimwieilge 
within the hitter field liMR iM'en vi ry yrently extondcHl 
within the Intft demde. and many aRtrnntnnU*al olitser 
vatloiin which Ik fort were pnxalintf have thereby been 
explalii<*<1 

This U pnrlh iiliirly true In the realm tif Rpeetroa 
eojiy The main fni tn reKanltnfc the omlwdnn of llKbt 
by hot bmllon, and by hot KHMeK lii luirtleular have 
1km n known for iniin\ }«arn Inil It In only nM*ently thar 
wo have ivtn iHvnn to have an Idea of the pnieenmn 
taklna plaoe limldt the atomM of the ans, which are 
InvolTOtl 

For example when the vapor of a given element, 
aucb an culcliim or Iron, ta confined In a heated tube 
-or “fnrtiaoe*’ and olwerved through t ho end of the 
tnlic, the Hiiectriim of the light which It cmitn abown 
oertaln bright linen If the temperature In ruliMMl 
theno linen grow ntronger and new llnca appear In 
addition When the nnme metnl In brought 
Into an electric arc (which la hotter, and 
alao Huhject to dlrett electrical action), 
more lines appear while a yet more ad> 
vanced ntagi^ may t>e reacbe<l by passing 
n powerful npark, fi*d by a source of cur- 
rent of high u nslon, lietween two bits of 
tbo metal and in the npeotnim from this 
Unen may bo found which wore not to be 
observed at any of the lower atagea of 
temperature 

Extensive atudlen have been made of 
these phenomena and long llata of ^Tnr- 
naco** and “spark" Hues compiled, with 
important astmiiomicnl appliratlnns But 
the physical explanation, from the atomic 
standpoint, lagf^ behind, and came only 
with the application of the modem qnnn 
turn theory, which has been remarkably 
auccemful 

Why Are the Spectral Unei7 

We have good reason to believe that an 
«tom of any element consists of a central, 
and very wnaft nuclena, carrying a posl 
tlve electrical charge, sniTounded by a 
number of negatively ch«rge<l electrons, 
which under the system of forces acting 
between them and the nucleus arrange 
themselves antnmatlcally In a definite 
pattern, probably comdstlng of several 
concentric shells or layers, at least In 
the heavier atoms. In the hydrogen atom 
there Is but one electron , In helium two , 

In oxygon eight. In sodium eleven , In Iron 
twent> hIx , and so on up to 82 fur lead 
nnd 02 for uranium The Inner electrons 
are held by very ponerful forces and are 
hard to dislodge , hut a few of the outer 
most are rtlatlvcly easy to displace and 
It Is these which are concerned in the 
chemical affinity between atoms of different sorts, and 
also In the production of the radiation of the visible 
spectrum To pull one of these electrons away from 
the rest of the atom, or ns it is called to loulso the 
atom, detnaiids a certain expenditure of energy , and 
this producea an shsorptlon of light hy the gas of mbldi 
this atom is a part When some other free electron 
Ktjmes near to the Ionised atom, U will bo attracted to 
It (provldotl It docM not go by too fast) , and, In falling 
t»ack, a currcspoiirlliig ninoimt nf energy will tie emitted 
In the form of light radiated by the gaa. 

Recent reseiinh bns shown that this la but part of 
the story Tlicre apiH ar to be many different poslUons 
In whhb the electron ran stop, short of being pulled 
clear n«ny from tlu* atom, farther out It gets 

the more energy Is nMiulred to raise U~tbo greatest 
amount of all cfirresiiondlng to the complete removal 
«f the electron, or the Ionisation of the atom. 

Now when an elw'tron ihanges from one of those 
ntates to another light is absorbed. If It la polled op 
to a ‘^higher level nearer the outside of ^e atom, 
or emittefi If it dmim to a ' lower level" , and this 
light consists of vibrations at a perfectly definite rate, 
giving a sharp line In the spectrum. The most remai^a- 


ble feature remains to be mentioned. The number of 
light vibrations per second la exactly proportional to 
the amount of energy which is required to pull the 
nlnctron Up from ime position to the bther, or is liber* 
nted when It comes back. The reason for this famous 
guantiim ndatiou"-^und indeed the reason why the 
various jmsslhle posltluns for the electron should exist 
at all — rt»mnhis stilt a mystiTy whkh is regurtled by 
the ablest physicists as one of the hardest problems 
of science But the fact has been tested In so many 
ways that no doubt remains 

\Vheu the siHSira of the elements are stiulleil from 
this 8tand|K>liit It Is funud that the fnmace lines cor' 
rriqKmd (fu the cum* of nhmitiiUuu) to the raising of 
tho cicKtrou from the eery lowimt ‘level at which It 
iiormalb is sltiiHttMl In the umllHturlrfMl atom to various 
higher lettln while the arc llm^ in goneml, correspond 
to the raising of the electron from one of these higher 
levels to another When light Is emitted we have to do 
with an eliHiron falling Isitk ovir one of the same 
Intervals 

Tile enhiintMMi lines correspond to still another proc- 
ess After uno electron has boon taken clear out of the 


atom. It Is often possible, by a greater force, to pull a 
second ^electron out, and doubly Ionise tbe atom In 
this pr^-esM tub tbere are varlons possible "levela** be- 
tween which tbs second electron may shift, and a cor- 
resiKmdlng set of lines, all quite different friun the 
furnace ur arc lines. It la even possible that an atom 
may lose a third or actually a fourth electron, and 
there la reason to suppose that some spectral Uneo, 
produced only In very violent sparka, are of this origin. 

What It Means to the Aatrenomer 
With these ideas in mind It Is very easy to see why 
lbs furnace lines are characteristic of tbe red stars, 
llkte Botelguese , tho arc llmw of yellow stars, like the 
sun , and the sparii lines of very white stars, like Sirins. 
In tbe hot atmospheres of the stars, the atoma collide 
and Jostle one another The red stars are tbe coolest, 
and tbe colUslooe are the least violent, so that most 
of the atoms are In their undisturbed condition, and 
absorb only the flame lines. In the hotter atmoiqaiere 
of tbe sun many of the atom are Jostled so that tbe 
electrons within them are ralaSd to higher “levels*' and 
are In a position to be raised further, with absorption 
of the arc lines. Finally, in tho sUU hotter whits 


stars most of tbe atoms are completely ionised, and 
are therefore ready to have a second electron removed, 
with abtuirptlon of tho light corrsepondtng ^to tbs 
spsrk linos For some elements, such u caldmn, this 
process oci nrs with rclatlvo ease , hence tbe spark ItnM 
of calcium — the groat H and K lines In the vtolot — 
appear strongly In the snn Heltnm on the other hand 
is tho must dlfficnlt of all the elements to ionise , and 
the amount of energy required even to lift an electron 
from the loweirt: “level" to the next above Is so great 
that the corresponding light vlhratltms are nxceodlngly 
rapid, and lie ao far In the ultra violet that all ordi- 
narily transiinrent snltstanccs arc opaque for them 
The visible lines of lioUum correspond to a lifting of an 
electron from tho second, or even a higher level to one 
still alMirn, and can only be produced in an atom wbldl 
has already laien violently Jostled, so as to throw tbe 
electron up to tho aoeond “level" This explains why 
tbe absorption lines of helium are fonnd only In the 
very hot stars, like those in Orion Bpark fines of 
helium, corresponding to the loss of a second electron, 
are known, but these are found only In a rftj few 
stars which, from other evidence as well, we have 
reason to believe to be the hottest In the 
heavens. 

Many beantlfnl applications of this 
theory have recently h^ worked out by 
an Indian physicist. Dr Megh Nad Saha, 
iff tbe University nf Calcutta Mudi of 
the foregidng disouMlon Is adapted from 
his work, and one more Instance of It 
may be given. The dark lines of sodium 
are strong In the solar spectrum Those 
of potassium are present, but wesk Tbe 
rare alkali metals, rubidium and caeoium, 
show many strong lines but these do not 
appear In the sun at all Thta has long 
been a pniale, hot Dr Saha has given the 
solotloD 

Ijaboratory experlmenta have shown 
that it Is fairly easy to remove an electron 
from a sodium atom easier to get one 
out of a potasolum atom, and still easier 
for mtHdlnm and caesium To get a 
second electron away from any of these 
atoms, after the first Is gone, Is however 
very difficult Oalcnlatlon shows that Id 
tbe sun's atmosphere, sodium vapor should 
be largriy lonlo^ with however a consid- 
erable percentage remaining nn-ioniigd 
atoma, which still retain one electron that 
may be removed by the action of light, 
with absorption of tbe well known sodium 
lines. For potassium, almost all tbe 
atoms are Ionised, leaving very few In a 
position to produce the ahsorpdon lines 
RuUdlnm and caesium, still easier to 
Ionise, would be completely ionised, leav- 
ing no atoms at all in a position to pro- 
duce the absorption lines which are so 
conspicuous under tbe less extreme con- 
ditions of oar laboratories. Hence the 
weakness <ff tbe potassinm lines, and the 
absence of those of the other elements, 
is completely explained 

When more laboratory work has been done (largely 
by electrical methods) on those matters, it probably 
will be possible to calculate with fair predalon the 
temperatures of the atmospheres of the various types of 
stars, simply from a knowledge of the degree to which 
the various sorts of atoms In them are lonlMd, as Indi- 
cated by the lines In iMt- spectra 

The Heavens 

At our hDDT of observation Vega li almost ovarbead 
Oygnus Is hl^ la the esst, snd Aqolls In the soathsast, 
a little lower Below It lie CMfflcovous and Aquarius, 
and to the right, due south, Is Baglttsrius, with ISoorplo 
to tbs west of It, and OfdUorims above tbs Utter 
Bootos U tbs most oon«iicn(n» westm constellation, 
with Corona above It and Hsrenlea aUmt overhead. 
Ursa Major U In the northvrest, Una Minor and Draco 
In the north, Caaaiopela and Oepbsua In the nortbeaat, 
and Pegasus has Just riaen In tbs east 

The Plansta 

Mercury Is an eveohig star at tiM of tbs 

(CoeHngml bn it) 



Atlloclook July? 
AviOHo clock Julyis. 
At 10 ^clock July 39 


AtOodock Aug. 7 
At 8H o dock Xus. 14. 

At 8 o^doek Aus^Nl 

AlSModoek Joljr sa " au* 

Th« boun In SUudnid Urn. When lopnl muammr ihut k In •Saoti they 

mutt bu mndi om hour Utor 13 a dook ub July 7 ote. 

NIGHT SKY I JULY AND AUGUST 
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A Hcryag StoM ttm BaewM 

AivM 

T HOBB who are familiar with the 
of Bronx Farkr Hew ToA. know 
^bat ft roddnc atone ia. For otitera, It 
nuix be txjOftUMd that the tern reten 
to ft boulder of deoont ftae that baa been 
dftpoftltedp umaUy bjr glacial actloa* ou the 
•nrface of rocky grou^ In ftncta a way as 
to awgy bach »nd forth under the appU- 
catlou of tircwiirc from Che wind or from 
a huBian hadd. without topping com 
idetely o?er. Tbte pbenomtnon moat ob- 
Tlotia&y be ft rare one, aiiice the stone 
must posaeaa auAdeDtly stftble eqolllb* 
rlum to pment It from keeling over en 
tirely, yet be nnstftble enough to make 
motion noftilble The Bronx rocking 
atone la ilfl unuanally heftry one, aUndlng 
well above the heud of the pmou who 
would rock It. And now we learn of a 
atniUar rock down la the aoutbern hem- 
•iBpbere, near Buenos Aires. In at least 
one reipect thia la more extraordtonry 
than the New York atone, for the latter 
presenta an antireiy ooUd picture to the 
eye, and one wotdd never suppow that 
It would roA until one had tried It, 
but the Argentiite boulder looka as though 
*the merest breath would topple It over 
Into the valley below This rocking stone 
la no amall atone with regard to alse, 
cither , it Is 24 feet high and 18 feet long, 
and is eotimated to vreigb oomewhat more 
than 800 tona. 

Berlin’s FVnrtheominff Skyscraper 

W E have had It sumctently Impreaaed 
upon us that England and France 
are putting American Ideas into operation 
In tie manufsetoro of factory made goods 
— the quantlty-prciductton methods of Mr 
Ford and otben like him are really tak 
lug hold on the other aide of the ocean 
Now It aimeam that even the Germans 
have fllched a leaf out of Uncle Samuel's 
book and Uut as s result the continent Is 
going to see Its drst **cloud-seraper" as the 
German translation has It The architect 
of Berlin In an effort to follow our lead Is 
light up to the minute, too, and has 
stepped back bis upper stories from bis 
lower ones, exactly after the fashion made 
necessary by New ToA's new building 
laws. whiA restrict the height to which 
one may bnlld over his entire plot while 
leaving him wlA more freedom over a 
part thereof But he has gone us one bet- 
ter In the chsractcr of the lower bloA of 
his building, which as shown In Ae ac- 
companying architects drawing, Is to be 
circular We do not know bow this struc 
tore wlU be received In Berlin or bow It 
wiU look In its low flung environs, but to 
our own eye, Jaded by long contact wlA 
New York's two Ay-llnes and her nnmer 
one street canyons Als curious Aape 
makes a dlsttuct appeoL 

New Gennan r ro c ew ti Freptriiig 
Hoar 

G KRMAN traffic cendttloni are tn 
aoch a bod otata that the oendlng 
of grain for long dtstanees to be ground 
In largs mills Is at present out of As 
question. Under these drenmatanees 
the grain moot be boA atored and 
ground In the locality whm It la pro- 
duced. One advantage of Ala meAod 
Is that the grain can be stored without 
bogs and can, therefore, be more con 
veuientty handled , then, too, grain Imeps 
much better Ann flour A new aystem of 
wodudng flout adapted foe use In small 
local mlUa has recently been devised In 
Oermany, thU U known aa the Steln- 
mets ayatem for deftulng and grinding 
grain. Tnatoad of being ground when 
endrdy dry as A the ordinary proeeM, 
the grain A literal Abmed A a 
moist coodltton. Just as the OkA A 
peeAdflft an atanond when bUaehad. 

ThA ikA of a kemd of groA orswriaA 
exterAriy df d pemaabla Ayer of Ur 
Mona fllMr Atanflad u aa extemal maana 



An nnnsuaUy large roAIng at^ie A the Argentine 



The arcldtect'a dravrAg for the front elevation of the tint Continental Ay- 
scraper, abmt A go up in BeAn 



ABMrican>made Swiaa eheeas^ a la U. S. Government Laboratory 



Jlj far truHaAsAsi cavara. mmiy tha maAAc_tet pmete Uw h^ 

A the ^ueArt cheese mads hr DapartaMnt of Agricnltnre Aveatigaten 


IS 

of mechanical protection and an innar 
lutegumeut which A impervious to 
water and Ih meant to keep Ao Iniemal 
iwrtion of tlio grain A a dry condition 

After this sort of inteualve peeling and 
ileanAg of the grain, it can bo ground 
in a mu(h siiutiler manner Aun when, 
AS Is the case In ordinary grinding, 
special care must he Aken to keep the 
pure Hour ilRclf as free ns pnasible from 
Ah imperfi<ctly cleaned particles of the 
outer hull The Htelnmotx s>Htem em 
ploys for Kiindltig vertical machines of 
the slmpleet t^pc of cunstmctlon In 
this pntouted devU'e Ao flour is burled 
by means of Ae centrifugal force of Ae 
grindstone itself agaAst Ac surround- 
hig B>stGUi of Hleves, so Aat eAlwrate 
sifting machluGB become unnecesHAry 
However, wh^re ouch mnebAes are al- 
rendy possessed Acre is no need of re- 
moving Aem Hlnoo they con be applied 
after the preltmluAry sjHtem of clHanlng 

Contrary to Ao so-cviUcd whole-wheat 
systi m 'uhUh iMintnipilHlies the pnidnctlon 
of Ae so-called wholcsubeat flour, the 
Ktelniuetx merely produces dark 

grades and light grades of flour Uks 
ordinary mills. 

The steliimetx system also Includes a 
BiHNlnl iirtMCHS of linking, which in cou 
sequence of a new sort »f construction of 
the baking forms, succeeds in accom 
plifUilng the Hlnu>s desirable slow bak- 
ing of Ao dough lu consetjupnee of Ae 
fact that the ilough Jn this process is 
cmnparatively soft, the Hnisbed loaves 
Imvo Ae best degroe of llghtnessi. It be- 
ing easier to raise a s«>ft dougb than a 
stiir dough 

The intiro proceaa of rleansAg and 
grinding the gra in requires only five 
minutes, so Aut It Is possible A have 
br(»ad ready for consumption In Aree 
hours fntm the reaping of Ibo grain The 
hn ad has a peculiarly agreeable and 
clcnn" taste hMause of the absence of 
Ae foreign l»ncterla. 

The baking f«»rms or "panji* ikr\> made 
of clay with leiidon Irnttoms which allow 
free ai*cGint of lioat to Uie dough, thus Imk 
lug 11 thoroughlv in Ao IntcHor as uell 
as upon the ouUldc of Uie loaf. 

European Cheese Made in America 

T HhUK Is a Joke, hoary with age 
alKmt tile maii >sho hedds As respckn 
sible Jot» of piuuhlug the holes in the 
,Su1hh cheeses One of Ae iUulitriitlODS 
herewith would Inclleate Ant there Is 
Hhiiut as niiKh truth as flctlou In tUta Jest. 

1 he fact Is, the i xjierts of the Ik imrtuient 
of Agriculture, In their close Investiga- 
tion of the fsleiico of checni'-maklng with 
a view to making New York and Wiscon- 
sin, rather thnn Edam and Itociuefori, Ae 
Hourot's of Auk rienn clu*t*se supply, have 
learned a lot altout cheeses, and Incident- 
ally a gcHKi deal al)Out the holes therein 
It seems Aut the boles, wheAer they sp- 
pour In the flidshed product or not, are 
c|ulto necessary during the intermediate 
sAgcfl of cheese formation, In order to 
l>ermlt of Ao proper drcnlatlon of air 
through the mass and the proper growA 
of the mold Before the cheese Is ripe 
the boles close up, but Aelr work has* 
been done 

The process In connection wiA whlcJi 
Ae particular punch which wc Ulustrate 
Is used Is one for making flrst-Uass Roque- 
fort cheese from cow's milk It was a1 
ways supposed that gtmt's milk was necmi- 
finry for this, and it was believed tliat the 
proper conditions for Ae ripening of Ae 
cbeeses were to bo found only In coriain 
caves of the dtstiict after which Aese 
cheANSs take Aelr name But Uncle 
Sams Aqiilsltlvo chenilats have learned 
hy long Investigation and repeated experi- 
ment that Aey can start wlA cow s milk, 
attain Ae desired conditions of tempera 
tnre, moisture and air circulation for the 
curing process, and come out at the end 
with Just as good Roquefort aa ever car- 
ried a costoms labcL 
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Inventions New and Interesting 

A Department Devoted to Pkneer Work ^ ^ 



ThU ia<tromcnt dMerMlnea the rar* 
face tenalon of any Itqatd and fftTca a 
direct readinr on tlM dial 

Testing the Surface Tension ai 
Liquids 

AN apitaratuN for meaeurliis tbo rar 
face teuHliiii or variation of mirface 
laiiHione of a rItch liquid hae itecu per- 
fected by a ChtcKRo manufacturer The 
ilerlce Is In n^lUy n torsion Imlaiice and 
the torsion of tlio nlrc Is usetl to coun- 
teract the tension of (her liquid tUm and 
to break it A siiiRle rradlni^on a dial 
Indicating the dCKiw of torsion of the 
wire fdves a flRiire which if the instrn 
ment has previously been siaudardlsed 
with water, Rives the surface tension of 
the liquid hy a slmiilo proportbni 
The iDHtruujint consists of a stand 
provided at the t«ip ultfa a flne steel wire 
stretched lietween end rapports One 
end of tbe wire Is tlxhtly clamped while 
the other Is attsched to a worm wheel 
controlled by a thumb screw To the 
worm wheel Is atUihcid a pointer which 
movea^ver a metal scale Rradnated in 
dearees. A hollow llRht aluminum lever 
with a small hook In the outer end Is 
clamped to the middle of the wire, A 
stirrup Is attached to the book and cni^ 
rlea a lofqi with a iieripbery of 4 centl- 
ineters In loiiRth After plaHnR this 
loop In r<»utsi t with the liquid the 
pointer Is set at aem and the torsion 
of the wire Is gradually incroaaed by 


A Mtentcd ayaten of drawtof la oat- 
aide air and warming It for ▼entUathig 
parpooeo 


the thumb screw till the loop of win 
team loooe from the liquid 
The action of rarface teosloo la bio- 
logical phenomena is a very fanportaat 
study 

Hie Solid Tone-Arm 

T hose who beUeve that the ultimate 
nhonograph wlU be on somo princi- 
ple differing from that found In the oon- 
rratlonal hollow metal tone-arm wilt be 
interested In the experiments ooadneted 
during the iiast eighteen yeare by Hr 
C B liepp of Plainflelil, N J Mr Iteim 
conveja tbo tune vibrations through 
solid wood and string, ellmtnatlnjr the 
harsh motalllc tone from lustrumental 
music snd the nasal twaug from vocal 
pieces He has construdied, of wood 
similar to that used in violins and aged 
by a special process, a solid tone-arm 
which ho employs to carry the vlbra- 
ttons (D a stationary sound box The 
wood arm Is connected to the center of 


air rlsH ogt of the air well and is dii- 
trUmted tbsuuglurat the room. TIUs sys- 
tem was used most sueeamfully for a 
wiKde winter in an oOte ta the Navy 
Tard at Porismoutta, If EU where the 
ontside temperature wga at times aa lew 
as 25 deg. helosr aere. 

An Ont-of-th«-OrdiMa7 Um f«r 
DIacardnd Itras 

T he latest novel use for discarded au- 
tomobile tires to eoae to our atten- 
tion le for small buoys. An aircraft 
company has been malting buoys of the 
type shown In the aocmapanylng illus- 
tration, In the coBStnaction of which a 
discarded automobile tlrs plays an Im- 
porUal part The tire, it wlU be noted, 
Is placed about the saaln body of the 
buoy, to keep it afloat, thereby replae- 
Ing the oork flUlng or other meaus gener- 
ally employed to keep buoye above water 
Hie automobile tire buoys are need for 
anchoring seaplanes and flying boats. 



the disk In the soundbox hj a linen 
Ktrlng The solid wood arm uses the 
(inventions! steel needle, but allows this 
to rest at an unusually low angle, which 
It is claimed permits an easier drag of 
the needle over the face of the record 
than is possible with the ordinary ar- 
rangement This not alone Is bsUeved 
to lengthen the life of the record, hut 
Is stated ulsu to reduce the anrtace nolee. 

A Partiwiiliip of VontUatOT and 
Radiator 

T o Oommaiider 3 B. Ptlintr. V 8.N , 
goes the credit for heving Invented 
wbst appears to be an Ingenious system 
of ventilating and heating that Is api^l 
(able wherever radiators are in mae Be- 
ferrlng to the sccompknylng drawing, it 
will be noted that his system oonelsta 
simply of a box arraagement at a partly 
open window to conduct the trash air 
down behind a radiator where it bacomsa 
heated and thence diaalpated into the 
room so that a person can alt doee to 
the window without feeling the sllghtoet 
draft 

The advantages of this system grs said 
to be manifold. Flret, It Is siaipte, atc^ 
ondiy, it it automatic, requiring no a^ 
tention other than noleliig or towering 
the window eo aa to fegnlate the amount 
of air, third, It (mats Uttte to huUd. 
The operation le dug to the oateMa air 
being cold and hcai^, thus forcing i^ 
self through the cpm window and 
againat the warm air of tag dStiMty in 
the naoL Its weight causes it to drop 
down behind the radUtor, an Indicated 
by the arrowe. Onoe heated tba friih 


Adnuitagflfl of Motor Cimno 

M Banned by a crew of three, an au- 
tomobile crane ooosletlBg of a 
large crane mounted on a large chain 
driven truck cheesla Is capable of setting 
more telegraph or troU^ polee than 
could be set by three gange of men de- 
iiendeot on hand methods. Similar eeon- 
omlee over msnual operations are real 
Ised by using the crane equipped 

with a damshril bucket fdt unloading 
bulk material from freight car to pOe or 
from car to track Also on axetvating 
Jobs, which are not of anfllclent magnr 
tude to warrant the moving of a large 
and cumbersome steam shovel, this port- 
able crane provee Ite worth. T1» crane 
Itself foUowe the usual lines. It Is of 
the fun-ewlng, edf-eentalned type, ro- 
tetlng through flflO degree^ and la driven 
by a separate, 4-crllnder gaeoUne motor 
whl(!h la built with an Oxtra large fly- 
wheel eo sa to ran maeothly la spite of 
sodden ap^catten and release ^ loads. 
The capacity of the crane Is 8,000 Iba. 

The perticBlar advantage of tills crane 
unit is its ahOlty to aiove rapidly from 
fOaoe to ptoee. This mskm It espedslly 
adaptabte ter operations which must 
be undtetaken quickly or for wurlc of 
short duvsttop where mote time would 
be teieot in tranapewting the enstemary 
atcam-drlven or crawler type to the alto 
than in doing the work after arrtvaL 
Seme of the special usee to Urhleh 
equipmeiit ef this type nosy be pet are* 
Olearhig etieeto wreckage lentiting 
from flie or oonialoas, baaA^ JMlay 
rall% gad setting up heavy pisees of 
maohloery. 




A diacgfded antonwbile tire nsei as a 
ring gbent a bisiy to give it gteater 
hueys ne y 


A Dorlee for Locatfaqr Aiitoaiob&o 
BAgiaa Trou b les 

S IXTEEN years' experience In euto- 
mobile repairs has led B. A. Ham- 
mett of Kansas Oily, UOn to Invent a 
motor testing device, which, so be 
claims, locates loose wrist pins, pi>too 
slep, connecting rod end main bearing 
kno^ leaky valves and leaky piston 
rings, when the motor is not running 
and without taking the motor to pieces. 

When the motor is running there are 
two distinct things taking place, namely, 
an explosion for power, and a vacuum 
for taking In another charge. Between 
these two effects wo get ou^ knocks. 
When tbo motor II In a firing position, 
but not running, the motor teeter in 
vented by Mr Hammett Is used to cre- 
ate alternatriy a vacuum and a com 
prseslim In the firing chamber through 
the spark plug opening, which serves to 
indicate knocks and leaks in the motor 
Barii cylinder ts tested separatelyi con- 
sequently the operator knows where and 
what the trouble Is. 

The accompanying ricetch diows how 
the teeter is need Ooonection to the 
cylinder le made by screwing Into the 
spark plug hede. To test compression, 
the tester handle la pushed down and 
the motor Is turned two complete revo- 
InttoiiB by hand. ThA gage then tndl- 
catos tbs number of pounds oompree- 
sion In the cylinder Other adjustments 
are made for testing ter other teonblea 
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INVENTORS 



I CBHfanh’B Piaon-Nfit Indufttry 

> (OonHnned from pope 7) 

Ing Cor plfloifc-Bat di^es. The two stsples 
go tOftOUior 

Wbsa thft iriflon oonas ur burrs bagln 
to ripon ft&d crsidc open, duo to frosfs 
offisctSi tbo nuts drop out like ehantnnts. 
Tbep the Plates spread tbalr bUukete tui< 
ds» the trees and knodc tb«n oft with 
dubs and poles. Jkttor this they arc in 
tsnlottaly deaned by tbs sqnaws, who use 
tan-sbaped willow baskets, tosidng them 
In tbs wind until nil tbe refuse is blown 
away Tbs mors adept Its user tbs larger 
tbs basket The older women are export 
and ha ndle a bushel a day each with 
ease. The cleaning Is followed by tbe 
Dsceesary process of roasting A pit la 
dug, a lot of rodcs are heated^ often by 
burning cones, thrown In, and ttie nuts 
spread om them and stirred until done 
Only an Indian can do this properly 
They dry out quickly after roaatltig and 
should be eaten within a few months. In 
the rdw state they may be kept Umg in 
a dry, cool plaoe Uany are sold no 
roasM and the oonsumer is tbe loser 
thereby because the white man cannot 
bring oat their best qualities in tbs Bnest 
oTsn yat designed 

Each family or group of families cadies 
Its own supply, to be drawn as required, 
in deverly^eottcealed places under rocks 
and leaves. Sddom do they steal frtnn 
each otber-nerer, before civillsatloa was 
thrust upon them. Occasionally a white 
man stumblea upon a cache and helps 
himself In tbe earlier days a few pale- 
faces lost tiielr scalps through looting 
eaofaes. 

A few years ago It was an easy matter 
to exchange a sack of flour for a sack of 
nuts, whllo a lew biscuits would buy a 
uonsiderahle quantity, but the red man has 
become sophisticated To offer him any 
thing but real money is assurance that no 
nnts will be forthcoming, lie under 
stands monopoly like a war profiteer, he 
has learned all about the law of sniq»ly 
and demand. 

The Indians grind the nuts Into meat 
and make palatable bread ond also a rich 
porridge lliey go to extremes In eating 
When they have to loosen their belts for 
comfort they give no thought to the da>B 
of possible emptiness ahead Sometimes 
a dusky glntton will orerload^hls stom- 
adi with tbs nuts and seek rellel trem 
the consequent pain by external rubbing 
with liniment made of the same thing 
that caused it Tbe frictloti aids diges- 
tion and the liniment gets the credit No- 
body has thought of patenting this **hoap 
medidne.** 

The pilkm nut contains an astonish - 1 
ingly high percentage of fat — 01.0, ptoteln, 
14 0 , ftu, 2A , carbohydrates, 17A , water, 
8.A It has the high fnd valne of 8,864 1 
per ponnd, and is credited with tonic 
properties beneflciil to tbe entire human 
system. rugltlYes and men lost In tbe 
lofty Oallfurnia mountain wonderland 
have sustained llfb on It alone for months 
and come out in good emidiUoii. 

Bridginf the Ddawsre at Flilla* 
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(CofithHieg from page 9) 
beans and some brieing weig desi gne d 
for hl^ strength alloy steeL A medium 
carbon steel was used for remaining steel 
constrvettoB ezeept Che esUe end hangers 
of the anspenslou bridge design. For 
these high carbon steel wUre pnmessing 
eten greftter strength than that used In 
the New York susprasitm bridges Is avail- 
aide, In No. 6 rise ( JOfi loeb diameter) 
this wire hts an ultlmato strength of 
216,000 pounds per square Inch and an 
riastle limit of dnr 144,000 pounds per 
squers Indh 

The report statee that local co o diti cp s 
faquua that tbm caUas ba carried to an 
anjftfHn 8 aoBriderabli distanee back 
efthe towera and It Is flise sf ote aeooom- 
leal to gospend the side apaas from thssa 
The caUss and toweta aiesssa r y for the 
npaa saatala the flxed load of the, 
ipank with but a 


create in stss and at UtUe additional cost 
It is desirable that the side spans be 
something less than half the main span 
in length 

The dimension which has the most Im 
portant effect on tbe economy of design 
of a suspension bridge is that of the sag. 
or versed sine, given the cables. This dl 
menston is tbe Tertiinl distance between 
tbe highest point of the cable curve at 
tbe towen* and Its lowest point at mid 
span On the choice of this depends tbe 
else of tlie cwble, tbe height of the tow 
ere, the weight of the anriioroge and the 
prcBsnra on their foundations The 
stresses In the stiffening trusses are also 
In great measure influenced by it tor 
this design 200 feet was chosen as the 
versed sine Vamt suited to the re<|idru> 
ments of tbe bridge and its economy 
By tbe simple expedient of plat lug the 
walkways on tbe upper lateral, bracing 
and grouping the vehicle and car rood 
ways on the lower levels, the (ngltieerM 
considerably rednoed the width of ileik 
space The roadway Ik Inside the enrUnos 
At first the engineers considered Kiiq>end 
ing the bridge fnim four main cables oh 
In all the New York bridges But this 
would Involve a width between uuUlde 
tower legs of 118 feet and main pier cnla- 
sons 170 feet long The two cable design 
adopted permits the two tower columns to 
be placed 80 feet apart and saves twenty 
five tier cent In the cost of main piers 
alone It glvca also a much more definite 
distribution of load to tbe cables 
This choice reqniretl a notable increase 
in the shte of cables. Those In the Brook- 
lyn Bridge are fifteen and throcMinarter 
Inches in diameter I'lio Bllllnmutnirg 
cables are eighteen and five-eighth Inches, 
and the Manhattan twenty and a half 
Inches On the IMnware Bridge the slxc 
determined on Is thirty IncbeM Detqilte 
the fifty per cent liurease the manufac- 
ture aud erection of the cables will In- 
volve DO new or untrletl procedure, says 
the rejwrt The wires wlU Iw laltl In 
ptac(» Indlvldnally and parallel to nmke 
up 6t strands, which will be snbsc 
queutly bimnd t(»gether and wrapped with 
serving wire to make up the complete 
cable of 16,000 wires Every twenty snd 
a half feet measured borisontsll> a cir- 
cumferential CQHt steel saddle will he fast 
ened to the cable, over which four galvan- 
ised wlro ro{M>s, two and flvo-elghth 
inches dUmetcr each, will be bung to 
carry tbe suspended structure Tbe cables 
rest on cast steil saddles on the towers 
and at the anchorages Back of the 
anchorage aaddles they are fastened to 
anchor chains embedded tu the mass of 
the auchorage mommrj 
The stiffening trusses were computed 
according to the l>eftectlon Theory, first 
used on the Manhattan Bridge It Is 
based on tbe behavior of the bridge as a 
comfNialte structure and takes into ac- 
count the part which the total weight of 
the structure plays In resisting the cable 
dfiformatlona The stresaes are computed 
for the specified moving load of 11,900 
pounds per lineal foot, and a temperature 
range degrees, to cover all condi- 

tiona of loading and temperature 
Tbe report sutes tbai in tbe early sns 
pmiBioii bridges, with small spans and 
light loads, tnasoiuT towers were mostly 
need Tbe Blooklyu Bridge, with Its long 
span, has stoiie towers, but In all suc- 
ceeding suspension hrldges of that mag 
nltttdo the towers have been built of ateri. 
The reason for tbe departure from ma 
•oory Is irarely a matter of practical en 
fineering. There Is no doubt that well 
proportioned masonry towers produce a 
fine aeotbetic efflset but structaraUy they 
oannot satisfy tbe engineering requlre- 
mante of a la^ bridge, 

Under Various conditions of loading the 
reteing p<dnte of the cables on the tope of 
tbe towen are subject to considerable 
k^aontal dUpUceaents. Formerly, it 
was common toactice to place tbe cable 
saddles ML roUar beds, which were relied 
upon to pemit this motion. Bxperlence 
qa large bridges has Sbown that the 
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mien and laddlee do not nore natU fric- 
tional reiriatanee of oonaldcrablo mafnl 
tude baa been prercoma. Tbla ■■ tbat 
the tomra inaR bend to permit tbla horl- 
■onUl dlaplacement The larae dlsnen- 
lions wbldb maaimrY towen require to 
snataln the enonnona reaction of a loof 
span bridge makea them unfit for bendtaa. 
The necessary lateral width Canada dlfll 
cnlty in eectirina audlclent clearancea at 
the point whore the roadway paaaea 
thronah the tower The cablea will be 
rtirldly attached to the topa of the ateel 
towers, thla With a Tlew toearoldlna the 
uncertainty Of reaponae of the roUera. 
Hence the atm towen are ao dealaned 
that they can ufely deflect In tfte plane 
Ilf the cflldes aa rnnrb aa may be roqnlred 
to permit a balancing of the borlaontal 
form The prot*cr proportioning to bring 
thla abont, when the towen are fixed at 
their base reaulta In alender and gracefnl 
linea. The atrength to withatand the 
bending atreaaea In addition to the direct 
■tresaea la provided by the addition of 
the proper amount of material 
The towen are 12 feet wide at the top 
paraM to the cablea, widening to 40 
feat at the base Tranarpniely the width 
Is eeren feet The anchorage maaonry la 
dealgiicd aa a monolith Bach will re- 
quire 90,700 cubic yarda oi masonry^ and 
reat on grarel strata, and on Inclined 
calaaons extending down to rock or other 
satisfactory material The horliontal pilU 
of the caMee combined with the weight of 
ilia anebiwage produces a resultant In- 
clined to the rmirle about one foot In alx 
feet To avoid any possible dotabt aa to re- 
sistance to ritding Ilf the anchorage It la 
Intended to sink 20 pmaU calsaoua to hard 
foundation with the same Inclination aa 
the resultant of tho form 
A program of widened streets tu meet 
the requirements of the new bridge also 
baa bm aoggested liy the engineera, 
based on a oompreliefialve tralQc survey 
The board reports tbat the bridge can be 
built by July 4, 1926, the Beequteentennial 
of the DeclamUon of Independenocib Plans 
are now w^ along In Philadelphia for 
celebrating thla with a woHd a fair 
Hock suitable for foundations waa found 
at 86 7 feet on the PMfaidelphia side and 
91 0 feet on the Camden aide below mean 
high water at the alto opposite Franklin 
Rquare, two blocks north of Market Street 
rhilaclelphla, lerommenfled by the engi- 
neers for the bridge At other altea con 
aldercd, the rock level was near the pFM^ 
tlcslile limit of pneumatic foundation : 
work, exceeding on one side of the river 
or the other 110 feet b^ow which depth 
the Bngtueers find that men can woA 
only In balfdiour shifts. 

The Condensing of MU 

(Coalisaed from pope if) 
is a sturdy six-cylinder affair tliat 
pump* the milk under a pressure of 8»fi00 
pituiulf through a aeries of mlnote paa- 
aagftwoya, and this serves to atoOilae rile 
globnlea of butter fat . creem, rio eC- 
fectually that they do nq^ again combine 
tot remain evenly dlstriwited tbronglumt 
Oe fluid. Until this macbliSi WM de- 
veloped It was found that In a can of 
evaporated milk the lighter aoUda would 
rise to the top while riie heavier ones 
settled to thft bottom, and the pnrehaaer 
often mistook thla coudlObn aa a algn 
tbat eometblng waa wrong 
The preserved milk we have been de- 
scribing is that C4fmnionly known M 
evaporated milk, and li unsweetened As 
it la expelled from the bomogeulaar It la 
forced first through the coUa of a water 
cooler and then on tfarengfa the pipes of 
a brine cooler where its temperature 
drops to 45 dagreea Fahrenbrlt Oomlgg 
from the latter retrlgefutlng equipment 
it pours Into enamel-lined tanka whence It 
la fed to the filling machtnea that charge 
the cans familiar to all of ua. The cgM 
when filled and sealed are carried to the 
atcrlllxlug room where they are exposed to 
the beat of live ategm for from thirty min- 
utes to an hour at a temperature ranglag 
from 226 to 240 de^gg Fuhreabelt 


The sterUlaar ll^ In effect, a btdler la 
which Is mounted a revolving w b eeUlk e 
itructare capable of bohUag 6,7SK> eana at 
a time When thla framework ta loaded, 
the Ug Iron eyllader la aealed, hot water 
la admitted until the oterillaer la nearly 
filled, and then ateam la aptdled to bring 
tto temperature up and tp malntiUn it 
there for the darired period With hot 
water and steam used ao widely In a fac- 
tory of the a#rt it^qneatkm. It la not aqy- 
prialng that ill expenditure of three giU- 
Iona la required for every pound of milk 
condensed ISierafore, the water supply 
moat be abundant and of unquestionable 
purity When the aterillaed cans of* evap- 
orated milk have cooled, they are then 
ready to be )aMcd mechanically, packed 
in boxcw, and loaded aboard cars for ahip- 
ment It la entirely practicable to receive 
tbe raw milk In the morning and to dla- 
patch the flnlriied condensed milk In tbe 
afternoon 

“p reae rre d mllk,^ ie., sweetened con- 
densed milk, ta not run throngh the bomo- 
genlaer nor la it aterillaed after canning. 
About 16 pounds of sugar la added to 
•very 100 pounds of raw milk while tbe 
latte^ li In thd hot wells or after the bulk 
of a riiarge baa been drawn Into a vae- 
uum pan The sugar content idaya tbe 
part of a pteaervatlve and thus obvUtee 
tbe need of the protective treatment of 
Bterillsing, ihnd the sugar also prevents 
tbe aeiiaratlon In storage of the light and 
tho heavy solids In the condensed com 
modlty But the use of augar Involves 
some very alee problems during the prep- 
aration of pretetved milk, and the utmost 
care most be exerclacd to guard against 
**aandlnMa" dne to the crystallliat^ of 
some of the sugar Thla grUtlneaa does 
not really impair the product, but the 
public Insists upon smoothness. 

The avddanoe of sandiness depends 
upon various things, le, the manner In 
which the sugar la commingled with the 
**batch** of milk, the temperatures on- 
ployed In the hot wells and the vacuum 
pans, ami also tbe cooling processes relied 
upon In refrigerating the hot condensed 
milk when It la tapp^ from the vacuum 
pons If the percentage of cane augar 
fall below toe requisite measure the re- 
sult la a gelatinous milk or one that may 
spoil aooner or later, on tbe other hand, 
however, an excem of augar. no matter 
bow skilfully the ctuulenalng milk la han 
died, will, In all UkcUhood, Induce aandt- 
oeas. >ccdleBa to remark each manufac- 
turer has his own ways of inanrlng a sat- 
isfactory outcome, and the raw milk ob- 
tained ut tbe different aeasona of the year 
ImiKises modifications In practice One 
pound of tbe final product re p r e sents ap- 
proximately two and a half pounds of 
fresh milk, aud the water content aver- 
ages abeut 90 per cent Normally, milk 
baa a water content of 87 per cent 

When the aweetened condeoaed milk 
baa beeir run t^ngh tbe coolers, It la 
then led to gtoaa-liued tanks from whence 
It la drawn off and supplied to the filling 
machines. Tbe filling apparatus are de- 
jdgniHl so tbat their oeveral cylinders will 
bold Just MHnigb milk to charge a corre- 
siiondtng number of cans, and In the 
course of a working day one of these ma- 
ehlnea #111 take care of 100,000 flfteen- 
oonoe tinV ktenlfeatly, In tbe prepara- 
tion of both preserved and evaporated 
milk, the original bulk la reduced about 
one-haU^ and, similarly, tbe extraction of 
a Urge percentage of tbe water dlmln 
Isbea the weight greatly In pr<q>ortion to 
toe unit of remaining foodstuff There- 
fore, raaulla are realised that affect tre- 
mendously tbe space occupied and toe 
weight to be dealt with during aobeequent 
transpoitatian and gtorage- In other 
words, when our condenaerlea tain out 
In a year a matter of substantially 8^,* 
000,000 pousda of «mcmtrate4 ntitk— ftV 
lowing for the sugar contant in thtekfffeC- 
ened claotK-tbe marketable comaiodlty la 
the cans repreaenta a aavlng In trsiiht M 
qnito 1,200,000 tonal At the aame T 
they have oo naar vefl neev than 
000 potmda of an extrenaly pwlifilbli 


toodatnff and pMwsd H within rim 
of ridi and poor ovecywlnre. 

Finally, It gboold ha nmathad that a 
Steadily Incraaslng paiqaa tag a of ]jba an- 
nnal prodnAlon of conoaatratod milk la 
what ia khflw n to tba trada aa **pUln eon* 
denaad milk,** which is sold In balk with- ^ 
out baing aterlUsad or pr aas r ved with' 
sugar. Its keeping qnaUtleR howavar, art 
ggdatiy Improved by the ev a por ati on proe- 
aaa to which It la aabiaetod is tba vacvnai 
pans; and thla milk, eommonly ahlppad 
In 40<qiiait cans, la eztanal^ly used hy 
confectionera and tee eiaam manolao- 
turera. Tba condenaerlea, thsref br a, ara 
contributing to the Inslstant and grirwing 
exactloui of Aamrica'a 


Tlw Hmtim for Jolr, 1121 

(ConthMied from page iff) 
month, bnt la too near it to be seen, Ha 
paaaaa through Inferior conJniKetlon on the 
7th, and later comes Into sight as a morn- 
ing star, running out quickly to elongation 
on tba 28th, when ha rises at 8 .80 A. M. 
He Should be easy to see during the laet 
week of tba month. 

Venue la n morulng star, and reachaa 
her groateR eloogattoa on tbe 1st, 45* 
44* from tbe aaa 4 She rises at 2 A. 
and la exoeadlngty ooiuiilciioaa all this 
month, 

Man la Just past omtiunctlon with the 
enn. and, though theoretically a morning 
star, Is practically InvlslUe 

Jnpltcr and Saturn are bath evening 
stars In only five degrees apart On 
riie 10th the former aete at 9 50 P M , 
and tbe latter at 10 10 Jupiter is mov 
Ing eastward faster than Saturn, and 
ateadlly drawing nearer to him, bM the 
conjunction of the two will not occur un 
tu they aifloat In the mins rays. We 
■till eee tbe dark aide of Saturn's rings, 
but they are turned more and more nearly 
odgewlie toward ui, and after August 8rd 
tbe bright side wlU come Into view once 


Uranus la In Aqnarlua, and comes to 
the meridian about A A M in the middle 
of the month Neptune Is In Cancer, and 
un<»b«ervable. Betting losa than two honra 
after tbe aun. 

The moon la new st 10 A M on the 
5th, In her Ant quarter at 11 P M on 
the 11th, full at T P M on tbe lOth, and 
in her last quarter at 9 P M on the 27th 
She la nearest the earth on the 6th and 
farthest away on tbe 2lBt Paring the 
month she la In conjunction with Venus 
on tbe let, when an occultatkm » vlriblo 
In Bnrope, with Mara and llpreury on the 
fith, Neptune on tbe Ttfi, Jupiter and 
Batom on the 9th, Uranus on tba fi&rd» 
and Vhnua afiaiti <m the 8Ut 
CoflMta 

WInnecke'a comet, of which we ap<dm 
last month, passed pertbrilon <m Juna 
18tb, and was oeaioet the earth oa the 
preceding day at a distance of about 14 
mUUon mllea. By July let it wlU be al- 
most twenty million miles from ua, and 
rapidly receding According to an accu- 
rate ephemerta, c ompute d at the Unlvar- 
aity of OallfonUa, Its apparent pooltlott 
WlU be on July lat Oh. 82 m RA.,Dac.19* 
55* south, while on tbe 20th it wUl be In 
Ih. 21m and 84* 27* oonfh. Unleaa some 
exceptional brightening takes places It 
wiU be Invistbte to tbe ^aked eye aU 
through ibS apparition, and wlU be only 
of the ninth or tenth magnitude In July 

Beld'a comet, dlaoovered at the Cape 
In March, Is now rapidly raoedliig and 
growing wy faint 

A comet waa discovered by Pubrage, ia 
Bussla, on April 29tti« Aocoxdlng to ele- 
toynta oamputsd at Pe lre grad, it passed 
peribeltoB On May ^ at a dlWsnoe 
of lOT Doiiiff n —Um flrein the aim. 
It la movi^^ma direct oeWt, with aa In- 
riination of 22*. A of the orUt Indi- 
cates that U aboaM lamate riatbia In the 
evenjilg sky fqf 
from the earth 
flints** Ho 
ntonthte afjm^ 

Mt 'Wnam Obm^r iti oryf^ 
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Ship and Sail in American Ships 

Your American Merchant Marine offers you 
fast, luxuriously appointed modem steamships 
with metropolitan hotel service of the highest 
type, affording the traveler every refinement, 
comfort and convenience 
A freight and shipping service for the 
American exporter and importer, exceptional 
m speed, reliability and safety to all parts of 
the world 

See daily papers for schedule of saibng 
dates, ports of call, lists, etc 
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“/ have not yet begun to fight** 

The spvnt that anmated our fore 
fathers tn the glorious uphuMmg of 
our Natton on the seas bespohe even 
in those early days an ap^eoiation ^ 
of the vital necessity of an Amenean 
Merchant Marine 

Our hentage of such patriotic sac 
r^ces to establish for all hme a far 
reaching arm of comsnerce and gpad 
wdl to carry to the nations of On 
world the products of our fidds and 
faetones together with t^ spunt of 
American Ideals demandltpfoureits- 
aenry that diese noble efforts shall not 
ave been made in vam 
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A Noble Preoidentlal Precedent 

F I\KSC><>HK ami m.vvu >i«rM th(> HMMvUry 
of State of our >oiiuk rt'pulHIc iteunetl a notable 
letter to tbe Amcrloan lIlnlHter lu l^don 
Mn fllletl wan Ibln kHter with noble puriMHa', m> rich 
mill Ktatewuanllke rlalou that we nboubl like to itee 
It east In hrunte or Rraven lu Htone and net iip an a 
pirmaneitt memorial in tbe lefflnlatlve hallH of 
««*»! Tbe letter written by Mourtie In the jear 1814 
1815, was as follows 

**Tho information you yiye of orders havluK been 
Issued by the Ilrltlab Uovemment to ini.reaiie Us naval 
force on the lakes Is eonflnued by Intolllffeiic'e from 
that quarter of nitHHureH havlug lieeii ntrually adopted 
for the puriKMe It U evident. If taHi iiart\ ausmenU 
ItM force thire with a view to olitaliiltiR the asoeiulenry 
over the other that vast ex|ienHe will Ih* iiiourrod, and 
the dinner at eoHlakiii anirtnented In like deirree The 
J'resldeut 1 h slncertdy deslruuN to prevent an evil 
which It In preminuMl 1 h equally to l»e deprecated by 
both OoTemments lie therefore tiuthortiea you to 
propoie to the ISritlali (■orerument such iii arrange 
ment reapectlnx the naval force to be kefit on the lakea 
by both Oovemmeiits an will dcmniistrate their imcific 
policy and seenre tbelr iicace lie is wflllnit Ui confine 
it on each side to a certain moderate numla^r of armed 
vcHiaeiN and tbe HOialler the number tbe more afreeable 
to him or to nimtaln altofether from an armed force 
beyond that uoed for the revenue You will bring this 
subjc>ct under the coimlderatlon of tbe Hrltlah Oovem 
ment Immediately after the receipt of this letter '* 

The letter was duly nHidved and considered, and out 
of It aroae that tcsi-llttle-known hut momentous treaty 
called tbe Uush llaget Agreement, according to which 
both the fruited Htahw and the Etrltlsb Govern 
ments agreed to limit tbelr naval armaments on the 
Great Ijikea On lAke Ontario each Oovciument was 
to maintain one vessel not exceeding 100 tons burden, 
equipped with one 18-ponnd cannon on the upper lakes 
each was to maintain two vessehi of tbe same burden 
and armament, and one on Lake Chamidaln All other 
armed vessels cm tbe lakes vrere to be dismantled, and 
no other vesoeU of war were to be thereafter built or 
armed 

You may search all the records of diplomacy as far 
bacdc ns diplomacy has existed and find no single act 
that displays bnmder w tadom or greater mural courage, 
or that has been mure prulifle of beneflclal results. 
Judged as an ait of Ntatiounanablp It has been pro- 
nonnfcd the highest uiblevemcnt of the KngHah'Siieak 
lug rac«A That this pacific move, made by the Presi 
dent of the United States Immediately at the (.looe of a 
bl^terly*cimteated war, has been fruitful In the way 
that he suggested It would be. Is proved by the fact that 
the two greatest powers of tbe world, the United States 
and the British Kmpire have lived In peace for over 
100 ycoirs although tbelr adjacent tenitoiies, for a 
■beer streU*h of 4 000 miles, have not a fort or a can- 
miu <>r a soldier to giuird their frcmtler on either side 
Today, at the close of another great war, in which 
the two nations have fought, not agalust each other, 
but as staunch allies against a comiiKm foe, a similar 
overture has been made, this time by tbe Oovemment 
to which Hecreuiy Monroe addreoaed bis letter of 1814. 
Tho overture has come. It is tme, not in tlie form of a 
diplomatic letter hut rather as an open dedaratioa 
of attitude or potlcy made In ParUameiit bv the British 
Premli r Speaking of the desire of Great Britain to 
uoopc rate with tbe United States In its world pollcleo, 
partlLQlarly lu the matter of srmamentA he declares 
* We bs>k confidently to the Government and people of 


tbe United States for their sympathy and nnderotand- 
Ing In this respect Friendly cooperation with the 
United States Is for ns a cardinal principle, dleCated 
by what seetna to na tbe proper nature of tUnga, dto- 
tatecl by reaaoii quite as much as by Inatluct and com- 
mon aense We desire to work with the great repobUo 
in all parts of the world We desire to avoid the 
growth of armament wlietber in the Padfle or elae- 
wbere We are ready to dlscnss with American states- 
men sny protiosal for UfnitaUon of smiaments which 
they may wish to set out** 

IHflrereut from Monroe a totter of t8t5 In Its wording; 
bnt identlf^al in Its spirit and purpose is this pronotwee* 
ment by Great Britain upon the qnestlon of world poll- 
ctea and armaments. But, the people of the United 
Htates are thoroughly In favor of limitation of armar 
mentK, and tbelr representattveM lu Oongresa have no> 
tIAed President Harding, or shortly will do so, that this 
iH tbe expreased Mentlment of the people Onr Hreoltlent 
therefore is In a posltltm to produce on a world wide 
ftcalc those name hetieftoeitt results which sprung from 
I bat letter of one of bla predecessors written flveaoore 
and seven yeam ago. The President, however, for 
certain rensoiis which he does not dlseloee, seems to 
hesitate In making any definite move toward calling 
a I'uuuill for the adjustment of this stupendons ques- 
tion Meanwhile, naval eonstmctlon Is going full blast 
ill the navy vanls of the world and it would aeem to 
many probably to moat of the Ameriran people, that 
tills delar fOr whatever cause It may be, Is endanger- 
ing a great cause Tbe two other leading naval powers 
have expressed themselves through their moat promi- 
nent statesmen — for Japan has made announcements 
Miually ButboritaUve with that of IJoyd Ge org e a s 
being heartily desirous of meeting the United States for 
a dlsenaslon of tbe qnestlon of armaments 
The delay In tills vital world matter is to be laid at 
rair own door Why do wo hesitate? It cannot bo that 
the President Is awaiting a mandate from the conntry— 
Its voice In favor of coadUatlon aroatKl the green 
table Is iinanittions and unmistakable It has been sng 
gcsteil that the Gnveminent knows of certain dlaturb- 
lug facts In the IntematUmal situation of which the 
public kiioUM nothing. Well, If so, Is It not la^tter to 
settle such matters now, over the table, than later In a 
blotsly war? 

How Fast Do Wrdo Fly? 

E \K]IY0NK mikIt who ba. watched tbe fli(bt 
of the swifter birds has, now and again, made 
bis own estimate as to the speed at whldi they 
sweep by The s|iccds attained by the carrier pigeon, 
the duck and the foater of the oea blnis have formed 
the subjei*t of endleos gumworfc and Inevitable exag- 
geration Birds which are incapable, even when at full 
stretch, of doing more than 40 to 50 miles an hour, have 
tieen credited with 100 and over, and we remember 
reading somewhere the serious statement by a man 
who was both naturalist and huntsman, that when he 
was lying In wait for docks be had more than ow» seen 
a flock of geese imum overhead acniaa a certain mean- 
ured stretch of landscape, that mnst have been going 
at least 120 mlltH* an hour — and this In stlU air 
Now tbe tact of tbe matter is that nothing Is more 
dlfflcuU than to Judge of the Sliced of any object tiiroagh 
the air^by mere human otaervatlon Forestaortenliv 
due to perspective aloue renders It Impossible to tall 
Jimt when a moving <^ject passes above soom fixed 
point on the groand, and almost Invariably the es- 
timated qieed U far bayond tbe actual. At the present 
time tbe highest weU-anthenticated speed la that of 
homing pigeons, aoma of which have reached a speed of 
00 miles an lioor over comparattvtiy abort diataaeea. 

Rut bow cornea Ookmel R Mrinertahagen, a noted 
I mitbologlst In Great Britain, who baa recently pob- 
Itshed some data on this aabJect to tbe /Ms, which la 
tbe leading Rngllsh jowmi devoted to bird Ufit The 
colonel states that dnrini Ma anti aircraft dnttea la 
tbe course of tbe war, h^ trained fals men la IhgM- 
mental work Uy maklag tab# obaarvatlmis of iha 
flight birds Tbssa bg oaUected and Own cenfiiiaad 
their results by Instramgntel work h i m selt He teUa 
ns that the speed of Uids, as thua aecnratsly aaco*- 
talnod, Is far Imtow vriiat jit Is popnlaxly beUevtd tp ba. 
varying from 80 to 40 mllea for the amgller paaaersa to 
from 40 to so miles an hour In the case of wadera« 
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Those q^etds rsp r eean t steady flleht» butwhsn a 
te frightened by an «Mmy, or wbmi It la ponaclng qhpm 
its prey. It can accelerate greatiy foe a ltadtei>l tUda, 
Be eatimatea that for a ehoft distance tM «wltt can 
reach a Ntead of 100 miles an hour. 

The altplans^ therefore, has greatly intpaiaid the 
swiftness of tbs birds both In Its powtr «f aaatalnid 
speed and in its maxtemm apasd. Trom 100 to ISO 
miles an hour can be maintained by many 41 the ytan- 
dard machines, and wo know that last year tbe radhg 
speed was carried op to from 100 to llO mllea |ler 
hour 

Where tbe Urds still greatly sorpass tbs human 
flying machines la in tbe matter of taktag off gnd 
aUghting. The aeaMrdi, and all blrda In fiiot by 
changing tbe angle of Inridence of their wlnga, are aUe 
to reduce tbelr landing speed at a rate whlch*ths air- 
plane and the seaffiane cannot at present approadL 

laportmt Pktmt LigfabtiM 

I T is probably not known to many Inventors tbst 
the laws of mapy fmrelgn conntries requlrs a 
patent obtained In those countries to be worked 
there within a certain time limit which la detennlned 
by the statute It Is cnnaklered by many that tills re- 
quirement works a hardsUp to Ammrlcan Invantorar In 
that the Invmitor Is supposed to ostabllsh an In&uittry 
covering his Invention In that foreign country, whereas, 
as Is well kmrwD, no working time Is set for anybody 
obtaining a patent fa the United fltttea. 

Senator Stanley has introduced In tbe United States 
Senste a bill deelgnsd to remedy this dfacrimlnatkm 
It provldss that patents lasned to persons not dtlscns 
of tbe United States shall contain a proviso to the 
elTect that If such imtcnt is not worked or put In oper 
atlon so as to rsmilt In actual production of the article 
In reasonable quantities in tbe continental llmlta of 
the United States within the period of two years from 
the date of Issue, the United States reaervea the right 
to llcruae any person, or persons, for purpoaea of man 
ufactnre, use and sale In the United States, and It 
fixes the royalties, the manner of payment and the 
penalty for failure to pay 

It should be borne in roind that when foreign pateojbi 
are granted certain taxes have to be paid by the 
American Inventor annually, and that the patent la 
forfeited In case these taxes are not paid, and further- 
more, lu certain countries, as stated above, In case 
tbe patent has not been ^Vorked** In that country 
Germany Jn particular bas been very exacting In re- 
gard to tbe wnriting of tbe patent within tbe llmlta of 
tbe Empire It has now been found that th« KTupps, 
of Kssen, Germany, have recently filed a very large 
number of applications In this country, soom 218 In 
all, and It Is with a view of compelling the foreign 
Inventor to estabUah an Indnatry In tbla country that 
the leglslatloo In queetlon bae been propoaed. 

It baa been thh policy of the United Stotee to keep 
aloof from any such leglalatloo as that propoaed, or 
the paying of annual taxfi|, ^ coarse Uwr» is a great 
deal to be said on both sl&s of tbe Qocattan, and it is 
hardly likely that the bUl would have been bitrodooed 
Into tbe Senate were It not for the greet numh^ of 
applications which bavo been Introduced by the Kmppa. 
Pnrtbemiore, It le a grave qneetlan whether the pro- 
poeed bUl will acoomplivh the remit tor whldi it la 
deelgned. la the year 1909 a trutr was entered Into 
between tbe Oermia and the United Btntea Oovam- 
meote lu which It dM not become nanamary tor an 
American applicant to worit Ms teventiOB la Gtmtony 
or couioe, all the treaty obUgationa were laid aside by 
the war, but whm pease la once declared It la highly 
probable theft aU tfia fiwmer triMaa wttl be re- 
enacted or; at teaeC, «rm oeme again late operation. 
If a law ahoiild thm be pkaatoi iw«r whlrii bvr^ 
were impoeed vptm the G^ttoan nhliMt her# wMeb an 
Awmingn dttami ia not cocihpilied to mto^ la Oanam. 
it la 4 idy fair to aumma that a vetotoiioity luMaHoa 
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A raw IT iwHck-»ffikdlteC m rml auv iwtteh 
MMutanlnnlntiiT tbi (MtoMi «£ a lanaU ifaraotnn li a 
Heat that lua aocca a rtn l l y aooompUilMNl by a 
^iMpany. Munithctariat awltebiac UerioM Tta tiay 
awitcb ii latawM to tit Into fixture canogtoa and 
plataik u wait aa the hisea ot portabla taiuiM the dt- 
nwDitoitf at Whicti muit ha kapt amaU. 

Oil riiiaTatara far Pawar Tnaafanaanr^ lead- 
tag alactrto coittpany baa dar^oped an aU ouoeerrator 
Which altmtoatsif aiudglnff aa a rBaolt of axpoaiuro of 
bo^ dU to osyaeo. Only In raro Inatancec, eo It U 
datiaad by thy manufaatiiriiig company, can any mola- 
tnta ooodaaaatton take idaoa, and then It la abaolntely 
confined to the conaftr a tor wbero It J» trapped and 
may bd drawb off witbont lU comlnir In contact with 
the main body of the Inafilating oil, tberoby greatly 
redndna tba work of keoptag the oU up to proper 
dldeetrte Taliwa. 

PtacUSn Farai of Katata BUetroatattc VoltaMiar. 
paper read before the Inatltutlon of Ulcctrlcal Kn- 
gineora deacrlhea'a form of electroatatlc voltmeter for 
imdakto meaaarement. Tbo Inatmiueat follows the 
I general arrangement of the Kelvin type The chief 
modlflcattoni are (1) Very coodderable reduction In 
welghti pemlttlng (2) the uao of a Ufllar anqienBlon to 
ovmome the elfoet of elaatle fatigue / (8) a ntodlflca- 
tloo of the abape of tbe needle to produce a more aat- 
lafactpry **aeale law*' for both amall and large deflec- 
rlona, aitd (4) tbiB provlakm <ff varloua mechanical 
(letalla to fadUtate conatructlon and adjnatment 

Klaetite Pane for limoaalnaa A manufacturer of 
unall motora and fana baa recently developed a apeclal 
electric tan Intended for uae in the usual doeed car 
and In ambolancea. The main featoree <if tbe fan are 
given aa foUowa The battery wtrea are 0 luchca long, 
tbe bracket baa a double Joint with rigid act pina and 
aeveral point* of adjustment for tilting the fan to 
any angle; tbe fan la easily fastened to tbo colUng 
or any otbiw part of the tonnean , with a few feet of 
connecting cord and n control switch placed at a con 
renlent point In tiie line it la easily attacbed to tbe 
fftomge battery of tbe car, tbe current conaumptltm 
while running to IJb amperes. 

Power TnuMoatoaton at fififi^fifiO VolU la achodutod 

to beocune an accompllMied fact In tbe near future, ac- 
cording to Oenarol Slectrie Review Confidence In 
tbe a^lnment of thto transmission voltage has long 
been Inspired by tbe successful operation of ]50,00(>- 
Tolt Hnea, but tbe actual conatructlon of such an Instal- 
lation has been delayed by tbe diverting activities of 
war Under aneb a degree of pressure the concentra- 
tion of energy Is so grest that 100 horsepower could bo 
transmitted by tbe filament in an ordinary 40-watt In- 
candcoorat*Ump without beating thli minute conductor 
above Its normal operating tmuperature or diortenlng 
Its rated life 

Gtoctrificattoa of SwadMi*a BaUways.— The Rika- 
gramfCD Hallway lies wholly within the I*oUr Circle, 
thus necessitating special ai^ances t<» ooutemi with 
the snow Bxcept for tbe stations, the railway la 
slngto-llne tbrougbont, of standard gage, with a maxl- 
mnm grade of l/KX), and sharpest curve of 600 meters 
radius. Tbe whole line Is being electrified, according 
to The Tet^mUml Reviewt the power being sniiplled by 
water On tbe electrified line trains of 40 mineral- 
carrying cars and brake van are hanled by two liMuno- 
tives, which to an Increase of 40 per cent, with a speed 
increase of 00 per cent over tbe origlnHl steam traction. 
Poww Is generated as single phase current at 90,000 
volts, and stepped down in four substations to 16,000 
volts on tbe overhead condnetora, 

Atmo^berie EtocirtoHy for Powmr.— Mr Harmaim 
PlauooD, on tbe basis of recently coodneted experiments 
which were described In tiie SowTuno Aksucah 
Momtult some months agd, la of tbe <n[4nloa that an 
Inexpeiufiva and unlimited supply of riactrlcal energy 
may he Obtained from tbe ataioqphere. He has even 
puhliahed a book on the subject As antenna be nses 
a captive bgltoou having a metallic cover provided 
with a large numbgr of potated projections or spikes, 
and allows It to gacand to a heli^t of 1,000 or 1,600 
foet alMVf groQitd Positive Otectrlolty to fkm collected 
from tin air and transmitted to tbe ground 'through a 
wire rope fitted wltii sparking gap, wbidi in tom pro- 
dneea an etoetrte vibration in a drcnlt U Plaumm 
oWajaed with tme balloon at a belgfat of 1,000 feet a 
supply of l7Afi kUowatt boors, psr diem, and with two 
beUoons Old hilewatt bouta, Ha eaienlatits that a 
battery of 10 battoons should give an. annual suigOy of 
fiHMXIO hUowajtt hours, mte Idea of extraoting Heo- 
trleity ttom the air is not a new one, aHboogb nothing 
of apraotlcfilaatafehaabeMiieillsed todate. How* 

tnr, tosMtas fo be sasoag the tatoto poasiMIltian 
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SCXENimC AMERICAN 
Schnee 

Ei^MraMto Ib lUlx^-CaiMniito bu now been iw 
omiaed by Italy aa a Meai^ lanxaage lur tolcraphle 
purposes, and Is no longer considered as a cipher or 
'‘canventional** language. 

Again the Parle PUttanm Thiefa^PlaUnum vessels 
used for cbemlcsl analysis and other apparatUH, worth 
altogether gldjOOO, were stolen from the lalNiratory of 
tbe Prefecture of Police In I’arto reoeiiUy 

Sawkslaas Lendon.— For once London Is ‘'spotless 
town" for now for the first time in centuries IaiiuIimi 
can breotho and smell frcMli sir for tbe curse of soft 
<‘oal is removed by the coal strllcH 

FUea la New Yorlu— Owing to the fact that refuse 
muift now be covered and that few other places aiv left 
to brood, the common hotiHifiy is becoming rather In 
Irefiuent in the mure acttlod iiart uf New \ork but not 
in the outskirts. Uauy of the high clam npartraenU 
no longer provide fly screens. Asidialt, i^omrete, and 
the covered garbage pall have done wonders In mltl 
gating the evils of this pest 

Ice In the Fairways of Commerce.^ — ^Ever since the 
low of the "Titanic" the U R has worked steadily to 
eliminate one of the twin highwaymen of the aen — Ice 
Old shipmasters say Icebergs * carry no side lights,” but 
with tbe aid of the wlr^oss two of our cutters with 
headqnartors at Halifax patrol the lanes and keep 
a close watch for tbe cold and tieantlful bergs which 
have been found sixty miles below tbe niraal sono of 
travel. The other twin — t<m — cannot be waUbed and 
warded against 

Annual Tables of Csnatants and Numerical Data^ 
Tbe publication of tbe Annual Tablea of Oonstants and 
Numerical Data, Chemical, Physical and Technological, 
which was Interrupted during the war, has now been 
resnmsd by an International commlMlon acting under 
the antborlty of tbo International Union of Pure and 
Applied Chemistry Tbe volumes are quite expensive, 
a^ those Interested ahould address the American 
Commissioner, Pnff BL W, Washburn, University of 
lUtnols, Urfoana, lit 

Appreciation by Mmo. Cniie.r— “I feel that 1 have 
three countries—*^ land of my birth, tbo land of my 
adoption, and the Land of my new friends," Mme Curie, 
ctKllacoverer of radium, said on sailing In expressing 
her aiipreciatioQ of American hoiqdtaUty during her 
seven weeks* visit here "It is with much regret that 
I come to the last day of my visit In America," Mmc 
Curie saUL "There has been only one dlsaiipointmenU 
that has been my phyrital Inability to do all tbe 
things 1 would wish to do and hi meet all of tbe 
American iieople 1 much desln* to moi^t kly work 
with radium, and especially during the war, has so dam- 
aged my health as to make It imposaibla for me to see 
many of the laboratories and colleges in which I have 
a genuine Interest" 

A Oaaslc Hoaxer Pasaes Away* — Louis de Rouge- 
mont cormlnly gave AnanlSH, MuiKhauHcn, Dr Swift 
and SIndhad the sailor an awful run He Uah juat died 
in a Ixindon pauper Infirmary It to extraordinary that 
a man of sneh wonderful imagination should have died 
In poverty Even his real name wuh apiiroprlate for 
h!s wholly untnithfnl career for it wan Henry lAiuis 
(Irln Twenty-five or thirty yearn ago de Hongrmont 
astonished the world by a farlca of yarns about sav 
ages and cannibals which made Defoes masteipicco 
IcKik tame He claimed to havi married u cannibal 
wife niB writings were aneptitl for a time and he 
even addressed the British ANSoclntlon on the habits of 
the Australian almrlglnes, but at Inst he was unmnakrd 
by an English ucwstiaper and it whh iirovnl that he was 
working for a HwIm banker while he wos astonishing 
the natives as a cannibal klnj, 

Fulton’s PauoraM Passes Awsy^— A last memory 
of Bobert Fulton passss from Paris with the dnstnu- 
tlGo of the Caf4 Vernon. There was still above th<' 
door, In the large bronite letters of aaidber age, "Cato 
dos Pauoramos," and the pantiraQuis wore built In 1700 
by Kobert Fulton Rays Rtoddard Dewey In 7 he Jtftw- 
lUay Po«f "He bad a patent for them, covering the 
Improvemcmt which he had made In the original inven- 
tion This ho bad purchased from Uobort Barker of 
Edinburgh, who had the Idea and realised It roughly 
twrive years before. It was a triumph of Yankee In- 
gminlty and It ploaasd Napoleoo, whom It hriiied in 
polittciL FttltoVK had to go back to America after seven 
years of Paris to get hls stearoboat running, but his 
paDoramiui remained on the I'arts boulevards until 1881 
and the cafd for thg^r patrons until now There were 
two panoramas, one sfaeirlng a vtow of Paris from the 
roof of tbe TuUeries and the other represented the 
EvneoatiOD of Tonktt hy the French in ITW. Boticrt 
Fnlton cams to Paris to study art" 
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Aviation School for BoUvta.— There to a projpet 
on foot which hss the approval of tlic Bolivian Govern- 
ment for the fouudati<»n In that country of an aviation 
school for Uie puritose of dev< loping cr*mmerda] flying 
and Improving communication with adjoining countrieK. 
tiidudcd in tbe pt]uipment of tbe pnipooed hcIhioI will 
iHi hiiugars mecbanlos* shops, photographic workshops, 
and other supplies 

Paris to Warsaw. — Beginning April find an aerial 
]K>Ht was put Into operation between Paris and War 
saw The alrpluneM start every Tuesday ami Saturday 
at 8AM Ijctters, (smt uirds, periodicals, nowspoperH, 
eommerctnl papirK, wimpU^ of goods, ordinary and 
reglsti red, may la sent by this iN>st The olinrgc for 
letters fnim Wiirsau Is W marks to I'ragiic, Oil marks tt> 
Strashnrg, and PC marks to Paris for the flrwt 20 
grams. These letterH or tNircels are recehiNl at tbe 
main iKwt offlcn from 8 A M to 8 P M and on the day 
of deimrture at 6 A M 

Dirigible Frame Metal^It is stated that ocientlats 
in a PltUburgh stetd mill have ritscovered a formula, 
Kmg sought by BrhlNb and American naval authorities, 
which the GenuaiiH niHtI In the iwnstrnctlon of frame- 
works of Zeppelin dirigibles Hltlicrto nothing has 
been kiii>wn of the com]>o8lllon of tbe aluminum alloy 
used in the framework of Zeptiellns save that it was 
lighter than steel and of gri^at teuslle strength It 
was determined that tbe strength of the metal Uy In 
its treatment hy heat, and scores of attempts were 
made to determine the projier temperature The scion 
tista, however, have discovered something else essen 
tially American, which will go Into tbe new alloy 

Koago Airplane Service. — It Is reported that the 
dlreetora of the Fcnmilnlere Ihamond Mines Ciunpany 
have suggested the Inauguration of an sir service Iqr 
tieaplane, which wonid operate between tbe mines at 
DJedeo I*iuida, <»n the Kasai (a tributary of the Kongo) 
and KlncbasMa on the Kongo— from which latter point 
the railroad runs to Matadinokl, a steamer port on the 
lower Kongo The directors offer to defray the greater 
part of tht» Initial cost of the scheme In the meantime 
a survey of the nmte Is being undertaken Tbe dis- 
tance frem KluehosHA to the mines is approximately 
000 miles whkh conid be covered In two days, aa coo 
traatMl with over a month by the existing river 
transiHirt. 

The New Moraae-Sanlnler Monoplane. We loam 

from Flight that M Haulnler, tbe well-knowm French 
derigner, has Just compleu^ tbe designs for a targe 
cantilever uumnptane which Is to have seating accom 
mmlHtlon for 16 passengers, and will be driven by three 
TiOrralne-Dietrich engines, of which two will bo placed 
in tlie leading iwlgc of tbe wings, after the fashion of 
certain German planes, and the third in the nose of 
the fiiac'Inge The mouoiditiie wing will have a span 
of 88 feet 6 Inches, and tbe wing area uill lie 1,2S0 
square feet The weight empty has been estimated at 
0,490 imnnds and the weight ‘all on** at 19,400 pounds; 
It Is estimated that the machine will take off a 1th two 
engines, and at l.'kX) feet <m one engine 

Laying Mines by Means of Aircraft. — A new method 
of planting mine fields, tiiTolvlng tbe use of aircraft 
and a sis^clal type mine equlpp^ with a pnraebuto, 
ban Itcen the subjcid; of recent crperlmentH conducted 
by the Navy In ClicHaiieake Bay, acconllng to reports. 
TTie mine nsed Is the iuvmtiou of rharU^s l.ee, a me- 
chanlral engineer of Portsmouth, Va The miM*hanUm, 
acciirditig to Arrial Ipe Weekly, wmsists of the mine, 
anchor, cnblo aiul silk imracbute T^rge nuroliers of 
airplanes, ea<h cnrr 3 tng a supply of mines, can be sent 
over the area to be mined, and tbe devices drtipped at 
regular inurvals. The parachute cnaes the descent to 
tbe exact B))ot at looted, and the Instant the mine hits 
tbe water the parachute is detariiod and doata away 
to sink later 

Altitude Cockpita. — When conaJdering altitude 
flights for commercial purposes, writers often lay con- 
siderable HtresH on the dlfitcniltles to be met in design 
ing passenger eahlns. Oxygen tanks, air-tlglit walls 
and temperature and presHiim regnlators are stipulated 
among othern, states AvltUUm and Atrt*raff Jaufnat, 
and great difficulties are foreseen in devchtplng this 
e<iulpment Vane-driven air compressors, conltnues this 
antborlty, would probably obviate the use of oxygen 
tanks and a simple system of Intake, exhaust and re- 
lief valves might take care of ventilation in the pas- 
senger cabin, which would have to Ih^ couatrueted with 
perhaps greater euro to details than Is usual Exhaust 
gas beating, or electrical heating, comparatively easy to 
construct, would maintain a comfortable temperature 
in the cabin Taken altogether, we are told, the dlfll- 
cnlties to be met In providing for altitude flying atK 
pear to have been somewhat exaggerated. 



20 


SCIENtlFlC AMCRRUUf 







J • 


Mil BMvy wiMhlif puU that hava ovUM iMr \ 


MH m 4 IwT* 4 «mdM te itai taM MMa af ■atal JMiiftti 

S«m •! the mi« ball^ yraptitlM of tlw jBak aas 


0«ldB««» itaai jirta ta >■ HtmnuA to iW i 


A Giant Junk Yard 

A Plant that Bbindles Anjrthing firom Discarded Battleships and Abandoned Railroads to Old Tin Cans 

By William A McGsnj 


I N tbeae dajf of tre- 
memlotudy emndlng 



I memlotudy tapondlng 
Industry tho world's 
Krpstiwt enjclnecrs and 
sdontlats are encaged 
in a constant search for 
new sonrces of raw ma 
terlal, while thousauds 
of experts devote all 
their time to the devel- 
opment of economics* 
fiOoklnc ahead ten, 
twenty, fifty or a bon 
dn^l years, chemists 
end ceoludsta and the 
Mg men In a dosen other 
lines toll to produce suh- 
itltutes tor everything 
from fuel to imper Al 
ready the world Is nesr- 

Hgodpeds of milss of barbed wire that never saw Fraacb. It nay be sold to fam 

«^Vbur»»jSw O'*"* •» 

even the more far-sighted men of science and Indnstry motives new rl|hssws and rasor blades, that win give 


have expressed no fear of a metal shortage 
On the surface this may apiH»ur to be a blonder 


first class service and ^'last a lifetime’' 

In H way the romance of metal is perhaps the near- 


Man's uses for all tlie metals Increase every day In est approach man achieves to the efficiency of nature 


number and extent It Is prolrahle that the great bulk 
of all new pateuts c>all for tho use of Iron, copper, 
brass, tin or wmie other metal In steel alone the 
production Is so huge and the growth of the Industry 
baa been so tremonduus that even lu the face of de- 
posits that seem Inexhatutible oue would expect the 
question, "What shall we do when the supply of raw 
material Is gouef* 

Ihe atkswer in to be fonnd lu any motal-junk yard 
It throws H new light on the value to dvlllsatlon and 
pmgress of these products of the earth For metal 

alone of all tho raw mn- 

terlals wrested by man 
from the earth for use 
In building his dUes, 

transporting bis nim- 
merce and fiirnlablng 
hla pleasure and enter- 
tainment never really 
wears out Machines 
hn*Hk down or are su 
peratsled by better ones, 
bridges collapse, ships 
Ikeeome too old for serv- 
ice and hollers burst 
or become u a a ii f e. 
but modem metaUur- ' 

gists — and countless 
tbousanda of workers 
ntcciied In the andrat 
lore and tradltlou of the 
Iron woricer bnt abso- i 
lutely devoid of any ad- 
entlAc knowledge— can j 

lake the rusted, bab { 

tered remains and tnm | 

out new latbm and loco* 


on a large scale The earth produces food and then 
utiUiea the waste to enrich the soil for further food 
production It Is a chemist that never sleeps. Man 
Imitates this cycle in salvaging textHes. paper and 
other materials for reuse In some other form, but 
nowhere !s his percentage of success as great as In 
metal 

No one who has not Inspected a great metal-salvag- 
ing plant can realise the extant of bis su cce ss, or 
graafk Its future possibilities OffldaU of the P^a* 
delpbia company whose forty acre riverside plant la 



tem tbs vsQiftff kQI fattMcsa gvattlM 


aald to ba fba IgfffOit In 
thla eoantry, adadt thtt 
the bnsliisas la really In 
itt Infancy Wltii a half 
ceatory ^axporlanoa la 
handling avery t h ing 
from aerap fitum Un-can 
faeterlea to wonmot 
battlesUpo, tfata fim la 
atiU developing n«w 
aeana of nUUatng metal 
acrap that In former 
yeara went on the damp 
heap as^alnelsee. 

The plant la locntad 
on the banka of the Dal* 
aware Biver and le the 
largeat of a half doaan 
yarda maintained by 
this company. Half of 

aM it Mair g, to tfe, 00te»lwM# 

kind of matal iunk, 

several hundred thonoand tona mm are«tled op to 
the plere in the shape of mooltore, torpedo boata, worn- 
out ocean Unera and other dlecnrded vaeaeii. Jnst tn- 
sJOe the main entrance gate U a small moontnln of 
shiny, curled scrap whldi offbrs one of the best ob- 
ject l eaa ons of pr ograea in Uis tMd of salvage. 

This stuff comes from the can factorlea and other 
tin plants. It represents waste In the manuThotare of 
everything from tho llghteat Utchen ware to the 
beavieet galvanised utenslla. For yeara tons of It were 
thrown away Because of its extreme il|»t sralght 
scrap curls In all dlrecUonai with tha leault that It 
takes up a groat d«ial of qmce. It was so btalky and 
so difficiilt to handle that It was nof worth while tor 
industry to attmnpt to save It Bvan when Uie de- 
mand foe nnhri^ed prod^ 
ueta ran fjur ahefid of 
tii 0 aopply of raw ma- 
te^ fm tho orlglaal 
itf n wna — the lUM — 
aumufkidarere cotfd aot 
mid a method nUtta- 

ingtbtaecFi^ tbilndk 

may be Indicated hr fhe 
fact that ten ttuaiMB 
. m $0 ofdthkl^ ffoht 
car. . 

▲ feer imgd lUa 
Imk d on egrtt- made la- 

(fctn ’MM 

Itaato IlMlM ^ 
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4k 4MlwjN«i mUb* for ittM 

arsss.Tifi=a. 

m *i» nrtkMv 

PtNtldtr, btaWf iMMer, 
Rod •trRBgth AM tbt dMind 
p roptftteA diaHng la tte 
Mtoetlon of dayo for the 
dui iBdmtry* Tbo dro 

fltarialuuvi of Hm AbotIcaii 
bond dayt a* oontmtod 
irltb Um laqKtftAd imtnet It 
a dtipAracBiiMnt lA fovor of 
ttw lAttor TbA Mrtreme 
funtaoa abrlnkAg^ Aoir«Ttr. 
A^oodliiif to tfortnuaoAt 
•ctontlAttf can ba oy a reomo 
bj thi Ineorporatlott of a 
Rpriakling of dUeeoiu day 



noekof 


I froM AMortcan cUyi, btlAS freed from 
Its coat of alAf 


Spedal type of mold for the 
caatlni of fUaa pota 


nr aand, by IncroatUiy the 

content of irof or by aUlnt, and by the nee of higher 
llo^arcb fnmaooA. Bnioaona dafA perhapa the moet 
foatlble lemedyi art plontifal in New Joioey, and aand- 
wlcbed aaMOf the flre-cUy depoalta of Ifiaaonri, Ken 
tncfcy, Tennetaee, OblOf and FennaylTaola 
That the poroalty of the pot body be as km as 
patfdble when tbe glam diarge la introdnoed, is a 
IMerMiolalte in glaaa making Seemingly, this Is oon- 
tradlctory to the reanlmnent that tbe Are abrlnkage 
be Uiw , wberenpon, the Bnreao (A Standarda anggetts 
a compromlae by tialiig with the aUlceoiu day a ma- 
terial baming denat at tbe ftmtace temperatnre ae^ 
man clay haa a poroalty of 16P per cent at ifSOO 
degrees Centigrade whereaa a Iflaacmrl prodnet abow^i 
only aoe per cent A happy medium la poaalMe Tlw 
Arkanaaa cUy» having a poroalty of 25.6 per cent at 
the above-mentioned temperature, reqnirca a larger 
rolnme of donse-bnraing clay to attain the preacrlbed 
degree of compaetDeea. Bxtreme caution In drying 
gtam pota mnd tank Moefca la eaaMtIal , otherwiae ir- 
regularlttoa will be evident when the pot haa been 
idaced In the meltljig furnace 
American daya restot the corrosion of glass more 
satlafactorUy than tbe Imported product By way of 
disparagement, while the German ^ay la roittertant to 
oorroalon anflldaatly to meet the raqulrementa for 


glaaaea cl the auda-llme type, U does not compare fa- 
vorably in contact with flint glass. The rigidity of 
aOlceona clay at furnace temperatures — its capacity f(»r 
resisting pressure without deformatlou — Is another 
feather in Its cap On the other hand, It has a ten- 
dmicy of being f^ite when being manipulated In the 
furnace a weakness which expriHtseH itself by an Imil 
nation to spall uuiler auddeii temiicratare changes 
liooklng to the dcvdoiimetit of American btmd clays, 
a ceramic chemist of tlm Bureau of Htaiidards recom 
mends the abandonment of the lait arch couKtructlon hi 
vogue and suhsUtntlug therefor either the down-draft 
or the op-draft firing comnum to clay Indnstrles kn*r 
eraMy, the firing should be done from two sides, over 
bsg wslls, copying the arraiigomeiit of the rectangular 
down-draft kiln employed in brick Imnilng A per 
forated kiln bottom penults tbe guidance of heat and 
fiamea at will, a condition Insuring tbe burning of the 
bottom of tbe pota which are placed on bloiks KIther 
tbe dciwn-<lraft or np-draft tiring, provided ample 
space is available, retidera It fmsllile to prebeet tbe 
pots to a higher tempomture, possibly, 1,200 to 1,200 
degrees Centigrade Thereby, a niaxlmnm degree of 
fire shrinkage will be accottHillahed here Instead of 
deferring the proceaa until the material reaches the 
fflriting famai*e Much an attainment In dcalrable 


A Radio Uak in Onr 
Takphone 8ynten| 

Rf Ftikk B. HkWk 

C OKPUDTlNa the tatret 
link In the chain of de- 
vices for commercial com- 
munication, tbe first radio 
triephone to Iw iqicned to the 
public baa been eatalHIsbcd 
between Catalina laland, 
California, and the malnlaml 
by tbo Pacific Telephone and 
Telegraph Company The 
system not only establishes 
tcloidionic communication 
between tbe Island and 
mainland but it can be 
plugged into the regulHr td 
ephooe service snd connected 
to any subMrltier's pfaoue 
without additions or rhanges 
tu the regular bouse instm- 
meut In fact, since the es- 
tablishment of tbe service, a 
heavy concessionaire on tbe 
Island, William Wrigley, 
Jr, has betvi holding daily 
conversations from hts real 
dcnce In Ohicugo with his 
managers oufataltna Island 
The mei ban Ism of the 
commercial radio teleiibnne 
Is anything but bulky 
Walking around the Island 
from the little town of Ava- 
lon, one comes eventually 
Into a little cove, free from e\erythlug In the way 
of civUlsutlon that would tend to Interrupt the wavea 
of the wireless. There art two little white houses, 
about teu feet square, and tw o high aerials. That la all 
In one of the little hIhiIm Ih tlie met ban 1 ton fur sending 
messages, <»r tniuHmltter In tbe tdher Is the rerelvlug 
liiHtnuncnt, which looks mneh like an ordinary trie- 
phone exchange desk A generator for charging the 
storage liatterles uschI In the system, completes the Hat 
of Instruments 

Tile land end of the system la located at Long Beac*h, 
a small city on tbe soiubern Callfonita csiast Hero the 
c'cmnecthwiN are made with the regular service, ovir 
wire's Ihc charge for a wireless message Is no greater 
than for an ordinary luiig-dlstanci call — 441 cents for 
three minutes 'I he distance fnim Catalina to the 
mainland Is 20 miles 

That Uie Hystein Is sufcessful there la not the slight 
est doubt One ciin hear as clearly as over tbe com- 
mon Oiie of phone and cnlls arc made with equal 
promptnc'SH One man constitutes the entire working 
force of the Island station When tbe writer called the 
one-man force was imt Hwimmiiig — calls wen* being 
iiuuie e\ory few minutes hnt the mechanism was taking 
complete care of them all by itself and theit^ waa 
nothing for tbe crew to do 
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Hydraulic Power Under a Mile-High Head 

Some Interesting Details of a Remarkable Pelton 'Wheel Installation in Switserland 


AT A dlRtance of a few kllometeni from Martlffuj, la 
/a the nboDe Valler. at rnllj, Hwltaerlflud, will bo 
fcmnd a bydroeleetrlc Installatlim wlUch has Ita own 
clalm» to distinction A i)»wer bouse nestles among 
the trees of the valley, and above it, 7.0(IU feet above 
aga level and betmoen S,000 and 0,000 feet above the 
power bouae. Is an Alpine lake, tho waters of which, 
coujiled with the dlfferoDce of over one mile In eleva 
tton, furnish the siHinie of power for the generatliur 
station* The water Is pitted from the lake to the power 
bouse In a line whose location Is Indicated by the dot- 
ted line In one of our illnstratlons The pipellue Is 
2.8n miles in length and Is connected with a tnnnel 
1,010 yards In length, which Is partly under pressure. 
The not working head is 5,412 feet, which, so fur as 
w« know, entitles the Fully plant to first place lu 
respect to operating bead among the power plants of 
the worhJ 

At tho generating station, the water is led to four 
large l*elton wheels 12 feet In diameter, built of forged 
steel, each of whldi carries 54 backets on Its periphery 
The mctbiNl of fixing the buckets Is that of Messrs. 
Pickard Pictet, of Geneva, wtai built the u heels and 
who are resiKmHlblc for tho hyilraullc part of the 
plant It will be mdlcod from one of our Ulustrntlons 
that the buckets. A, are mounted In a 
mortised gp<M)ve, H In the periphery, D, 
and that they are held by kejs, C, which 
aro driven between them Raoh of these 
wheels develoiM horsepower when 

running at 500 revolntions i>or minute^ 
and each has a single Jet, which strikes 
the wheel bortsontally at Uh lowest point 

The wheel Is fixed on the turbine shaft 
by means of a cone keyed to the abaft 
which is motmted on two self 1nbrh*alcd 
boarlngs carried on a frame that is incor- 
poratefl with the lied plate This frame 
alao carries the wheel case, the governor 
and the Jet pipe Within the castlron bed 
plate there ia formed below tbe wheel a 
rectangular funnel, wlileh leads the dls> 
charge water from the turbine to a boii- 
■outal steel pipe. 4 feet ft Inches In dlam 
eter and 33 feet In length Tlie velocity 
<»f the escaping water Is nearly 000 feet 
per second, and at the outlet a Imflie plate 
serves to mslntuln a certain depth of 
water whUh forms a deadening pool to 
break the velocity of the Jot when it is 
diverted lieneath the wheel at the tine 
of sadden removal of tbe load. The water 
is led to eaih turbine by a 10-inch cast 
steel pipe provided with a manually-opei^ 
ated equilibrium valve Tbe jet pipe has 
a nossle of tempered steel, and the water 
discharged is regulated by a steel needle 
which moves in the axis of tbe Jet pipe. 

A cast stool defieotor, placed between the 
nossle and tbe bucket wheel. Is raised or 
lowered by tbe action of a governor, and 
when It is lowered It caosea a dedectlMi 
of tbe Jet water from the buckets. 

The teste of tbe InstsUatlon show that 
It hnn a maximum officleticy of 82.8 per 


cent It is au Interesting fact that the power absorbed 
by tbe wheel (whose periphery runs at over 200 miles 
per hour) to overcome air frlctloa alone was nearly 
150 horsepower, or 6 per osnt of the normal power It 
Is noteworthy alao that when a load of 8,^ horse- 
power was suddenly thrown off the turbine, the increase 
In speed was only per cent For the photographs 
of this plant and the details regarding its construction, 
we aro Indebted to ISngineerinff and tbe Hydrotiectric 
Department of Vlcketti, IJmitcd 

Air Tight Storage and Dry Heat, New Pest 
Controls 

T IIE ridding of grain of inRcct peats, through a sim- 
ple process of hermettcal sealing, anti the control 
of seed borne diseases of various grains through appU- 
catton dry beat, are two fields of InveaOgatlon la 
which agricultural workers have recently made prog- 
ress 

In Kaglaud, the Grain Pests Committee of the Itoyal 
Society has pabtlshed experimental evidence of a vewy 
favorable nature, drawing tbe conclusion that air tight 
storage la probably tbe best method of preserving grain 
and cereal protluete from Insects or mites. Tbe pro- 
cedure followed in experiments was to take a sample 


of infested grain, hermetically aeal It, and thnmgh a 
variety of tests Incorpontlng different tampefatnres, 
different pests, different lengths of treatment, and small 
and large air-spaces, arrive at a conelusloa respecting 
both the UmltationB and tbe posslblllttee of the 
method 

Wheat badly infested with mltea was freed by aeal- 
Ing for 24 hours at 75 degrees to 80 degrees F Sealing 
for 7 clays at 84 degrees to 87 degr^ F cleared 
infestation flour heavily infoNted with larrm of B. 
kubnlelta Wheat infested with larvm and eggs of 
Calandra orysae was cleared at 75 degrees to 80 de- 
grees F In 28 days, with larvm and eggs of C granarla 
at the same tonperature and period, with lame and 
pnpm of C orysae at 88 degrees In 25 days. Air-ti|^t 
storage of Indian wheat for 28 days at 88 degress F 
deared the sample of Rhlaopertha domlnlca. This 
sample was afterward kept in room temperature for 
Dine weeka, but remained insect free 
RtlU other experiments were made with favorable 
results. It had been urged against this process that it 
might he accomiMuiled by the process known as ''beat- 
ing " In order to have a conclusive test on this poln^ 
the grain used, sealed in thermos flasks, purposely con- 
taiued excessive moisture. Not only did no '^heathig'* 
result, but the method was also found to 
prevent the growth of molds. Owing to 
the exaggerated moisture tbe wheat be- 
came acid, but tbe authorities state thm 
Is no reason for thinking this would occur 
in normally dry grain 
The control of seedliome diseases In 
grain Is reiwrted on In an ofllcUl Ameri 
can pubUcatiou This is a subject nator 
ally of most Interest to farmers and seed 
dealers. The experiments with dry heat 
were rendered particularly Importaoc be- 
cause of certain seed borne diaeases which 
do not ytelU to the ordinary chemical and 
hot water treatments. 

These diseases include bacterial Might 
of barley, bacterial blight of oata, wheat 
scab, spot-blotcfa of barley, net-blotch and 
stripe disease of barley, and ReUnlntbo* 
sporium blotch of oats. It was found that 
bacterial blight of barley ami bactnrial 
blight of oats can both be eUnUnated by 
exposing tbe infected seed to dry heat at 
teaperatnres which leave the seed stUl 
viable. 

A number of seed-borne fongoaa dis- 
eases, jUpdoding wheat scab, primary In- 
CseOana only, and mmt-blotcli of barlsy, 
ate practtoally eliminated by ttm dry beat 
treatBNDt as used. Steiped disease off 
bartey, loosa amut of barlsy and amats 
of oab^ iura markedly reduced by dry heat 
wtthoot intttcCliiir auterifl Injury to 
mtnatioii. 

Bxperisseata appear to ladloeto Chat 
bartay, wheat, rye and pato mpaotony 
when of good anaUtr and wall4rM|, am 
aUe to withstand lonMastafaisd 
to dry bsat at rstottveiy ht|to tsaqwm- 
tuies. 
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T O kid« tbt nmlgitar >P- 
pMnuet of 0 traUdliis 
uiuMr coofttroetton a Loa 
Aacelaa arcutteot do?Uml 
tb« ttnlqna Ul»a ^ bntUUiMr 
aa orniAMiital ftaco axmiMl 
the Mtiro atrttctm tbafc waa 
«fltM7 oat of tbo ordinary 
Tho oatUne ^ tba fanoe In 
plaoH waa fEtOlt fo raaem- 
ble tbo roofi of Oallfomla 
trau^owa and the painter 
completed the tnmffeiow 
wttb bta bniah, worklnf In 
the wllldow^ ptUare, Tiaee 
end traaa and peopla In the 
wlndowe. Parte of the 
fenee were alio need for ad 
nurtlstng, with a lot of 
clever art work, the whole 
acbeme being to make a 
beauty apot out of what 


otherwlee would have been 
a netghliorbood eyeeore 


The Shock Loader 

A * IfKOHANICAL ahock 
. loader whldi can be 
driven down a row of com 
or amall grain ahocka, pl^ 
up the bandlpa and elevate 
them Into a rack driven 
alongiide, la ahown In the 
Hecompauying lUnatratlon 
It la uaed to a conaiderable 
extent In the apring wheat 
country of the Dakotaa and 
Canada where It aavea a 
great deal of labor In 
threahlng The principle of 
tbe maefaine la aimUar to 
that of the hay loader, ex 
cept that the bundlea or 
ahocfci aro picked up at the 
front tnitead of at the rear 


A New TradC'Layfns 
Device 

O UR cover thla week 
abowa a Qiedal ma 
(bine for laying and lifting 
track, recently perfected It 
oonalita of a itmctural iteel 
frame for idadng cm a atan 
dard flat or logging car Thia 
frame carries on an upper 
deck a two-dnun engine to 
operate a load line and a 
“tralBc” line Two cam 


hooked np with a locwmotivo, 
the machine car ahead and 
the tie oar next to the looo- 
motive, oompriae tho equlp- 
moie ready for work The 
trolley track la conatmeted 
of two channela riveted to 
form a atrong girder with 
tbe flangva forming a track 
for the trblley carriage to 
traverte. The trolley track 
la oenatructed In three aee- 
tlona and la attached under 


the upper deck ao aa to pro- 
vide clear paaaage for the 
carriage tbrontfiont Iti 
lei«th. 


The machine la built for 


Uftlng a maximum load of 
4,000 pounda at olther ex- 
treme end of tho boom and 
few eanytng the load either 


way tbe fun leupth of tbe 
boom. The normal holatkig 
■peed of the load la 100 faet 
pe- minute, and ttie normal 
ipeed of the eerrlage triT- 
ereing the boom i« about 200 
fhet per mlantUi ^ ca- 


parity of tbe euripmeut for 

the load of ran* and tloi do> 
peDdavpentbemtvylfeCea- 
paelty of the <m nead mild 
ijfw. the inflioad tM|c, 
Thare u ahu^ epaee tbw 



The "bungalows** and the advertiaing aln are alike parte of the wooden camouflage of a big 

Milolng operation 



Saving labor at threshing time with the shock loader Machines of thla kind are used to a considerable 
extent in the ainfng wheat country of the Dakotaa and Canada 



How two contlnenUl ahop-keopera have made tbe moat of their InabUity to get plate glass 

for thoir froot wlndowa 



Sfoodfaiff up the hua t neae of tamo roplacemont 


machine fer carrylQg noo 
■ixty-pound rails, still leav- 
ing auflictent room to pan a 
bundle of 10 tlea through tbe 
machine In practical uae 
on average load with ordi- 
nary ecpiipueut la sulllcient 
mlU and tlm to lay a quar- 
ter mile of track 
Tbe machine Is also used 
in placing bridge structnim 
The iKxna rcmches out far 
enough to place sills, crape nr 
CMmiptete l^t if tho bridge 
is conatnif^l thst way The 
tlmbera or BtrluRers are 
liicked up with tbe machine 
from ttw Hide of the right 
of way, carried on tho rail 
I ar or tbe tie c-ar t<i the 
bridge and lowered to the 
exiMt spot desired 

"Enatx” Window 
Dressing 

W I NDOW drosMlng It 
might appear,* la depen- 
dent onlirely for Its effects 
iiIMin the iireHenc*e of a reel 
window, a sheet of plate 
glass tllUng tbe entire space 
between the door and the 
(?omer of the building In 
l>arttt of V uroi>e, however, 
plate glass baa been de- 
stru>od on a much larger 
scale than that on which It 
has been replaced Tbe in- 
genious s(«ker after show 
cfTects is rhen obliged to 
turn his Imagination Into 
new directions, and evolve 
a disiday which shall not 
< all for the full window 
We Illustrate the manner In 
which two continental shops 
have Kolvetl the proltlem. 
(ine of them has replaced 
the single sheet of the un- 
obtainable plate glass by a 
mimlier of imnes of ordinary 
window glnsH, and has sue 
c-oeiled hi deMlgidng the 
frames of tbe latter In such 
H way ns n<*tuully to attract, 
rather than to otrend, the 
e>e On nnd Miind these 
panes wc see the customary 
signs nnd display of wares. 
Another has taken the buU 
more Isildly bv the boms 
and Hulmtltuted a large or- 
iiMinetital sign for the win- 
dow, leaving only a few 
IMiuea of glasrat the tc^ for 
Illumination 

Totds for Pence Mnken 

T WO handy devices to be 
used In fenc*e making and 
tearing down an^ shown in 
tlie accompanying photo- 
graphs Tbe one la an at- 
tachment to tbe milk cart 
for unrolling wire from 
spools and tbe other a device 
for pulling posts. In the 
former a steel rod is placed 
through two wcMden up- 
rights and supports the wire 
spool Any farmer ccmld 
easily make a cart for this 
pnrpcMte If ho did not have 
one already In use Tbe 
post puller U simply a long 
lever mounted on two wheels 
near one end with a hook at 
tnched which la fastened to 
a chain wrapped around tbe 
Imae of the posta Tbe 
wheels ac*t as the fnlcnim of 
the lever an<l should be 
heavy enough to Bui>port a 
rather severe weight, for a 
treraendoua leverage is se- 
cured 
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Science Owning Into Its Own 

The National Research Council and Other Reteardi Organiiadona and Some of llwir Adueveinailte 


T HMtTT mlMloii dullarR as ncarlv an can bp aacer- 
tatuni will Ih« txiHiidiHl In adpntllU. rwearcta tor 
tht further (lc\elupui4nt of aK^bultaiv, ettjfliieprlnK and 
tlip luduKirlHl urtH In the t lilted Htatea tbla year Of 
this luveatnieiit lu braliiM ou4‘-lblrtl wrlU lie coutrlbnted 
lt\ ihn National and State Ooveniineuta, the other two- 
tlilrda hy private (uterprlso 
VMille mleiitlfif nwarcb was l>oinin aome yearn ajco 
no lean an aiithorlt) than Or J 1( AiiKell, who waa 
(hiilrman of the National llemsireh Coundl and who 
iti now preaident of 'I nle Uni^traltv 1h reaitouslhle for 
th« nHHortlnn, mntlc two yean bro that ^research In 
intliiHtry Ih OHtonlahlincly Imikward (In America) na 
isiiniaired with (hrmany and evin with England " 

It IH one of the Inaitea of fate that a nation ao little 
imllmHl to war. ao given to Induatrial Helf-complaceuey, 
as the tTnltofl Statea nhould owe no mnrh to war aa a 
Htlniulant to the sclentiflc development uiion which in 
diiHtrlal progreNH is hnllt Tet htstorj ree<irds that 
1 liieoln re«)neBte<1 tlie creation of the Nalhmal Acad* 
emy <if Aihnces to lielp solve proldems vitally affecting 
the ctmduet of the civil war and that imire than half 
a century later Wilson asked that the organisation 
founded on Ktucoln'a initiative ahonlU be expanded into 
the Nathiual Ucsearth Connell to assist in mastering 
the technical dimcnltles enconiitereil in the conduct of 
the greatest of all struggles. It is dlrodly due to the 
efforts of this National Kestvirefa Council that the 
activities of scattered research agencies have been oo- 
ordliiatPd and given fresh impetus pursuant to former 
l^hHlrman Angell s itoslUon that * It la essential that we 
tHrtteeWe of research hh the organised techuhiue of 
science Itself, working for Its own pr4»itagatlon ' 
Now that this great organtaatlon. cm 
bracing some forty selentlflc societies 
with memliersliUM running Into the thou* 
sands, la becoming more fully readjusted 
to peace conditions It promises to exert a 
more potent influence on Industrial prog 
rcas than it did on the cNinduiC of the 
war and that Is saying much Science 
is Indeed, coming into its own 
Tho National Hesearch Council may, 
lierbaiia, aptly be ehtiraeterlxed as the 
General Staff In command of the Nation's 
liidiistrlnl army in Us odvam*c into the 
irnkiM>wii Cniittiiiilng the military 
Mimlle then are several humired divisions, 
luuh consisting of a reseaivh Inlmratory 
malntalmMl h> some industrial coriiora 
tlon with a staff mugliig fniiii a score to 
some huiidreilH of Unhuologlsts In i barge 
of a director of rtHteanh and eaih de^ 
voted to the particular lines of investlga 
lion and d* \cIopnieiit lu whUh its employer is 
lutenmted Htriiiige us It may aeom not even 
the National lUwan.h Council has been able to 
make an at*! urate ami complete census of the research 
lahnratorteM and foret»s in Am« rli a , hat It has lH?cn able 
to lilt approximately three hundn-d auc*b Iat>ora 
torles. 

An indication of thi» Imisirtance attached to this new 
research organ fxa I Ion is to l>e found In the fact that the 
ramtirle I-oiiudatlmi has made a grant of $5,000,000 
for a building and an ejulowment for the National 
lleseanh Coumll I he iierraanent home of the council 
la to l>e in Washington Further recognltlim has lieen 
given by the Rockefeller Foundation which has made 
a grant of $.500, (MHl to bo expeiidetl within five years to 
promote fundamtmtol research in physics and chem 
Istry at etlucatlonal institutions in the United States 
and to found flft<*en or twenty research fellowships. 

As a final linpriHslvo recvignition of the important 
part science Is to play henceforth In shaping the deo- 
tiuios of the Notion the Oovarnmout designated Dr 
C S Howe of the Case School of Ap^led Science as 
Scientific Attsihe to the American Embassy at Paris— 
the first Hctentiflc nttaihe, by the way. In the Ameri 
can Diplomatic Service 

Thu activities of the Natloual Researob Oonndl will 
tie as broad as thu ueedN of man For example, It has 
nnder couslderatton a nation-wide Investigation of m- 
forestitlon, suth as ho single agency could handle No 
comment Is needed to demonstrate the urgent call for 
such an investlgatlfm and for the prompt application of 
all the knowledge that may be acquired, for It is no- 
torious that unless present practises are quickly curbed 
our forests will be utterly destroyed 


By Cluurlea Frederit^ Carter 

Another wide problem colling fdr study on a moot 
extenrive scale U the adaptation of ooll fertlllaws to 
different reglonik Because newly cultivated flelda in 
many parts of the country were almoat unboUerably 
fertile farmers have too gsnerally proceeded on the 
theory that the riches which Nature bad been atorlng 
lu the ooll fur ages never could be exhausted Now 
the truth Is all too plainly evident that If the ooun try la 
to be fed science must be applied to agriculture. 

Research in industrial arts la oeparated Into s ere n 
dIvteloDs representing sefenee ami te<^nology It should 
Im. undtTstood that the National Research Coundl does 
not itm*lf undertake oil the unmlierleM Inveotlgatkms 
that arc needed Rather It undertakes to coordinate 
the w<irk of others, to disseminate available informa 
tlon , to act as a sort of deorlng bouse through which 
Investigators widely separated and unknown to each 
other con lie of mutual aaslstance It has often hap- 
pened that men have worked weary months, perhaps 
with Indifferent succoso, on an Investigation that hod 
already been tbnrouiddy carried out by others, because 
the results uC such w<wk were not available in the li- 
braries within their reach Tho Division of Rcaeardi 
Information, therefore, will by no means be the least 
important bureau of the National Research Connell 

The greater part of sctentlflc research in Industrial 
arts will continue to be carried out by private bureaus. 
Perhaps the largest, most highly devdoped and beat 
known of these privata research laboratories is that 
of the Genemi Hicetrie Company at Schenectady, N T , 
occupying a seven story building with 00,500 square 
feet of floor iqiacv This building was erected for pur- 
lioites of n^iearth and so In unusual in equipment 


Siiecial pl|ie galleries accomniodHte pipes for hot and 
wid water, dlatllUHl water and Just plain water There 
are pipes ftir compressed air, for vacuum, for wires for 
varifius kinds of electric currents. There in a liquid sir 
plant with a caiwclty of five gallons a day and there 
are electric furnaces capable of producing extremely 
high temperatures 

The lUff consists of Dr Willis R. Whitney, who has 
lieen director of the lalioratory slnco 1004, and who 
as a member of the XT 8. Naval Oousultlng Board and 
of the National Research Connell during the war, ren- 
dered dldlngnlshed senrloos to his country, 2 snlst 
ant directors, 50 chemists, 12 physicists, 18 engineera, 
no research sssIstantB, and mschlnUto, gUso-blowerOi 
electricians and clerka to the total of 2ZR. 

Research here covsni a wide range, Including ctoctoo- 
chemistry. i»byHlo-chemlstry, metalturgy, olaetrle In- 
sulutton, electric fumaco products, lamps, and alloys, 
rectifiers, best Insnlatlon, fumscs products, wirsless 
telegraphy and many other things. Things that seem 
queer to the layman arp done In this Ug laboratory 
For Instance there Is a **biig farm^ wbsre a oneal 
beetle which Is becoming unploasantly frequent In dour, 
oatmesl, and many otimr food products Is bred by ttKm^ 
mods for experimental purposea. The Invesrigators 
were seeking a way to kUi the ana before they oooM 
be hatched, with a view to pre ventlnf the waate of the 
flour or other food products, Xt was found that X- 
rays vrers effsctlva. 

Many proMems la puru sefewss art studied, soeh, ior 
examide, as the stmetare of the atom The General 
Electric Ooaqtany baa no Idea what It would do with 
the Information If it hod It Indeed It is no unusual 
thing for a member of tho odentific staff to purau# a 


line of study for Mouiths wlfbodt aoy Mot of t^sre 
he is golag or what U wUl do whad ho gets tharoi 
IlUa la in Hna wli;h the settM poUcr ^ the o4Ut|lwi 
for txparienos hat taagbt that a given Ibveatnant fo 
brains wlU ytald dlvideoda aa snraly as an hmsousmt 
In a gUt^edged secuHtj It Is geesiM as aa unlom at 
Mmectady that then la no oelcotUo InviOtigathst 
bowover reomte from Induotry, whteh may not poagttfty 
lead to indttStrlaUy naeful developments. 

*Tt is raTe^** says Dr Stelnneta, *tbat sooner or lalsr 
some Industrially valnaUo results do not fsffow. no 
matter how abetmae or resaote from apparent uttHty 
a sclentiilc Invootlgatlon may anwar" 

For example, no Immediate or direct benefit to the 
General Electric Company could be fbteem when the 
consulting englne«ing laboratory nndertocrii an Ch- 
orale research on the riectrostatic eorona and didectric 
pbenomona In general. The investigation wag assumed 
to be Jnstlflod on the ground that grsatev knowMgs of 
these phenomans mii^t extend the econaale limits ot 
long distance power tranomlsalon and thus Incrsaab^the 
market for ttiuimisslon appUanoea, But bafoya ths 
roocarc h was completed It led to the rodeolgn of prao- 
tlcally aU high voltage transmlaslon apparatus and 
thoa amidy Justified the undertaking. 

The Weetlnghouse fiOectric and Uanafacturlng Com- 
pany maintains a reosarch staff which ranks anmog tho 
half doocn foremoot The dlrtctor, O BL flktnner, and 
staff of 182 enginem, cbemlsta, physldsts and asslat- 
ants have five laboratories at their disposal, todudlng 
a reosarch buUdlng, in wblch Inveotigatlofts an oun- 
docted on lamps. Incandescent sottda, luminous gases, 
magnetic matorlals, photomlcrograidiy, metoRuncr and 
photometry, conductivity of metals, linear 
temperature coeffideuts and olactrical in- 
BuUtion. 

The laboratories of the Weotam SRee- 
trie Oompony ore fuacttonalty a part of 
the engiiioaflng acttvltisa of the whole 
BeU Telephone System They Indudt a 
physical, a chemical, a transmlisdoB and 
a physical testing laboratory employing a 
total of 025 chemists, physldsta, engineera, 
deolgners, draftsmen and aaslatanta. The 
problems studied lu tbe chemical labora- 
tory relate to magnetic and non magnetic 
materials, preeervatton of timber, very 
thin and high-grade papers used In trie- 
phone condensera and kindred subjectsi 
The physical laboratory Is oqulppod for 
fundamental r c o ca rc h In oU jmddenu re- 
lating to triepbony, telegraphy and signal- 
ing on land or sea. 

Tbe B, 1 do Pont de Nemoura Co. 
employs a reoeorch staff conslsUiig of a director, 400 
graduate cbemtoti^ and englueem, and assistants and 
workmen to ihe total niunber of 1,180 in four labora- 
tories scaUered In three states on problems rriating to 
tbe nmanfactnrlng operations of Uie company, Inolndlng 
mlsceHaneous chemicals, dyes and Intermediates, explo- 
slreo, coated fabrics, plaotica, pyruxyRn solutiOM, 
lacquers, paints and vamtsh and tbs production of mlo- 
orilaoeous raw materials, such as mineral arids and 
nltratee of soda 

Another ws oa rc h staff ranking among tbe half doemi 
foremost M that maintained by WUaon A OOh padem of 
Chicago, consisting of a director and tea aeristaoti 
studying prridems odBaected with f ermentdtidu, spoil- 
age, hyilrogenatioit of oils, refining and handling of rile 
and by-prodneta. The Boatman Kodak Ooavany has a 
reeear efa staff of a dlsactor and 40 eb om ls t si, physldsta 
and photograp h ic «$par te with 80 assistants ttndylttg 
the theory of pbotoi^MW, new photographic mstealale 
and fibefry of yayfoij^ring ptucqse cfc The Kaifcoal 
AnUine and Ohaaiieri Compaiur nmintfilsa a leeeafoh 
staff of tm riiem^ vddrii devobs Its sntliu tfane te 
th*. study of peo b ls ms rotating to dyes and IntenpMK 

Tho fovopBlng wilL give esuie Jdea of |he egtint |e 

w^ fheshfoh is new fiDiifiw^ Ip theinduiftM 
an^pehbapgon lahUnff'vff thrnatvfo ri some of title 
pr o hi sm e , Al to g rih er Aioce^ are tww a^nl fit* thag- 
a^ ectetistii and asririante In mfitfisrit 

ig maariEhriuring Urippiut tri w. nslr faevusowtiriri 
cover pmetlealU' the wMe rimgf bd dPifi 

In aanufaetufo mad thp lesnUeht 
of their labora In bovend eal0ntrilom>lhaM 
alow has s^ved the <tountiy^dS9N%^ 


E verybody lo^/op n tmpteued m cn abitraci wop Wflft ihe 
vabtc to imtuifrp of scttnhfk research, arid (trough fnauilrp of lii 
value to the nation at targe It u rtof o/sKipf so char that saenUfk 
research pops dtreel dmdends to the person who meets the hills: ond for 
tiiti reason there u a favrlp defimle tendency to leave it to the other 
fellow Plentp of htg business concerns are in a postiton, to be sure, 
where they are ohhged to endow extemive research ackviUes, hut as 
many others fad to do thu because they are not actually forced mlo li 
hy ctrcumsUmces What u everybody's busmess used to he nobody's 
hustneu, today the proverb u edtired, and everybody's busmeu becomes 
the Coverrunent's busmeu In this article Mr Carter tells us about one 
of the most effective agencies of Cavemmental supervision of saentffe 
research that has yet been devis^ — HE EDITOR. 
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Weapons at Sea 

Hie Plaoe of Aircraft and the Battleship 

By Commander E. G. Allen^ U. S* N. 


A WaAPOir la Uiioratlcillr* aat wi Wto tor Tahie 
Qpda Ml protacttoa aaa mobmtr , and. 

for prdetMbattj, an ttapldraieat of It. uptm lU 
(Mracllvapavart tha agaa and ecBnomr of Us emplor 
nont a^ ii0 rtli^Te j protoct t rg neaaaro affurdod whlk* 
It, ao Mp aeod tn the rdativa protection wblch 
can be aadd to tnvtrale It or aUnd up under iu hlowa 
Id new dapartdMl lb #«rfar«» and wltb new weapuna. 
ttie !■ nprtetllr d«reio|^. InlttaUr at a rapid 

rate coan^arad to eoaater^rotactiTe measaree In war 
tbae tbif U laxfelr doe to aecrocr and tbe tremendous 
eaavgr pat late %ba d(Mdl^> peodnetloa and employment 
of tbe new veepona; wbUa in peace ttme. inertia, con* 
eerratinm. and tadt of rlalen with reepect to new de> 
TdopiiMmtai ^rodnee the aatte effect DUmUt in iipHi 
la mhmt dbichyw rtalon and prodncee the Metxy t(» 
enable defeaaa to obtain rapid derelopment So, it 
uanaBy oecorA that siren diaaater ahead, defenae Ih 
acceteratad aai eeeotnaUy catebea up Ita rate of 
orethead dapead^ la peaca tlae, apnn the Tiakm, enengr, 
aod pandattaoe of the ra^oaaibla offldala. and. in war 
Hma^ iqpKSi the ara ancy of the neeenalty^-at home. 
upOQ the lafenthreaeai^ taonaj. and arallable prodnctlmi 
fadUtlea, and, la the fletd, upon atrategioal dlapoai- 
tlooa and tba tactical laaaaalty of leadera. 

'Hila la apidloBbla aahore and afloat and haa been 
the htatorj ^ derelopment la all warfare We may aw- 
aome that with the flrat derelopment of the atone axe 
and the bow-ead-arrow by prehlatorlc man. rooch heU 
meta and abtHda appeared almoet almnlttneonaly . and 
in later pCMTloda aa lance, aword. and croae-bow came 
Into exlateaee. chain arawr and almilar defenae paral 
leled tlw offtoae 

In ttie late war, each derelopmenta aa the aulmiarfne. 
tank, saa. and machine son. and maaaed artillery with 
esploelre ahell and sea, rangfat the defenM* lanrlnir 
materially and tactically Aircraft came aa a dlatinct 
Innoratlon and the de^ae ta atfll not perfected ma 
terially or tactically adiore or afl«)at Aircraft if 


counter air defenae la nexlccted. haM nuder the theo- 
retical value of a weapon, namely ormoeMm/. protec 
tUm and tremendoua %Aluea. Am armamcNt It 

ran carry gun, lioiub, or torpedo while protfirtinn In 
aaaurcd by uperating at util in a medium hentofure 
not need by man in war, aud ita mobility la the greatest 
yet achieved by man in a weapon 
Thla feature, the retardation of defenae develoiiiDeiit 
In peaev, whm IlUiatrated b> the atatua of tbe aubmartne 
in tbe late war Great Britain, with a hnge aea cum 
merce, her home government centered in a small Island, 
located near probable enemlea. and dependent for ex 
iHtence on aea-lmme commerce, had lacked onllimry 
forefdght and vision in larfetting her imbniarlne de- 
fenae Similarly, the undirwater protection of her 
capital ahipa liad lagged l>cblnd terpe<1o development 
Neceaaity in war compelleii her to perfeit thla uuti 
auhmarlne defenae in two >earH 
The initial deatmctlon wrought by the aiihnmrlnoM 
tremendous In its cfTect, hnmjAt the usual atorm of 
fanatldam relative to the value of the aubmarlne aa a 
weapon In thla country n seriona move arose to in 
truat tbe entire natlmial defetiM* at aea to the under- 
seas boat The submarine has tiow. in a largo measure, 
found Its plaoe , its protier valuta and its limitations are 
recognised Defense against it is to a great extent 
Iterfectcd materially and tactliallr It la almost beyond 
a poaslIilUty that In a fntnn» war the defenae could lag 
to Hiich an extent that Hie Hiiliiimrliie (dioiild lie the de- 
termining factor of tbe war 
The advantage gained h> the Kiilimarlne la nut in a 
new armament, but in tbe rt'lntlve protection It actnires 
from Invlaihlllty In apiinuieli attack, and getaway 
Ahaolute co\er fmm vision ia tta prime aaaet 
Aircraft has not this advantage Its primary asset 
lieing mobility . rendering siiriirlse eaay Aircraft will 
employ no new armament and the defense la given 
the same old pmhIemH, tiauiel>. to ivimhst liomlm, tor 
liedoea and gas fire, when iiaed with great mobility in 


war The dofeuse at oca against aircraft la an easier 
lindilem than Hubmariue defense, be(*ause aircraft is 
not bivlsible it Ih both rtalble and audible, and de- 
fensive inoasurcR eau lie i>oHlti\e In that the attack la 
lo<*at«sl and fixed tiy vlHlon and sound 
By watertight subdivision anti armor, the eupltal 
ship already has In a large meuHnre protection against 
the weapons enumerated, uameh, l)ouib and torpedo 
and ( an bo made Immune* by simple arrange meuts 
against gas With the addition of moro borlaontal or 
dKk armor, the aircraft bomb can Ik* discoimted ns 
a HoriouH weu|iun agaiiist sutb armonsl shhuc Against 
menluint \eHHelK, deHtro}ers. light crnlaera, or plane 
carriers, the aircraft bomb haa a case 
Oonnter-HlrMU*fenao is. logically, the major <*ouiiter 
against air attaika and antiaircraft gun defciiHe Is 
the ai*i*ondary counter Afloat, anti-aircraft guns 
>dionld tie of more value than afdioro for the following 
retiKona 4>foof. tbe battery Is always at the 
of the object to be prute<*t(Ml aMAf>r(f, tlie anti aircraft 
defense Is nsnally spread ont to cover a line. Om*e over 
this line, the bomber dnuM his iKimlis at lelsnie unleM 
the object to lie bnmlied has additional hx^sl defenae 
At aea, there Is. nv<r eaib partlcnlar ship, a limited 
\ertlcal rectangular area bonndod by the height and 
Kjieed of the liomblng aircraft In wblch su(h alriYaft 
must Im to hit the Fhlp If nut in this area wbm 
dropped the bomb mlNMi*M Ikmnter air fixcd-tiarrage 
f’Hn lie adjusted to kn p htgh-explosive shtdl bursting In 
thla area. rt*aderliig liuiabliig unsafe and dlfitcult TIiIb 
secondary defense must of course, bi* supplemented by 
a major one t*mploylug pru1e<tlve pursuit planes These 
itimblned defenses, pro{K*rly organlxed, should render 
a fleet practlially Immune from bombing 
The torpeilo ]>laue howMer la a more aerloiis weapfm 
thsn the liumher dne in Um greater flexibility for tacti- 
cal purposes— torpedoes taa be released at various 
ranges and on any hearliig — and due to tbe fact that 
{ConttHMCii Mi page tt) 


A Chat with Madame Curie 

What the Discoverer of Radium Thinks of Us and What We Think of Her 


T hat vlrtitally .ImpeDetrable barrier placed about 
llAtUme Ourle since tbe very day of her arrival in 
New York Olty and resolutely maintained against re- 
peated but ftitlle onolanghta of preoa photographer 
newspaper reporter, special writer and tetdiiilcsl Jour 
nalist alike, wu removed for « few hours im the pvo 
of her departure for France AU our iirevloua efforts 
to reach the dlsooverer of radium were absolutely 
wasted. But on June 24th, tbe day prior to her Bailing 
OB tbe ‘H>]ympl(f' with bsr prertous gram of radium, 
Madame Ourla groated w on Interview at tbe home of 
her hosteoa, Mrs MMoBey, In New Torir Olty 
Find of ollf let «• hooten to asgore the gmtle reader 
that Madame Marie BUodowOka Curie is not one who 


would sst bsrscAf opart from the public. This matter of 
refusing to grant tofeervlews and pooe for almost count- 
leas piww photogfuilNni wag not ooe of bsr own cbooo- 
tng. It won OB nqMrattva measure arising out of 
her poor state of healUb And when it Is borne In 
mind that tbe worlrinti of tot modern press and news 
picture mocdilBefy ore euefa u even to wear ont robust 
Pbrsons, we can readily see the Justice of the barrier 
torowa about Matoime Ourle 
She coiriee honor and fgm gracefully, tbie wonder- 
ful wosson. For despite the fogt toot Madame Ourle 
bod flfty-ftrp fegreee trem numerous tmlvsesltlea, ool- 
Ugsg, ishonilcinee hd4 other timtltnrioiis before roiuhig 
to ttoe ooueii^ to^irblcb muet be added ted more de- 
grees oo dftne d wpon her br Amertoen universities and 
oeUsgigdwtopheroi^w-wM In tbsse Chltod 

Stotou IMttto Dkrie mristn^and always wlU re- 

m^b-<dtttoPMn MMeme Ck^ 

VUMMhUM VkMr m tmtUr dressed, womanly 

Mdmetl|pihrf» AJP iSl todbe% yPtIwsmobewthecM 

ihv Tm, an**. 


By Aiutin C. Lcscarboun 

tinned her. listened to her for upward of an hour 

Before going ahead wltb Madame s llUlc talk with 
us, U rosy !m» woH to nm over the major dctallK of her 
nil too-brlef stay In America Madame Curie came berv 
from I''rancp am May 11 th Juat In onicr to receive a 
gmm of radium — tbe gift »f the Aiuerlcnn women in 
recognition of her M>rvl<>eB tt) wicuee and humanity 
The gram of radium was pn*seiit«l to her by President 
Harding on May 20, 1021. at the White nonso Be- 
tween May lltb and Juno 2flth, the day of her depart 
lire, Madame Cnrle visited most of our 1i*adlng uni 
versltieB, coHeges laboratorieM. Government hureaus, 
cities and natural wondera 

As slready stated, ten degrees uere couferreil upon 
her in recognition of her coutrllmtions to science and 
humanity Hmith College i*oiifcrrod the degree of 
Doctor of Rdence Doctor of Medicine was conferred 
by the Woman's Medical (V>lk*gc, tlic University of 
Pittsburgh conferred two delt^ee^ Doctor of Science and 
Doctor of Laws. Tale, Columbia Chicago, Northwest 
era. and Wellesley oonferivfi r>octor of Sclcnco, and 
Doctor of Pbllos^vhy came from the University of 
ISttinaylvanta 

Aside from honorary degrees Madame Curio recelvwl 
numerous other distinctions, llitis the Philosophical 
Society awarded her a gold medal, which carries a 
money award of fSDO The Naples Table Awdrd of 
12,000 also w«t to Madame Curie, as well as tbe Wil- 
lard Qibba Medal fOr arieottfle achievement wblch, it 
la said, has ncrer bsen awarded to any other woman 
This famous sdsnttst was also made Fellow of various 
totonleol sodetlaa. But deepite it all. she remains Just 
fdala Modane CUrte, working for the good of humanity 
and fur tba expantioo of n ientfflc knowledge 

ModoM Ourle Ukts America— who wouldn't! She 
was highly I mpr esse d by Irbat she saw and heard at 
toe TOrioQg American mtivcroltlea and ctflleges which 
she visited. While not willing to commit bereelf to a 
Aeinlto statement ngording tbe reUUve merits of 


Kiiroiictin anil American InsUtiitions of learning 
Madame Curie Mleres tJist we have cxccUont fadlttiis 
for trtiiiiliig our youth for 4M*ry lUie of eudeavor The 
girl colleges plcnsetl her linmeusely. and she commented 
uioHt fnvc»rably on thi fact that many of our girl col 
leges Br>n Muwr, \ HNMiir Wellesley fur Instance — are 
located In tiie country. whi( h is more conducive to good 
health ami quiet study But grontCKt of all in Mad 
amt* Curie a opinion, tin* our free Institutions of loam 
lug, ctqMHdnlly lii such centers oh Now York l^ity, where 
the lack of flnanrlal meann need ntit neressarily stand 
in the way of the ambitious hoy or girt desiring an aea 
demlc training 

Ihdh from within and without, wo AmcrlcanM have 
got Into tbe habit of iKllevlug that little wo do Is 
done fiw anything else than to make money But our 
drdlar ehnHlng bahlts taa\e boon grossly exaggerated, 
so It m*ema. For we askf*tl Madame Curie if she found 
our scienttfle lahoratorlos Interesting and she replied 
that she dtd Following Uiat, we asked, in a somewhat 
ahashe«t way If she thought we were oontrilmting any 
thing to srieneo, Inatoad of taking science and molding 
it Into tbe ways of industry for tike pure and sole 
purpose of making money 

Here is the answer startling, to be sure, but never 
tholeMi true Muilame Curie believea that much of tbe 
work done In our leading laboratories and universities 
U done for the sake of m lenee— pure oclenoe — and does 
not contain the slightest trace of Industrial motives, 
ikur (ktvernment laboratories are doing wonderful work 
in many different dlrectlnna for the good of oclenoe 
and humanity at large, and with the didlar sign con 
spleuous by Its very absence Truly, we are not the 
money grshbeni or dollar Hiaaers that we have been 
made ont to be by othera sh well as In our own minds 

atin. there In something wonderful about our Indus- 
trial proweas. Madame Curie was delighted with our 
devclapment of the radium Indnotry, Indeed, we have 
(Coalimied on page 55) 
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lightning 

A Brief Statement of Its Nature, with Some Figures and Some Photographs 

By Jerome Lachenbrndi 


O F all nfttnntl phonomptia llahtnlna Ik one of the 
leant inulerKtutKl In uchiKil many of na were 
taught to liellera that lightning \n oauaed hy one cloud 
Htrlking againat another In other wordB» the anggea 
tlon that lightning \n n form of frictional electricity 
waa firmly implanted Thlu Ih a far-fetched truth The 
element of truth realdca In the fact tlmt lightning la 
the reault of an aciumiilatltm of atutir eleitrlelfy kikI 
iletily fllaiharglng. ntiil frictional clet^iirlty la hIko a 
form of Htallc olettrloity An explanation of the va- 
rloiw phenofonna that rwult In lightning takea um back 
to a idmple rtlacuaBlon of Ntatlc eletlrlHty at rent In 
ooutnullHtlnetlon from electricity In motion 
BJrery auhitance Ih composed of electric charges, laith 
poaitlre and negative Theao tt nd to ueutrallxc each 
other But If a anlMtance i^ere to receive jHiKltlve el*n- 
trlc (hargtii from another Ixaly, thi llrHt would change 
It* polarity and liecome u iiuKlll\el> charged body Thin 
change In polarity oi-cura whether the charge recelvcHl 
be positive or negative Smh additional charge may 
bo given off to another KiilwUnce or to the eurth itself 
1 1Tie earth la known as a neutral iKKly, a aort of rt»ser 
voir for all elec trie (burg(*a It reeclves and gives off 
both positive and mHcative ohargea aceordlng to Iho 
needa of BubKtHiiceii on or near Its surface to attain 
an dectrtenWy neutral state And it ia the teudeuoy 
of all HubstanwR to adileve thla neutral eonditlon 
Another pheuomonon I hat must be iHime In mind la 
the fait all electric < barges tend to seek the Hurfaee 
of a Bulwtanoe For example, if you charge tbo inalde 
of an iron Imll you will nnd that the cmlalde mirfare 
la also chargeil Carrying the Idea Into the realm of 
the cbiuda wo find tlmt clouds being componed of rain 
drops, are t barged electrically Euch raindrop eontalna 
Its own charges and when trillions of them coalesi*e 
to form a clond the total number of <hargi*« *»n the 
Individual droiw remains the ague, but th<‘y are vam 
pressed into a t*i»miinrutlvely small area, Ctinsequcntly. 
the iKiteiitlal of Ihs cloud as a null rlwm and a power 
ful charge l»eo(»mes inuivntrated Now, when thla cloud 
sails over the earths surface It discharges lU olcctric 
load into Uie earth with a brilliant flash That Is light 
nlug Tin flash bnmks throngh the air pushing the 
tmrtlcles of matter out of the way with tremeuMbniB 
force, wwl after It has piissetl the air closes about the 
path made by the electrii current This pushing away 
of minute Hutwtnncos nnd the eloHlug In liohind the 
flash onuses the roaring nnund of thunder 

Lightning occurs not only between various objects on 
the earth, such as trees nnd a cloud, Imt also between 
two clouds of different potential Tltscharges occur, 
too, from a lower to a higher atratum , and often rain 


will discharge a clond silently In such cases the light 
Ding ceases with the rain In all cases, however, thick 
dense ilouUs serve as conductors of electricity And as 
we know tlmt dry air la a pistr electrical conductor a 
disi barge cannot take place unless there la a ladder of 
molHt air Itctweeu tbo earth ond a charged clond or be- 
tween two clouds 

From thi^ liiymans point of view, there are two 
main kinds of lightning, forked lightning aitd sbeet 
lightning Forkcfi or chain lightning may be a mile or 
iiH»re In length nnd usually descends in a alg sag course 
Kbeet lightning la hut the reflection on the sky of d!fi> 
taut electrical dlsi barges. 

Hir Oliver Lcslge dlstlngaishea lightning Into two 
distinct tjTtes which he nanied the A and the B flashes. 
The A flash «»ccura, aecordlng to 81r Oliver Lodge-, when 
an cUh trUallv charged cloud ai^proaches the earth with 
out an iiiterme<11ate cloud SuUr\«nlng In this condi 
tlon, th( disriiurge takes pliice directly between the 
cloud and the earth The B fliish, however, occurs 
wheu another cloud Intervenes between the dond carry 
Ing the primary cdmrge and the earth Tho two douda 
then form a condenser , and the dlacharge from the first 
takes place Into the second Now the free charge on 
the earth side of tlw lower cloud Is suddenly relieved, 
and a itlm.harge from the latter to the earth follows. 
But it takers smh an erratic course that no known 
lightning conductors are an adequate protection 
against it. 

The accomiianylng photographs and ntbers of the 
Kamo Koi^ are the reault of a tedmlqne developed at 
the Dominion Astronomical Observatory in Ottawa, 
ranada, and applied chiefly by the IT 8 Weather 
Bureau and the Mt Wllaun Observatory, as wdl aa by 
the Caiiwllau muteorulogiNts. With Biem aa a hack 
ground the story of lightning has been animated so 
tlmt the actual flashing of the various kinds of light- 
ning may bo seen on the motion picture screen. An In- 
teresting phenomenon, not visible to the naked eye, 
ftometlmes occurs In such photographs In the registra- 
tion on the senaitive photographic plate of black streaks 
known aa the Olayden effect. This has rarely been 
successfully photographed 

If the meteorologist Is Interested primarily in the 
cause of lightning another type of scientist will deny 
contentment until be knows the Tsrious quantitative 
data with reference to the flash Dr gteinmets, In a 
recent Interview, suppllea some of these He estimates 
the differeuee in potential between the dead and the 
ground, or between the two points of dl^Swrge In the 
douda, to be no lesa than flO^OOO 000 volts. The current 
In the flash be autes as 10,000 anperea. Both tbeae 


\aluefi, (»f course, are averages aud may be materially 
exceeded by Individual flashes, which may likewise 
fall far short of the figures stated But in spite of 
this tremendous voltage aud amiierage the actual power 
value of the flatOi Is comparatively amall because of 
the extremely short duration Dr Htolnmeta estimates 
this fa( U>r at n0,000 ktlowott-seconds, or less than 2 of 
the kllowntMifiurs that we find charged for at current 
rates on onr lighting hills at the end of tho month Ho 
If we could catch all the current of an electric flash and 
put It to Work under conditions the mewt favorable to 
Its usage. It would be worth only sixty or serenty 
cents Mr Btclnmeta points out that our Impreaslon 
of the duration of the flash Is not at all to be relied oa 
If It Is bright enough to be seeu at all, It must of 
necessity, by the principle of vlHual persistence familiar 
to all movlo fana, look to us Just as It would look tf It 
lusted ime-tentb of a second. Indeed, when It la of 
extreme brilliancy, the effect of daaalement la added to 
that of ordinary visual persistence and we are con 
vlttced that the flash lasted for several aeconda. This la 
seldom, if ever. In aceordance with tbe facts; Dr SMn- 
mets sets X)001 second aa tbe duration of the flash, and 
any student of cdertrldtj will reallie that this muat be 
substantially correct Flashes of much longer duration 
must ordinarily be of low potential, though of course 
there is no absolute limitation to the duration of high 
pressure llghnlng 

Sewag* DiapoiBl ia the GooatiT 

A SYftTBM by which an taolatad dwdUng (or nudi 
group of bolldlnga) having nmntng water may 
diapoaa of sewage aaf^ and at amall coat la rao- 
ommended by tbe U 8 Public Health Service 
Tbe chief feature of the aystam, which has twn la 
ancceaaful operation In Mew Hampabira tor aammev 
cottages and hotels for tea years, la a reotatigiilar aaptte 
tank, of coDoreta, wlth''a minimum capacity of M feet 
This will serve 30 peoplei tour enUe feet mldltSoiial 
should bt provided tor each addttiooal penm 
Tbe tank abonld he borled under 12 to 16 isdwfl off 
earth, as near aa practtcaUe to the house, with whkh 
It ahoald ba eonaected wHh idplag; Tha aOtoont ftm 
thla tank, iriUch otmtaina organic siatter that nU|^ 
be objectionable and ewu dangerous fa eeonoedy best 
dlspoaod of by aorae sort! off aultaurfaca Irrigatien vhoaa 
exact form will necaasarny ba g ffdWiett V the natora 
of the soli Pun detaile are given to tha report 
Betofu tnatamng andi a eyatafli, bowwif, the State 
health anchorltloe atus^ be oonauMed, aaperfellj to 
the llaMtone aectiotia of the eooitr^ where Otte la 
n i o eaaary to prevent tbe oootanMIjMitiqi off ipiriwS 
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W SmCiM in our bMpt tom to tMit tltot tbe 
Irto uttompt to to« tx-OnoMui U-boat 
li^ a*Ul bontoaff WM mootMfiU, Md thto WMk wo 
pto aont • kitotoiirapli wbldi U uaiaM for tbo toot that 
botili boaibir and bombod appear tn too aamo pictore 
Thto traa renderfd poaatbto hf tbo conkparattrelj low 
altftoto at wIilGb llle boubo wore releoBod, tofotbor 
with tbo cobatderabto stroteh of water whicb aeparated 
tho pbotoiP^apibcv from tbo target, awl probably by the 
uao of a ttl^^boto lena. 

The Otobtog of tbU p-boat. which, by tbo way. waa 
one of tbo later Qerman nibmaHuea, wao done In alx- 
toea alnotea, and the craft now Ilea on tbo iKittom 
at a point ataty mOoo off Hampton Roada One flight 
«| three “F-b-L" planea amik tbo eubmarlno. wtlng 
twelve bomba la tbe coune of two attadw. The flrat 
atiaA took plooo at 10 28 ▲. wbeti three ranging 
boaiba'wm dropped^ none of which made a direct hit 
but all of which roglaterod dose to the mark. After 
pBMdngotor too taiiot too three planea returned for a 
atoond attack, Wlmi nine bomba wore dropped frnm an 
altitade of approximately 130 feet One of the nine 
laade a direct bit Jnst aft of the conning tower, and 
tbe olgbt other bomba dropped witbln a very few yarda 
of tbe vcsMl. 

Tbe flrat attack with three bomba waa made at 
10 '28 A. H. The occond attack w»a timed at 10 32 
Ai It., and at 10 88 A, M , the bow of the Kubmarlne 
MDlnaerged, the boat ednklug uteadlly nntU ahnrily 
thereafter tbe conning tower went nwler and the boat 
dtaappeaiod altog^her at 10 89 A M 
The experiment proven tiiat a elngle 103 iiound bomb 
If it makea a fair hit on tbe deck of a Hiibniarlne will 
nlnk her Tlie fact thot only one out of nine homlw 
Hcored n hit at tbe comparatively low altltnde of 139 
feet Rnggeata that If bombing attacka from the air 
are to be racceufal they mtut be cnrrietl oat at mod- 
erate elevation, certainly not above 4,000 or nooo feet 
Tbe airmen, of conrae, in tbe preneiit cane had every 
thing In thdr favor 'l^ere waa a calm aea, little If any 
wln^ ami there waa no defense by the customary anti 
olrcraft guns Agaiiiat the much larger target pre- 
sented by a hattlf^lp or a cmlser mture hits would 
doobtleaa hnvo been recorded than one out of twelve 
On toe other hand, H la probable that aeveral of the 
iKunba whldi failed to hit tbe target, detonated In the 
water bo cIobc to the UdMiat that the concumlon would 
have opened her aeaina and sent her, 11 more alowly, 
to the bottom 

Be'Introdadiig tbe Timckleae TVoDey In the 
United States 

A DBMONSTUATION of tbe trackleiw trolley bus waa 
given recently at tbe Schenectady plant of the 
General Kleitrlc Company before a large number of 
prominent street railway olllclala and engineers 
A double trolley wire necessary for this typo of car 
was Mtrang up over n route of about % mile and the 
rislton wpMt most of the day riding hack and forth In 
the car, examining the mochanleal features and testing 
the apparatua The demonstrations were declared in 
every respect successful 

Tbe tests took place previoni to tbe placing In service 
of a nnmber of these cars in Richmond, Va, which 
will be followed by Installations In other dUee 
The trackless trolley car resembles In general siie 
and appearance the present one-msn safety car and 
seats 30 passengers. Tbe eqnlpment conststs of snlta 
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At the top of this view are three airplanes whose 
bombs arc seen detonating upon and 
around U-boat 117 below 

hie railway motors and a coiitrolliT arranged for foot 
operation 

Two overhead trolley wires sniiidy the current which 
is taken Into tbe car by a sliding tyt)c coll4*ctor, maueu 
\ered by the motonnan from his f4tfat This arrange- 
ment allows a leeway «f 1H feet, or 9 feet on each side, 
for passliig other vefaldea 1< nrtherraore, this allows 
two cars to oi»erate In opposite directions on the same 
wire The collector can he dlMengage<1, swung off to tho 
Hide, and reconnected to the wire after iiaiising the 
other car 

When running over the track area of the system, 
that Is In returning to the burn, the tmc4iless car Is 
equipped with an adaptor on the collector for connection 
with the standard ovorbeail, ami a shoe which 11 ta iato 
the trolley track groove and gives the necessary ground 
connection. 

Tbe chief advantage of the trackless over the regular 
trolley systm It tho low Initial capital Investment To 
Install a singls track trolley line on on uhiiaved street 
the cost Is about |8fl,000 per mile. On a pavod street, 
where tbe trolley company Is forced to pay for tho 
pavement between the ralU and two feet ontaUlc, the 
cost Jumps to 176,000 per mile The overhead for 
a single tratolsss trolley eusts approximately 8430 per 
mile and where a double set of wirw la atmng the 
cost will be abowt to,6U0 per mile 

Aa compared with ttie motor bus the operatlnff and 
maintenance cost la much cheaper From the atand 
point of the rider. It Is claimed, it provldea a aervloe 
of equal rellahlUty awl comfort, and In many esses tbe 
opmtton to faster and smoother, cspedally where the 
stree ts are well paved and maintained. Comparing the 


operating cost with the motor bna, gas and oU o4it on ^ 
an average of five cents per mile, whereas with the 
tra<ddesa trolley tbe cost of dectrlelty Is but two cents a 
mile Tbe malntouaiice of equipment Including tlreH. 
averages 9^ cents |ier mile for the motor bus as com- 
jisred with four cents for ttie trat^klcM trolley Depre- 
dation on the gHKoltne bus avoragcH 34 cents per mile 
as oomiiankl with 1i> tvnts for the trackless trdley 
Tbe saving In fat or of tbe trackleas trolley Ih therefore 
10 cents per bus mile l«lgnrlng that the a\orflge Ims 
rutiH 83,000 miles year, this meftiis a saving of 
f;i30 The ilrst cost of a trackless tndley lustallallon 
In higher than n gasoline bus — duo to the overhead con 
ntriKilon reqntitHl lutercnt, det>retlatton and taxes mi 
thin iuventim'uL ntlucOM the aiinnul navlngn from |339 
to from 82,700 to 8<li)00 iier bus In nervU'e 
Trackless trollop cars bare been In Buccossful operu- 
tlou In some European cuunfrles for several years 
One hundred mllos of traikless system are In use In 
Knglaiifl and in Italy soveral eomiMiules are oiicrating 
over 40 miles of route 

Siuh inrs arc imt new to the United States, but st 
prcfMtit none an, wi far as can be learned, in use ^ho 
general pnns*Ko of tbis ear is not to supplant or take 
tlie ])luce <»f the ordinary rail s>Htem for the buslntm 
distrhts or thbkly seltUNt scMlIons of a dty, but to 
luake It iNtflstble to oiienite tmlloy cars In suburban sec- 
tions where the cost of Injlng and mnliitalnlng rails 
and ties would inske the extension of lines Imprac- 
ticable 

Barn Screenst Too 

\ lAUGK dairy farm keeping pure brwls and known for 
lla excellent biifllin mn management screens its bams 
— windows and dmtrs — lu summer Just as diligently as 
tver Hio dnelHiig UoitNc \4as screened An endeavor 
Is made at the same time to keep the bam clean The 
tuln measures do a kihkI deal to abate the fly nuisance, 
which at prc'Kont production costs Is a serious one In 
Slimmer on thousands of dairy farms in this country 
There Ik al>i«oliite>y no qucrstlon of tlie effect of dis- 
comfort on milk prcMluc Mon Tlie cow (lestered by flies 
gives loss milk often markedly less. Dairy fanners 
now do varloiiK things to combat tbe fly nuisance, 
but usnallv a combination of measures Is best 

Capping an Oil Gusher In Bftinatcn to Save 
Thousands of GnUons of Oil 

A MK)D diol has lH>eii snld in the ixist alKHit tbe 
eiionntms cpiantltlcs of oil thut are wasted year 
after ytnr through I he InaiifUty of oil Held workers to 
i-tmtn»l gufthei-H. Following the sucrei«iful drilling ofier- 
iiMoiis a good oil wt»ll muHls up a hc'avy stream of oil 
which Im blown high in the air, nnd quite olivlously. 
Home means musl Ik* employed to cap such a gusher 
In order to bring the oil mii>ply nuder proper control 
1 he HcTvmiwnvlng Illustration allows one of the ser- 
t ml devices that are now lielng cmployt*d In the lend 
log till flelilH for the purpose of capping gushent In a 
minimum of time Here we see an American engineer 
nnd hlB Mexican helper completing tho task of bringing 
imih r eimlnd a Wg gushi'r In Mie rnnuco Ulver district 
of Mexico The gnslier was stopiMHl In a few mlnutea, 
our informant tells us, amt the waste of oil was negli- 
gible Iho heavy Iron pli>e frame helps to hold down 
tbe capping memlMV 'ihe flow of oil Is stopped by 
clamping a cap on the well pli»e, following which heavy 
vnl\eK arc put on Tho valves fhen serve to control the 
flow of oil One of the biggest gushers In that Mexican 
field wn« stomied in seven mtnates with this device 



Stopping Um flow of an oil gvtoer by means of a 
capping arraniemcnt 
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The Service of the Chemist 

A Departmeni Dtaoted to Proftm in tkt FitU rf AfipM OmiPtrf 


rtm t u nmd by H B. HOWB. OmmIwI 


Bfakinff Phosfene Safe 

S 1<\1*IIAL aiH-otinlrt bmo upinaml In the lltpimtare 
n lilt I VI* t« (iiiumi r< ml umh of plMMBeDt, numbered 
iiH Olio of the Uen(ll 3 war k«ih»h At one time exiierl 
meutH wire conUncUHl, Khowlng that It could be unefl 
to fn*** sniid from iron, but the methcNl prori*<| ttw ox 
IHimlre l*hoaffeiie, however, dooH have Important naea 
ill our (hemioal induatiiefi, auch aa the maDufaoture of 
iheMtufTN but on account of Ita imiIhoiiouh nature Ita 
Nhlpinent has lioen n prottlem, IuvoIvIdk the uae of aucfa 
KolMiitM for 4ho phoRffcne hh xaKollne benxlne. etc 
I heiw* Hqulila «hnurb aliuiit oijual wolffhta of the itaa, 
lull no ixet*sKlve pnMHiirea are pnalnced, heni'e ahlp- 
montH run lie made In ordinary containers When these 
tin* ofioiMNl tlie Tolatllo aolventa and the itiia evaimrate, 
or If heated in Kill table vesaels tbe phoaKenc can be 
liberated In a manuer faclUtatlnic IIk iikc 

Feeding Experiments 

I T aooma that the proceaiieH wlib h have liccn devrtoped 
and deairttied for uianufacrurlnx cattle food from 
aawdnstf in which a i»art of the cellulose la converted 
Into HiiKara, have been baaed more ujion laboratory 
ex)*erliuciits and theort'tical deductlima than actual 
fddlnnr exjierlmenta. The Koreat l^rodncts Laboratory 
pietiared a auftlHent quantity of the food in supply 
three cows for a HiilttLlent time to Indicate the deaira 
blllty of cooductlna experiments on n larwr scale The 
Wisconsin Kxiierlmciit station cooiierated In this work, 
niirt the results were so euconraalnic that It has been 
deluded to feed a larjcer numtier of animals a auffl 
dent lenatb of time to rest h doflnlte ooocInRlons This 
will mn.'esaltate the preparation of a larccer quantity of 
such food than has tieen available heretofore, and the 
final outttiiuu wiu be awaited with unusual Interest 

Mannfactujm of Carbmi Dioxide 

C OStPAItATlVKLV little has been piibllahed ettnoem 
Inx the production of this Imhuitrlally Important 
aas, associated In the ]Mipulnr with the stsla 

fountain, although something over one hundred million 
pcinndB of liquid carbon dioxide are produced annually 
fin this continent Coal or cuke Is burned under steam 
boilers, pmdudng slmiiltaniHiusly power reqiilre<l for 
purification and liquefaction, and flue gases from which 
the gas la obtalncil The temperature of these gases 
Is first reduced In a fuel ecoiiomlKcr, then scruhlieil to 
cleunse tla*m, aud thm puwhk] to an ulisor|»tloii system 
in which as much mrbnn dbtxlde as lamslblo la combined 
with an alkaline carbonate 'ibis oarlKinate<l lye re 
turns through the heat rcgeiieratnr lH*fiire puaslnn to 
the alworptlon Hyatem to renew the cvcle Wy such a 
system all heat Is fully ntlllxefl inie carl>ou dioxide 
riiuH liberated from the iNilllng bicarbonate solution Is 
soxmrntcfl from tbe steam as iirevbiusly n<itod, cooled 
aud compressed Into cyliialers 

Losms in Gaatdin* Motors 

A O FTFLUNKU and aHsocletes of the Bureau of 
• Mines Sfime time ^go undertook— In connection 
with Investlgstkiim rolsthe to the proposed vehicular 
tunnel to be driven beneath the Hudson, whore the com 
IHiattlou of exhaust gHSt^s is an Important const<lerall<m 
— an Inreatigatiou of the ifllcienry of gasoline motors, 
'rhe work included anul>ses of the products of eomhua 
tlon with various tyites of antomubfleii, Im ludliig loaded 
aufl light trucks at different rates of sliced and the 
close relation bntw(H*ti the per cent of carbon monoxide 
and miles per gallon that might lie expected was found 
to exist Sllight adjustments of the carlmretnr had an 
imiDodlatP effect upon (he amount of carbon monoxide 
In the exit gases, and some cars were examined In 
whlfb the Incomplelc combuatloii of the gawdlne vapor 
resulted In a loss almvo 40 pet cent In the iHiasIble effl 
deticy of the fuel It was dmwu that great care In 
larburetor afljustmcuis will be repaid In Increaseil 
mileage, aud tt was brought out In tbe diacnsalon that 
ihe Ideal cnrlmretor would bo one which would auto- 
matlonlly supply richer mixtures for Increased loads 
iir Increased grafles, and loaner ones for less exacting 
duty Itesearch Is In progress looking to the dovdop- 
ment of snch a device U Ith It less than one per cent 
of cariicm monoxide would lie found In the gaaea, thua 
helping to solve problema of ventllatloD altb^b It has 
been mslutHlned by some tbat tbe toxicity of gaaaa from 
Internal combustion engines Is not due wholly to carbon 
monoxide It U onderatood that the gases Involved 


wotdd not necessaHly Interfere with the conatmctloii 
of a aafe vehicular tunnel, oteee it would be possihle to 
pump in air through paaaafcs at the liottom, aUoiriiif 
It to paas through perforatlona and to be drawn out 
through fines In the top of tbe tunnel It la estimated 
that more than a million ctHde feet of air per minute 
must he circulated, and thla ^stltntes no mnall 
of power expenae 

Glaai Conteinen 

T HH adaptability of glass as a vontaliier for many 
ifalugs now placed In tin Is already the suhlect of 
lonslderaliie research. It Is ncognlxcd that good ma- 
teriaU in glass make a moea attractive dlsfday and 
also permit the purchaser to be suited as to aiqwmt 
quality A new factor oomqa to light In the experience 
of a certain foreign Importing company which found 
forty out of sixty five gallou cans of maple ayrup to 
be minus the syrup upon reedpt Hmnewhere en loute 
a small bole had permitted an IndnstHoua person to 
extract tbe ctmteuta Qlaas may tbenrfore become pop- 
ular as a container whidi will be a preventive against 
thieving. The writer recalls the experience of a manu- 
facturer of imitation maple syrup who In Hie old days 
came to a chemist, complaining that hit prodnet was 
being returned because it became black In tbe cans In 
whldi be shipiied it, dne no doubt to the action of 
materials extracted from the com cobs uaed This man 
ufacturer hnd no objection to selUng a substitute for 
the genuine article, but he did object to the action of 
tin upon bis product and had not thought of nslog tbe 
obvious container— glass. 

Colon for GbxM 

S OME Interesting experlmsnta were reported last 
fall by J r> Whltiper with glases involving colors 
to be obtained by the use of nhkel oxide. In geuenl 
these glases ctmalst of the oxides of barium, potasalum, 
CHlcInm, sine, nltkel, alumlniim, and allicun, with whkh 
magnesluiu tin, or other oxides are used, the propor- 
tions of the various constitnents being varied, depend' 
Ing upon the colors desired The shades were reported 
to vary from blue green to grayish green shades, the 
grays being obtained from the oxide of nickel in tbs 
presentee of uagnesinm oxide 

Llao -.-Ito Prosertica and Uaan 

T he Bureau of Htandgtds bus Issued a revised edi 
tlon of Its Circular Mix fit), which is designed to 
give general information on the subject of lime, its 
prttwratlon and omw Of one hundred and sixty lead 
Ing industries considerably more than one hundred 
use lime 111 some form or other Ibo circular gives 
brief ilewrlptlous of eighteen Important chemical In- 
dustrJts where lime is used, Judlrutlng where and bow 
they use the material aud tbe quantities required A 
list of the tests usually applied to lime Is given, IndUd- 
ing such items as rhemical aualyala, rate of hydration, 
plHMtlc.tty, wmd-iwrrylng capacity fineness, proportion 
of waste, time of wt, and compresstve strength 

Penneability of Robber to Gases 

T HIH la the subject of sdeutlflc paper No 887 of the 
Bureau of Standards In which the results of a 
scries of testa are given. Including data on the r^tive 
jiermeabillty of rubber to some of tbe common gssss 
The permeability to water vapor Ih high, hsing apivoxl 
mately fifty tlmca the permeability to hydrogen. Tak- 
ing the relative permeability to hydrogen as unity, tiie 
following figures are obtained for other common ^ues 
Nitrogen. Old, air, OJ22. argon, 0.26, oxygen, 040, 
bellam, 06(1 , carbon dioxi^ 2.0, ammonia, 8.0, sattikyl 
chloride, 18.6 , ethyl diloride, 200 

QnuitttfttiTS Petsnnlnfttlon sf Vltsodm 

T he Importance of this aeoessi>ry rahstance thus far 
not iaolated, but a known necessity to the malO' 
tenance and promotion of body growth, makes evefy 
plooe of rtaearch upon tbe aobject of value as piiMdlSy 
giving a dew to the mtlmate compodtion of tba na- 
ferial When we have learned tbta w« nay perbspi 
find a way to Isolate tt and make it mvanable tor 
addition to anbatancas which are cheaper and aa nutri- 
tive as others and whidi differ ftom thn prlndtsUy 
In containing fatwolnUe vttanliie. K 3 WUUana, la 
the /oanuN of fftalegtaal CMstisfry, daaeribaa a method 
tor the quantitative deteraalnatloB of tiM Titamlae 
which preveats beriberi. A ayBtbetlc mtdiltta to prw 


paved ttdng cape siiaar,' aittaHmlam iQlfnta^ taeps- 
potasdnia idKisphate, aaparagtne^ ealdnta dvlortd^ eibd 
magneekiak anlfate. A jtodUaed porttop qf thU 
terial to mixed with eoma freata, ocimprimirt |naat 
After Inenbation tor tUfhtmt hom the arowth is 
stopped hg tonealdebyde;, to ooneeted by filtration ai< 
after waahlng wUh water and hMihk, dried tor tys 
hours at lOfi* Cent, tidphad, 7^ yMd of yoM 
In tbe medium eontainlng tbe matanel oalAg Oaoayed: 


her of mtlUgrama eo m p n ted back to ons'fMUfi oi the 
origtnel material need. 

Inwect Pimrtar 

T HK Ineectldde effacU of conuaon tawet pewdar 
are due to a combination of adds and oitm which 
first benumb and then kill Insecto which ooma la con- 
tad with It It la not ordinarily baemfal to the hlgliar 
aolmals, but there have been reoorded caaea 41 a 
aomewhat aerioua nature Ineect pow^ U derived 
from tbe flowers of certain qietiea ot pyrettiram and 
was known to enstem Europe more thgit one hmidied 
years ago. It has been custonary toe the commercial 
product to be more or lees adulterated with ground 
sterna of the plant, and In tbe entorcammit of the Inaeo- 
tidde Act the Bureau of Chemistry baa found It nacea 
sary to evolve physlologloal, chemical and mlcroaoop- 
ical methods which are aatla fa c t ory tor detecting adul- 
teration Tbe results obtained are not accncata to a 
high degree, but a Ciwmnla has besn develop by 
whirii it to possible to approximate tbe aamunt iff adul- 
teration. 

lUpfiOliTfifi 

T he Bureau of ObemJstry, Infattigating potoohlng 
due to ripe olives, examined 2,161 oonimereial ono- 
talnera of whlrii m were glM and tbe remaliider tin 
Ckfilateral exaviiiatlmts in tbe esse of 3B1B oantalnere 
checked very ctesriy with odor and appearance In d^ 
termlnlng the proper oundltlon of the product The 
toxic material examined was always sufllctontiy spoiled 
to be recognlaed by an offmaive odor at the time the 
can was opened, and empbaato la therefore jOaced upon 
the responeilHIlty of persona who open a aealed ctm- 
tainer of food and serve it to others bsfote determin- 
ing Its soundness. Bpcdlage In any form should eon- 
demn the product BariUns botullnus was found In the 
material directly concerned In or taken from the pa^ 
that caused tbe poisoning cases during tbe year, and 
the nerions itmtamlnatlon found was sttributed to tbe 
practice of prefermentlng the product fay shlpptaf and 
bolding the olives in weak brine All of these prodnete 
were ultimately procmed, but carried their contami- 
nation over into ttw canned product maktng ateriltoa- 
tioQ dUBcult 

OatMtliig Coil Dgro ia Butter 

T his MtlMd call, Unt for 

from Hh* melted eueple fegr Mtaitlcii at a teauMta* 
ton not abofe IM* Oeat. About 1 enUe emtlmeta, ct 
ttao fat In a teat tnbe le heated la aa ell bath t» UB* 
Omt. dnrina wbliA tlsM tbe tobe le oeearioaaUr 
moMd, rtieken, end Mpteced. Veveteble IMttar ertote, 
or the aaMrel oobnUt matter of tbe bottfr Mdee to 
odorleaaaeee within ten mlmitea at a tampirataibef Wl 
to UO* Oeat me la trae enlr la eaef tV, fat hae 
been aeparated at a twaper a taia net abbra IQO* Otat 
It tide bMcaottim la not o b ee r rod tt dW and banm 
eolorleaa en b e attm to bldiMt' timdirairnttA 0«al tar 
drea namla oolotod at tlirkttM' lyjnwetwefc 


la^ vaatfat Sa Bftaaa dMUMcriM Idfltfdb. 

marfctalL gimA atitonBff-toikii hAiVtolf rla A*. 




ttfifififiifiijdMa 
SffiMkMa, fif 


tot Burnaut irntf fi»> 


itotaiKW to Wkf tiiti 
aofi nsuatraliofi an fisfuni iii ad i 
adb. iwa. •BKottr.dalM^ « 
mlam ai mt en ^ . Mm 
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Ntw Fnmck projMtiag UntOTn which la affeetiva In hraad dnjrUght, ahawn aaaamMcd and Uhcn down 


Coontiav BMtdria 

Br J, Baiwr 

at tiM antl-tivbiu teborat o rtea of the Fraidi Armj 
I\ aon mi i aro ptoparad In aocofdance with the ii« 
onmaljr actentlllc tbonch aomewbat comidlcnted metliod 
vt Profeaaot Vincent Tbeaa preciona Imnunitr glTing 
llqnida do not oontaln any aiitlaq;»tlc but only blUltmii 
of typhna bacUU The emnlalon obtained ia boweTor 
too rieta in mlcrobea to be need aa It atanda for tmccI* 
nation pnrpoaaa. naaa ctUturea an tbenfore dilated 
with ateriUaea water and then rery pure ether la added 
to the ennlaion of tsrphoa bacUlt The mixture ia 
stirred for a faw oeronda and then left alone for five 
boars aftor which the lower part which coutalna all the 
bacUli and the aoli^ tnunu^ty-fflrlnff matter la drawn 
off On aceoant of ita lightneM of wdfbt the ether 
floats above the Uqaid which with the addition of salt 
water mahM up the aaniiit 

But in order to hfing the emulaioii to the deirind 
density, two bUllon mterobee per coble centimeter, their 
nomlier moat be eatimated, which la done by using the 
Angus cell wdi known in laboratories and which en- 
Hhles the operator to coout, by means uf the mkniacc^, 
the number of bacteria contained In a very small unit of 
▼uiume. A certain quantity of pulp Is taken together 
with a determined amoont of water, tbeo a drop of the 
HolntloD U put In the cell which haa been prerloualy 
meanured Knowing thla laat number as well as the 
number of mlcrobea eontalned In said cell, the number 
uf mtetobaa oontainod In the flrat emulalon la deduced. 

Tbin matta of CQUUti&g bacteria U a slow one and for 
some time the Frencfa antl*typhug labcmtory has been 
using the opadmeter whtdi was Inreiitoa by Memra 
ljuabert, Vila attd Watterllto. Hill Inatnnaent, which 
completea the work more quickly and predaely, la com 
iNised of a photo m eter formed by lumiiwaa drcults In 


juxtaposition furnished by the same source, one going 
through thp bottle containing the emulsion and the 
other submitted to a dimming process capable of modi- 
fying its Intensity In acrordniu'e with a determined 
(Ctmiinned on page SS) 



The centiifuge in wUdi the bacterial solutions are 
given their ffngl preparation for use 


Daylight Projection of Opaque Subjects 

By Gcorgo Ganlois 

W R lllnstrato herewith a recently marketed Krencft 
aiipsratiu whhh miikes It pcHutlble, In a light 
Tfioni, to project either ii|Km a screen or iiiMin any 
virticnl borixontal or oldhiue snrfares, with the same 
digree of freedom onUiuirily enjoyed In a darkennl 
chamber The apparatus is suited for use with lamim 
Hiifl (mrrent of auv dettcrlptlon whaterer The lUKtalla 
tiun sliown In our pictures will project npon nine square 
meters of snrfat'e (a Mpiare approximately H yards on 
u side) The projection Is effected by moans of light 
reflected from the object, rather than by transmittwl 
light, hence no specially pniMred negative or trans- 
parency has to be made, the projettlon being direct 
from the original to the acit'en It Is anticipated that 
the new upparatiis n\ 1U have a wide range of ntillty 
ill c<mnectlon with the examination in detail of maps, 
lUuHtratlims eti The Frent»h anmmnceinents feature 
the posslbilitioM of using It in c*ouDeotlou with photo- 
graphic msim made In nirjdanos, to ilet(N*t forgeries In 
documents of an> iharmlir, to throw upon the screen 
before an ADtltcncf* f>rlg1iinl duciimeiitM of any nort 
whatever etc The seirt t of the sueceHs of the new ap> 
iwratus is stntetl to lie In the arrangcnocut of the 
reflectors behind the source of light, and In the short 
focus of the leiiNPN employed to coucentratH further this 
light niion the objoit 

Ihe new Freiu'h iimJiHbu* la simple etumgh, as wrlll 
be noted by Ktnd>liig the acf^Hniwiiying lllustratlnus. 
It omststs of a lump bouse provided with s istwcrful 
mnUenscT the balniioe of tlie optical system contained 
111 another unit, anti tlie member tbat holds the sub- 
ject to be projected In position By having the objec- 
tive lens moimtisl vertically Instead of horixontally, the 
construction Is greatly slmpllfled 
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Inventions New and Interesting 

A Department Devoted to Pioneer IVork in Me Arb 



Air^hambrn hj 8 Inrbci are pro- 
vided In tUa brick wall to abMrb 
moiatare penetrating outer wall 


Something New In Brick Walla, 
Uring Standard Bridu 

S OME twtmcoro building rotnulMiton- 
rrfl fmm leading cltlea of the conn 
try HAW an tnt4*n>Rtlng tent of thi new 
hollow brUk wall, which la being pro- 
moted by the Common Hrltk Mantifac- 
turera AaaoelAtlun of America at their 
rwent conference In Cleveland l*ra<»tl- 
i'ally all of them will n^tinumend It for 
Adoption undor the building codes of 
their ( Hies. 

The wall cfiu be built In any thickness 
and claim Ik made fur it that by reaiHm 
of breaking the continuous mortar Joints 
that exist in hoIIiI brick walls It iMKHunea 
lmtM>r\loiiM to the iieiietraliou <if mois- 
ture riasterlng is done directly upon 
the InKhle Teni*er with r<»mplete freedom 
from detrimental moist ofTects whether 
tbo wall iM* 8, 12 or 10 imlieH. 

In Ibis wall the briiks are laid on 
edge with headers at every joint in an 
8-lnih wall, but at varying distances In 
the thicker walls. Itulldors say It 
otters a saving of ono-tblnl In hrlik ime- 
bolf In mortar and twenty five per cent 
in labor (‘ost. In addition saving the 
cost of furring for plastering when the 
wall Is done It has lieeii usetl success- 
fully In half a doxen states. 

The Cleveland test was made with two 
walls of S-hirh thtekneKS, P feet high and 
12 feet long, imrallollug each other at a 
distance of 12 feet apart A short re- 
turn was bnllt at each eud Four types 
of ronstnicthm wre provided 



Simplt drvlee wliidi la placad between 
garlmreter and manifoM in order aMra 
fully to vaporiM tbo fool 


Upon a heavy platform upon these 
walls was built a 12 inch all rolok wall 
4 feet high forming a ct»mplete Incios- 
urt into this was dtimpetl sand which 
together with the platform and walls 
representetl an aggregate weight of in 
exi^esH of N.S tons, the equivalent of the 
weight of an average two^tory, oeven- 
nMim honse, or approximately three 
times the burden that would o^lnatily 
Ito Imposed upon them Not the slightest 
e^ldem^ of stn^MH npiiearefl even uuder 
this most sev< re tf^st 
Ihe wall has never Item adequately 
lestid but such tests will be made 
shortly witli the ten ralUkm ton mac blue 
of tile Bureau of Standards at Pitts- 
burgh Ibo Bureau at present la ooa- 
iliii ting Are tests 

More Miles to the Gallon of 
Gawdlne 

T he little economiser shown In tht 
accompAD)ing lllnstmtlon fltH be- 
twe<m the carhundor awl the manifold, 
and enters Into the Intake manifold It 
Ik made up of a line mesh of copitcr wire 
Rtndcbod tightly over a Ant spiral, the 
edges of the wire extending out between 
two Aat plates of asbestos material 
which is Areproof 


The gas must pass over the spiral of 
the economiser and through the fine 
mosh cupper wire, which acts as a sieve. 
This Is said to create a high explosive 
vaimr whhh reaches the cylinder blocks 
and exidiMlps with greatly added power 
By passing through the spiral and the 
sleve-llke copper wire every drop of fuel 
Is converted Into power— an explosive 
gas and not part liquid anefa as enters 
the motor often when no device of this 
gtmeral character is used It is claimed 
that 2A per cent gas consumption can 
lie saved 

A Handy Headlight Control twe 
tho Considerate Drhrar 

I N order to factlttate the changfng of 
headlights fnun bright to dim and 
thus promote rond courtesy without In- 
curring tho slightest inconvenience or 
danger. W Aoge of New Tortc Olty 
has Invented the Uttle device ahowa la 
the accompanying lllastratlon 
By using the simple device abown, the 
headlight control may be placed right 
on the steering wtieri, atwaya wlthta><<r 
ready reach of the driver who doea not 
have to remove his hands from the oteer- 
ing wheel When parking the car in a 
place where only a tall light la needed. 


this may be aecompltsbed by raising on# 
of tbe buttons on the switch box, thus 
leaving all beadllgbta dark and only 
the tall light on The switch does 
not interfere In any way whatever with 
the dash switch Klthw switch can be 
operated Independently The device la 
so simple that It may be readily attached 
to any standard automobile In a abort 
time without changes of any kind 

llbklng BvcrgTMn Tkuiaplaiita* 
tion Practical 

T BANSPLANTlNa anytbloa from o 
liead of IcttucQ to a large evergreen 
is always a fussy Job and one that Is 
not always successful In fact, with tbe 
large plants and trees transplanting be- 
comes dlAlcult and problemotlcal, espe- 
cially In the case of evergreens which 
often die after being tronatdanted This 
Is attrlbnteil to the fact that the sacking 
enclosing the roots and earth ball forms 
more or Icma a Aoxible container, and the 
Jam InHdetitnl to trnnsp<irtatlon quickly 
caiiKo the earth annind the vital rootH to 
iH^come liKmened therefrom with aerioui 
or even fatal remiltH. 

With these facts in mind Lionel Well 
of Goldsboro, N 0., has Invented a trans- 


Ijlanlliig recetitacle whUh may be em- 
ployed in transplautlng all types of 
plants but more particularly treea of a 
less heavy nature The receptacle 
conslMts of a metal caalng, properly 
hinged, which Is placed around the roots 
and earth ball of the tree tu be trana- 
planted Metal altdes at the bottom of 
tbe receptacle prevent the dirt from 
falling out of the tapered receptacle 
Straps and bucklea hold the earth ball 
Armly In place In tranaplantlng tbe 
tree a hole Is Arst dug, after which tbe 
tree or idant with the receptade atlU 
about It Is placed in poaltion Tbe bot- 
tom alldHi are removed, tbe bucUea un- 
done, and the receptacle removed, follow- 
ing which earth Is packed around the 
earth ball containing tbe unlmpalied 
roots. Even loorleaf plnea, whldk are 
among tbe moat dllBcult treea to tranw 
plant, have been handled with UUg 
device 

A DwtteM Mop fOT the Dwtr JU> 

I T baa remained for 0. •Xukka of 
Roobester, Hinn, to Invent aa in 
genlona dcaning device and 
which Is du»wti in the acooupaayteg H- 
lustratlofii The asop and the budmt 
are light In weight and are adaptaUe to 
many dlfflarsiu deanlng operatloaa about. 



Tiny awlUhbeard wUdi may be 
BNwnted on autemobile steering 
wheel for eeatrelUng liilitg 


the home, shop, hospital, factory and 
so on * 

The bucket Is Ailed with watef to k 
depth of about one Inch above a screen. 
To free the mop of Its dost and dirt 
It Is placed on tho screen and moved 
gently back and forth several times so 
that the dirt Is looseued from tbe 
deaner head and passes through the 
screen to the water below If the mop 
has been used wet for washing opera- 
tions, It may be cleaned In the water and 
then wrong out by placing it on the 
roller as shown In tbe illustration, and 
rolling U back and forth to aqueese out 
the water 

The hoow cleaner can be used with a 
rag Instead of a mop If desired, since 
tbe hddpr Is arranged to take any form 
of cleaning memlier Tbe angle of tbe 
deanlng surface is adjustable with re- 
latUm tn the handle, so as to work In any 
position 

On account of the screen In the bucket, 
whkh acts as a perforated washboard 
through which the dirt settles and stays 
in the water below It, the cleaner is 
readily kept dean while In use as a 
mop or when cleaning walla. Again, 
after It has been used dry for cleaning 
walls or oiled for polishing Aoors, It 
can be easily and thoroughly washed 
In hot, soapy water and wrung out with- 
out Mug touched by the bands of tbe 
fair and gentle operator 






Metal receptade for tranaplanting dificuU planta and treea after removal from 
long-leaf pine trecb and the device alone 
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n« Mi*p gftf* dwt taJIft— tiM ^ktm to wUeh 
tke ploco li ■kort or ovtr Uo ■ io nd o w l 


A Readiiig Ldmlt-Giiffe 

T HH vtm ot two nitp KOgcfl, or a doable gage with 
one opening eat to ‘*go'* and the other for ^t go** 
will be made mmeoeMarf by the reading limit gage 
lUiMtrated herewith This la oet, Jaat aa U the **nut go" 
member of the coitomair pair for the fimalleet diameter 
tolerable In the piece under test Dut Initead of being 
rigid or eet eo that the operator can 
merely tall whether the piece went dean 
or not the movable Jaw haa anfflclefit play 
NO that any piece which the macfalDc can 
be ooncdTed of as turning out wtU allow 
itaelf to be forced Into the oiienlng of the 
gage When thle baa been done, howcrer, 
the pointer on the scale indicates the ex- 
tent to which the minimum tolerable ate 
baa been exceeded. In many Inatancea 
this la a preferable procedure for ordinary 
testing to the aiinple go and notgo type 
iit gage, while In other cnees, where It 
Is necesaary to daafdfy the accciitable 
parts so that element! of the cmnpleted 
machine which are all **fat'* or all *thln'* 
or alternately the one ajtd the other may 
be paired off; it la of extreme ralue Oyl- 
iadem, for Inatanoe* may be daaalfled aa 
(fveralscd, normal and under died, all 
three falling within the extreme limits of 
toleration, and if plaUma are slmllariy 
claaatfled, a large idaton may be aaaem 
blod In a large cylinder and a somewhat 
better engine produced than if assembly 
were entirely Indiscriminate Indeed, thia 
procedure often admits of the enlargement of the toler- 
ation limits without impairing the product In any wny 

Tke Power'Drlrai EnuMr 

E VEItYBODY hu luul •xperlcnce with the dlfllcaUr 
of effecting i dean erasure of ink mariu that shall 
leave no trace of the operutloa In the form of a broken 
snrface that smndgsa the moment a fresh Hue is at 


•Hows the long, strslgbt member (sson projecting at 
the top of the unoocnpled hook In onr photograph, sncl 
resmbUng a railroad spike in shape) to dnip into 
oontad with the broad, flat part of the hook. The owr- 
coat la then locked <m the hmik and can he rdensed 
only by a key corresponding In number with the hook 
It will bo noted that this devico vrill operate wpiallr 
well with a coat that is prutierly hung lir Its hniigcr 
and with one that Is hung over the end of tbi> hook In 
the atmence of the hanger or in ttie freunent cvetit 
that this Is brdken In this case the coat ItMclf Is 
pinched botwoeii the spike and the hook A second re- 
talnlug merotier swings over from the Ihk k of the frame 
and clamps tho hat Ui place in similar fuMhion 

The Photographer’s Handy-Andy 

T he commercial idiotographcr who hns on his 
shclTes n wide choice t»f lenses, and whose work 
calls for Intelligent selection among these, uses up a 
lot of time In putting thorn on and off bis camera In 
the accustomed fashion Tno simple attachments lllns- 
trntod on this |»age will materially lessen the time 
thus spent One of them Is an ingenious device for 
lengtlienlng the draw on a ratners where a long focus 
lens is employed This consists merely In nn extension 
to the fnmt 1)oarU of the c.uniera, which makes possible 
the use of a lens of much longer focus than the machine 
was designed for The other is called by the pbo> 
tograpber respontdble for it the **master frout4ioani ** 
It consists of three strips nailed to the regiilnr front 
board of tho Instrument, with a large opening at Uie 
fourth side of the quadrilateral, and with the strliM 
cut away on the inner aides to form a flange In which 
the front hoards of the lenses can be allpi)ed This 
makes it possible to change lenses In a Jiffy without 
the slightest fuss or trouble The ordinary practice Is 
to mount the vision lenses on different lens boards, 
whldi must bo shifted with the lenses 


Obitliiate Frnit Stains on the Skin 

T he olMtinute Htalns pnHlmtHl niton th< skin of the 
fingers by many fruits and certain vegetables, isir 
tioularly potatmw, have rec«iitl> been maite the 
of a special scientific investlgntlon by mlcrtMCftpionl 
and chemlc'nl meuiis, which prcNliiccd results botb In 
terestiug and mui^rlslng In one experiment micrch 
Hcopic sectlcms of human skin were preimred and plac'Ctl 



Hst-sad-cost hook that locks on the gsrmonts 
entrusted to Its care 


In an aqueous extract of potatoes. AVhen examined 
through the mtcrroacopo the observer was astimisbed 
to perceive that the uiitermcMt layer of the skin, the 
cuticle, was not colored by the potato cxtracl. It was 
a deeper lying layer, the germinal layer, which is com- 
tMMCMl of epithelial cells nhich la colon*d , the layer 
beic»w this, the “true skin * which Is technically 
kticmii as tho corliira and is Koinetlmes 
callisl the “leather la> er'* does not change 
color llonco tho sec*tl<m of skin seen un- 
der the microscope shoa s a narrow, 
sharply detlned, dark line lying between 
the non<coloriHl epidermis and the ncm- 
colored corlura 

Evidently, therefore, this middle layer 
or oidthcdlnm iwtsscMises a spcM^lal capacity 
for uniting \clth the dcimtiiff <*tmtained 
In the potato This Is all the more Inter- 
esting bcraiiiie It Is this layer of cells 
which contains the pigment which pro- 
ducer the darkness of tlie skin In bm* 
nettes and the so-called c«>lorcMl races 
Cnrionsly enough, the skin was stained In- 
tensively evt*u when the iwtato extract 
wiiM not Itelf very dark but merely pink- 
ish In color 

rnxsk>d by this phtnomonon the experi- 
menter fOiitlnncNl Ills rescarthes and 
found that tho isitato extract undergoes, 
upon exposure to air, a sorlea of changes 
In color, iiasslng ttirough the varloiw 
shades of refldlHh yellow, mahogany 
brown and \bih t blue ond finally liecom- 
liig qnlfe blaik Ihrldes [wsNlng through these various 
thnug(*R of wdor the extruil whb b when flCHt made 
was comparatively clear, boctanes increasingly doudj 
and lew and brs truiiHpnnut iiiitll fiiiiillv, the black 
colfirtng matter within It Ik ho di nne nnd honv\ that 
It forms a prf'dpltnte at thi lM)ttum of the vesnel 
riilH (.htinge of rtfior inn Ih* liuiKlderabh aiwloratcd 
by the addition to the extriict of certain metnl com- 
])oimds of a IihhIi character — nictidltc ox- 
ides, for example According to Hr Uob- 
ert Wlllhclni <»f Meniin, to wIiom* article 
in /J/c IjmithaH (brankfurt) wo are Indebt- 
ed for on nn-«>unt of those' oxiM'rlmetiUi, this 
last exiterlraent plainly Indicates that there 
Is catalytic acdlon liivolveil *1 huH, the 
cells of the opltbeltnm behave predsriy 
like the itowdered oxide Tliat the cata- 
lytic action Is not due to any sort of 
eiixymo or ferment locateil In the epithe- 
lium Is pMred by the fact that the de- 
coloration takes place cvea when the ase- 
tlon skin haa been previously boiled. We 
are Justlflod In concluding therefore that 
the epithelial layer of tlic human skin 
pofisetiaen certain elements which are ca 
palde, like metal oxides, of attaching to 
their npper surface certotn anbstancea, ea- 
pedally of a colloidal nature, imrtlculurty 
wbmi they po ss ess an arid character, and 
wMcb are, tboretore, capable of strength 
enlng the union made by absorption 
through chemical action also. 


tempted acroaa it An Ingenlona architect 
has condoded that tbe trouble Ite with 
the meana ordinarily emidoyed to produco 
the power behind the Initrumant, ratbor 
than with the eraser Itedf, and bq baa 
adapted the alectrlc motor to drive the 
famtltar cHcOlar craaer, modi on the oi^ 
der of the dentlat^a drU TIm apparatus 
as we mnatzato it la a hooMuuto one. the 
base bring an old dlctailhane motor It 
can be attached to any rieetrig aoricet and 
does Its work cleanly and ffut^kly, leaving 
a surtee barely marred at aQ, and oaany 
capable of taUng foHhtt Irik Ibea with- 
out mnading 

1 *Whtch Toar Bat tad CaaC* 

T acr rfjpw ^ddMrdag th» patron of 
iMnanat aa4 baitar rinv to chock 
hta nmohti «tth thaotahlor or hoop bii 

«ro OB thoH fl< thtptrt u 

• NOMt wmtUi taMhfte hoooawo of 
Tho WlMoC tho omeeat 
m tha hook MaMaa » attjto tr^ which 




Lsfb Mastsr iteUboard fScilltstlng vxehangQ ri knwm, KigMt Extcnalon front-bmird tet 
cnlarvM Um a copa of s aliisk box. 

Two handy contrivances for the pluitograpliic laboratory 
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Recently Patented Inventions 
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PertalnlBf to AoroMnUci 

0R8KnVAT10N KITS BAI li(»ON — S. 
l*itAiiHosii aiul L. Avumo, Home Italj Th« 
inTPtiiiiin reUtM In nfaserrstlou kilt ballcMMis 
fif the t 7 p« la which stability la nuUnUtned 
bj the actiuu of the wind mectliik the bkllooo 
romblnnl with the puU of the moorhid rop*. 
The d«Tlc« eondata of a ttaa container or baa 
of moderataly clunaated ahape connected with 
a conical or |Hilnte«l appendaga with atablUalnc 
or rudder bafa the rudder baya being flUad 
with air 

Portaining to ApBarol 

UARTHR.— U A Uannt and J A Riwit, 
1(>8 ^nrtb Ht , New \ork, N Y The ubjoet 
of the tnrejitlon la tn provide a garter mort 
eapeclalljr dealgnetl for holding up noefca In a 
Terr ample manner, and wltbont the uae 
of hooka, the garter being whoUr derokt of 
metal parts, elampa or almllar faktanlng dc- 
Three. Another object la to permit of ron- 
Tenlentlj placing the garter on the wearers 
leg and Id eiigagemant with the aock to be 
held up 

Eloctrical Devkaa 

riHCUIT BRBAKEa-^ O O Datibh 
tne Idom Wadi The InTmitloo relates to an 
antomntlc electnMnagnettc, overload circuit 
breaker of eompact form adjustable to plug 
fuse rceeptaeien, bo emplojed In house light- 
ing auil cHher electrical circuits. The objects 
are to provide a more odlclent device fur the 
protection of elretrlcal circuits from the dam- 
age wrought by over loading or abort clrcnlte 
to provide for readily determining which elr* 
cult breaker baa broken the electrical drcull 
and to provide means for easily completing 
a circuit which haa been brukeu 

Of Inttmt ta Fanaara 

GATR — r> U MH AlLit Pastor Preaby 
tertan Chorch, T«»aa, N Men More partkciw 
tally the Invention relates to nieehanlam for 
gatea, an object Mug to provide a gate 
normally poaltloned acroaa an entrance or rati 
way croaatng which aiitomatteally opens to 


I tarts, A further ohjoet la to provide an alloy 
I eapeclally aerrlceabla for oaa In tho mannfaa- 
tare of atin plugs and other StUaga UaMc to 
be anhijMled to Ibe aethm of acids, ne ak 
loy la composed an fOlkiwa Copper 4II'06% . 
ntekel. 9ft-SS% lead, 1-8% , mine. 8-0% . Iron 
4-S% , alltcon, approiimately 30% 

BRD — J r Diorgiuirir, Route 2r Oakfi%d, 
Wla An object la to provide a bed which win 
give readily with the weight of an oceopant. 
A farther object la to provide a bed In whlefe 
the spring and mattreaa instead of being sop 


MiUwood, Wla. The tavastio* mdatea to rae ott Imnmtim la to g g*T ^ o d Mvloa aopaal^dtp 
operated. Irranrh loamag haikd OfMraUi Tho od agto d fog «% vMR ot mnm vwifilb 
object la to provide a eoaapoelle avtooratle far maggariag dad tajttfatlgf ^ 
hand firearm vhMi can ha raadUy OhagfOd for tha movtag oiJfiM firljkh liggi gi «a tk 
oae tn targH practice or for aervlM bp tbt oaa ohJaat» «1iirat» g daviag Ik gggn|tod fa 
of eompantlvelp Inexpenalvo latavOhanfaahla tha olm arrat to vatgla Oo g%||fHif 4t 
parta to occoamodate tha vartoos oartrldgaa tho fiaed edieet, aMl ladlfottag mmdhaf 
of tho hand firearm tppo arhtah avo of vanosa tmtod hf tha girtaglad ^ 
oallber and power and whoftiB tho valativo gp aylt dim ji 

CAMKRA.-^ OcaoA, addnaa Rapaal Bao- rororttag martantm to aa »iiMg ha^ 
trepe. It Park Row. Now York, N T Tho aaooeiaaoo with tho hllltill «g ♦ 
inrenthm haa for an objert to provldo a 

eamara wherein a large noaMier of axpofaroa LAWN llOWBRw**^ Woe% jUMR 1 
nay be made while uatug a eoanmrattvolp email SU g ea tt U, Wash Thla bavaa tt ih la 
eonstruetloD Another ohjeet la to provida a moneayt * * typo and tiala dm a Mwa 
conatrnctloa where the aame leaa la aaad for from the Mn^ rdapiag whaal m flm 
the finder and for tho BAsln foonalag leoa A oattfr la % wap to On aSagO to a 
farther ohjeet la to piovido a eamara which hadgA ykov lated la amhif' Dm fbo aW 
Is so aauU that It map he oaad epealy, or ociamodatkag UmlC io aap tftavmamk 
rorertly In a hand bag. Iiooad withovt affaatlag tha |yH4' 

I’ORTABLS DtmiBIOM APPARATin.— B. ***^. **** * * *** ***Sr - 

Moiuh M Bm BndM, PariA m-ot. »• *>.*? »*f ?"”*****'***—*' * 

Invention relatea to apparatim for tho dif « aaw ind a chain, 
fnslng of essence or volatile Bgalda, and It TBaCTlLR F1NTR8IM I 

eomprlaea a hermatleally elcaad iioeptaela, eon- Seoto Rtver, N J Thu tarohthM rhEOi 
talning the liquid sad having a wkli Imaseraad partlenlarip to mecha a l mi for the tvegfi 
tfaorela and extending cat through the awtal taeoa and ambroldmUiu Ah ohfatt la to i 
^ stopper so that tha Uqnld Is drawn ont by a finishing dram gpon which laee or omh 
capillary attraction. Tha apparatna la con- map ha wonnd for tha final traatmwt I 
talaed tn a metal case the cover (rf which la one aolnttana folhnrai ^ dvpiagr and 
pierced with aaratl holes thna permittint the vent tha laaa which la Wownd apon ] 
vapors tn earape, hut prntreting objecto fr om abrlnklBf; 

all contact with the impregnable wiefc Al*PARATCfi i^R TBH DVYRLl 

COaiBINATIOV riLTRR PRBSS AND BTC., OF FILMIER. C Binmanh, OA 
DRIBR.— J J NAfTWLat, 300 Mam St, New graph COh SOfi W Jffitii Stv Now Torfe 
York, N y An ohjeet of this Invontten la to Ihla Inventhm haa for Ita objaet to | 
provldo an automatically altering filter preea a machine vficrahp motl an plctara It 
In which the ratldaal cake may be dlaehavged run back and forth, In drveloplng, % 
wltbout the bM of a flnhl Anothm obijact la and fixing, the dealred petted of traiui 
to provide a filter press having a aaetlonal eueh operation being reUahln. An im| 
boualDg, the atntiounrp part of which preaentt feature la that the film tvama hoi 
a mpportlng wall for the filter plateu and from In Ita runs back and forth, whme bp i 
which platen the enkea wlU deCMh nadar tta tow tank caa he aamtoye^ nad tha 
own walfht as boob as the amvahto aaetlonal any time ean he fnlly obuerved 
paita of tbe bovatag la dlaplarad CLAMP DOG — ^A P I 4 g y 

mmA rarut St, Ind i anap o l i s laA A parttoa 

***^^*^ ItMMS 4qet of the iBveatton to to aroThla a dai 

PLUMBERS FBERKT^ W fiHUATataY, eopoetoUp adaptad for am wtU grim 
c/o i*eaaaeola ShlpballdlBg Co^ Pennacola, Fla. tothen. A further ohjaet to to provide a 
The object of thla Iwraatloa to to provida a driver whieS to adJoataUa and othan 
cuoatnictlon in the form of fiexl^ pliers coaatrnetcd and operated aa to aaert a 
which can be bent aronad a bead, or variottaly fnl, egeetlTe gripping aetloa on tho v 
positioned to grasp and remove obatnettons. transmit the reqalred retatton tO th 
Tbe device to extreaMly itmpto la etmatnus wtthoai aurrlBg tho aur laca of tha iai 
tlob, and to strong and dnrable la naa 8IUNAUNO DByiCB.r-L % WatU 

TtXiL^ It l^ujran, 401 S Mata St, ‘'■Ua ^ The object of thfir iaveatto 
hltigerald, Ga This Invention haa for lU oh- fitovldo maehaatott of thd afcaractar a 
jeet iv provide a tool aopcclally adapted tor nae adapted to bo arraagad oa highwapa toi 
with motor veblctos wherein a blade to pro- tog drtvera mmroaeUag eaeb other frea 
Tided having a handle provided with an ogaet ■•to dlreetlens dangsuoan p l aam 
portion forming a atop for permltUsig the road, wharala mA oar aa It approad 
tool to be qaed aa a Jack pedal, the blade being ^tonger point opemtea tha meahaatom 
adapted for moving dirt, or tbe llks and hav- e*mtroto the atgaol at the apfiaalta aide 
lug upcnlnga to permit the tool to be aaed aa a <toager point for a apeetfiod Imgth of t 
wrvnch and cither the handle or blade serving ATTACBMBNT FOR COAL CONFI 
to asMliit to removing or replacing a tJra. a WALgag, Bnmwen, W Ta. i 

toMBlNBD KBYHOLB OUARO--^ Bo- mlatau gaaarafip to ooal mlal 

M.iiA, 3da N Avers Ava., Chicago, 11L An aUaarp, aad partteularlF to aa attfiohm 
object of the Inventkm la to provide a key f****®^^ ^ iiovahto eoavayatA tho i 
hid« guard adapted to be applied to a lock of • aimpto fiafi thus 

firdlnary conatruetloa and havlag aMOaa mov- dovico which oaa bo rmdflg attaohod to 
able rvlaiiTc to tho keyhoto of the took, and f o r amt^t teagp omtmRtog tho j 

means contruUlng the operation of a shatter f®** **®®*"'* *^t?*5!?!L?”**“** 
which prevanta or peraUts the inaortloa oC a ®® ** *” *® ^toiftir mly itoCftbfita tho i 
key into the keyhole • aaooag oonvveg 

FIRN fONTTRar-4 FttoMRi Bos IM 
HsstiRg ss4 UghtiBf gonid, Affc. Aa okjoec of Ch« lavaatlai 

ti ATBR UBATRR — F J Cbimme, Fateroa, " 

Wash Among tho ohjoeta of tho laraatUiB u ^ fuHhor oh|eOt to m iroeMo a 

to pn»v1de a devlee aepeetaUp odaptad tor 
vaporising water wharein tha heaflag etoMMt 
la interpeocd to aa otoetrteal clronlt aocmally 
open and adaptad to ba elcaad by the as- 
vaportatag water, the arrangement being aoeh 
that when the water to all vaportoed the «lr- 
cult will be broken ' 

MmUm aad MedtaakM DmUm 

ukah cuiTitto ATtACimam bob 

MILLINCI itACamU^M. SfO* Bw-/ ^ .... 

rrl, at., BlehMoaB, Vik A, IMM«M f«ttM A 

cmmmB, «• M, nttlac <wlw«, tat M, taWBtaltaaMk MgMe iMUta'tae’M 
PAMlndafl, ta attaakaaot, tm taWta At Ow AMtaBBIM O* 4ta"la tata 
chtaM IM Mttia* tatal ttan, «• i^lta ak- M« WBtalM’ >r ->» ijitatta »«• I 
^2 ?*_''**'*'^ ** * •*“ tat B IWta ta AtaH- Vta^niMAe-V 

wa AatMMttadl, Mt ta4 aatata «ta iMfli AM «A(Alta aM^wv, MltMtAMiB, 
at MAfA te «art AtaWAT A, ti aa> tta AHAtWAV Atab ... ' 

paMAlA A* ■aOIam M tkla taAkaata Mf 

trm iBDiCAvoB.-^ B. ilirtB. im jAtata, a»aiMt|£ramSnM 
CMM, at. obaai*. owatA. (AMNOwte fMe'Mr 




A ritovT BiavATiiiv or thb oats ! 

allow bd auliimublle nr other vclilclv to paaa 
tbrnugh and nulomstleally cIomhi aftor thv 
veblclc has paaoed without Beceaaltaltof the ! 
drivers alighting The gate U held by lock 
log means whleb must be released by the 
weight of the vehicle and will resist manual 
operation 

Of Genaral Intareat 

AVlMAL TKAr^R K. Kuiilu c/o L 3 
G Marr, Barr BMg Rherldan, ^ yo The to 
vcntlon relatea more particularly to a trap 
adapted tor catching gnpbeni. The object la to 
provide a trap of thla character which la of 
simple atMl durable ciinatructlon reliable and 
effective In operation and easy and Inaxpen 
slve to manufacture 

ANIMAL TRAP— W F Lascou Box M, 
Range Texaa. The uldert of the Invention la 
tu provide a trap especially adapted for naa | 
in the extrrmlnatloD of mice and similar ' 
rodents A further object la to provide a trap 
nf thla character of extremely simple oonatrue- 
tlon highly effective in use and easy and 
Inexpenalve tu mHuufactnre 
U1 Q EXTRACTOR— A I* MaIBB. T14 Ham 
llton Ht , Allentown Ba The toventlon re- 
lates tu a device whereby a alngle rug may be 
drawn or extracted from Iwtwccn plica kept 
on sat« In rag and carpet atorca for the par 
pose of exhibition ur rale An object Is to pro- 
vide a simple and effective davlce by which tbs 
rug may be extrarlcd and at the aame time 
rolled around a pole to keep tha nig In shape 
and permit more ennrentent handling 

AMAJYS.— F Miuikkv, 110 William St, 
Sew York. N Y Among the objects ef this 
iQventlnn la to provide an altoy eharaetertoed 
by a high resistance to the eorroelon of aeM 
and eapahla of witkatandlnf high tempera 


A nuanuTivg viiw op tho vm 

ported upon the aide bars of a bed fraato are 
anpported on a frame auapeiided from a cfora 
bar Bitaehed to tbs bsafi and foot pleeoa af the 
Btatlonary bed frame Springs support the 
frame which Is adapted to sink downwardly 
with the weight of an occupant 

CltRTAlN HtlLDBR-^L B OAMAOkAlfT, 61 
A S milott Itece Brooklyii N T An objret 
of thla Invention la to provide a curtain hoUer 
arranged to permit the uaer to readily and 
quickly fasten the holdrr In poaltkra on tho 
window frame without the use of aapanto 
screws of similar faateotog devices, A fnithai 
object la to provide component parts, Inclodtog 
mean a for fastening the holder attached to 
one another to prevent tom of any of tho 
parts 

MAGAZINE BI\DBK.--F H CauifP, 226 
E 4tb Ht , lAtm Angeles, Oah The Invention i 
haa for Its object to provide a binder within 
whleb a magaaine may be readily aeeared and 
which will not only proteet the magaaine, hut 
will Bupport the name la eondllkm to ho more | 
readily read Another atm Is to provide a 
rJamplng elcnwut so eonotrocted that U Will 
bind a magnatne whether aewed, wlre-atitcked ; 
or otberwlac heM together ! 

CRAYON HOlJ>BR— r M Bkixoo, 
Throop Ave Brooklyn, N Y The object of 
thla Ibveiitinn la to provide a crayon or 
chalk hulder more e sp ecially designed fur use 
In aebonla and other placea, to securely hold 
a crayon or piece of chalk in place wblla 
writing or drawing un the blackboard The 
bolder perm Re of readily ariJuiHliig the crayon 
and la simple and dnrable in cimairnetlon and 
cheap to manufacture I 

iNHBt-T CATOHER— n U JotXV, c/o 
Raleigh Savluga Trnat Co Raleigh, N C. 
This Invention retotea generally to insect catch- I 
era and mure particularly to a mechanloal sue- j 
tlun trap an object bring the provtotou of a ! 
ma niuilly contralled aod nunlpalated devlee bp 
means of whleb filso, BMoquItoea and other 
smalt Inaecta may ha readily and eaallp 
caught, trapped and killed 

CHECK ruOTBCTOR -—A C, Woonnrrr, 
Rurna, Oregon The particular object of thla 
InTcnthin la to provide an Imptmaot tor 
printing and perforattog eheeka for rnfeip 
purposes, tbe device Mng adapted tu be 
readily carried In the p<icket It betog Vula- 
tlveiy amall and oompact The ImpleaMnt la 
so arranged that the riHwk may he stamped, 
perforated and antomattemUp adrancud dur- 
ing each operation 

fOKTAmJC BIJROLAB ALARM --S. Spii- 
nai., addreaa M Straehanafcy, Tfeompani a»d 
horvn Ud., East lUveh, Ooua Atoung tha 
objecto of the torantleff ta to grorlito A port 
able burglar alarm tor (ha uaa of travatore ang 
otbat peraona, and arranged tor eonventant at^ 
taehmant to a door, wtndew or other awrnblq 
part with a vtew to a n ipdtaff an alarm on tho 
morement of aorh part* AnoChar oMwt fa td 
allow of aettlag tho alaagi tn Soap am- aiamfi 
ing AoaM tho door ho dooad ogalff gflar il^ 
alarm ta started. 

OOMFOSme AITTOMATIC FtRlURM,— W. 
B BonnanaH e/b Intaad Bmpith Paptf dw 


for mapia r lag find ^ M|o#tg «C 

tha moatag aifaM arljkS rtaRi ar »» tha find 
oklaat, whorate A davfaa la fp MMa 

tha ohnarm la vatgla tta a^fijug gartaa aa 
tta fixod ehieet, Md UttfaatfagiapttShfafaaaa- 
tmtod hf thagwtagfiittJ'tKfVMfa**^^^ 

and whatato tka valativa ap ayfi A|ip pafi tto 
raooedtag m att aa l a mi to aagaMt «t hattg vfJtaA 
tn aeaociMaa with tha AHttsA# ag' iftHk tta 
ranga. 

LAWN MGWBRw.^ Woo% jUMS W ttat 
SU Seatlla, Watt This fcaraatlaii fa of the 
monoapdU tpM and fn k tn daa a saval fatm 
from tho Mafan rfinttfag whfisl fa fSa ntary 
aattar fa a wap to avi faega to a topah ar 
hadgh FfaTtafag to jpodw' tor tta atttfap a«^ 
oefaHwdatfag UaaK ta aap faumpmatt of ttb 
ftnaad wittavt affaatfag tta faHd' gofana 
tlon. The eattmr la apttondRp vafaad Af law- * 
trad bp tarniag tta aroaa bar aC hadfa to vihfi 
or nawfad a ehata. 

nOCTlLR F1NTS8IM M0M^ LnWP, 
Seatt Rtvar, N J Thu faTahttaa riton mom 
partlealarlp to rneebaalma tor the traatmaat of 
lAeas and ambraldmUA Ah ohfatt ta to pvaaMo 
a fialttlng dram apoa whitt laoe or tmhfaldairy 
map ho woaad tor tha fiiAl tiaa t mmt fa varl- 
oaa oolattano toUovoA hf dvpiag, and to pre- 
vent tha lAsa whtah ta womd apm It ftaat 
ttrlnklnf; 

Al>PARATCft FOR THE XWYBUmNO, 
ETC., OF FILMIER. C BumAhA, a/o fartm- 
graph COh 306 W J46tt St» Now Torh, M. T 
nia favaatlim haa tor ita ohjaet to praalda 
a maohlae vfierekp awttaA plctara films gra 
ran back and forth, fa davetapiag, wakUng 
and fixlag, the dealrad petted of tniumaat fa 
each opMuttan being reltahle. An importaat 
featarn ta that tta film tvavaia havtaoatal 
fa Ite rune back and forth, wbaoebp a ttal- 
low tank can ha ataptoya^ and tta film at 
any time eaa he fnlly obuerved 

OLAMF DOG-^A. P MlUAA. 146 W Tea- 
amt St, Ind l m a ap oW a, lad. A parttantar ah- 
fact of tha invaatlaa ta to pvovlio a damp dog 
eapoetaUp adaptad tor naa with grfadara ur 
tatteu. A further ofaeat la to provW# « dog or 
driver which ta adJoetaUa and othorwtaa aa 
conatrneted and operated aa to aaert a power- 
fol, effective gripping aetloa oh tho work to 
traaemit tho roqaltnd rotattoo to the work 
withoai marrfag tha •ur laca of tha aame. 

8IUNAUNO DBVICR^L % WAtUtt, Btas 
Mllta. fUi Tbe object of ttfir iavoattaa fa to 
provida m ochaaiam of fad afcaiacter Bpodfiod 
adapted to ha arraagaA aa highwapa tor warn, 
tag drtvara aifaroacUng aneb otbar from appo- 
Mt# dlreetlona at dangarona plaaas ta tha 
road, wharala aoeh car aa It appmattea the 
danger point upmteo tta mechaatam whtah 
eoatrolc tto afanal at the op p oaHa alda of the 
daager point far a ■peelficd taogth of thaa. 

ATTACBMBNT FOR COAL CONFBTORS. 
a WALUh, Bnmwdt W Ta. TW la- 
rantloa idatea g aatraM y to aool mfatag ma- 
eUaafp. aad parttehtarif to aa attittment for 
atattaaatp or aaovahlo coavaparA tha paipaoa 
being tha provtaloB of a aimpla a»4 faaipwialva 
davlca which caa ba raadllg attaohod to a aom 
vapor for autoowttmttr oMtoai^ the pafaaga 
of coal ttm a fr am fa piavcat hmgtmga of the 
coal aad to waltocaifa dtafathhto tta dial fa 
a aaooM aaavvfa 

FIRB lONrna^ Fkapcm Boa 160^ Nairn 
gonid, Aric. An okjoct cC tta lavaattaa to to 
prarHo rnwhanfi for toaftfaT fifdi at a gfa 
tnneo. A farthar ohfaot to to pravlda a ttfagir 
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jMfe m 

fg^ tm 

tii^ fori^^ iriOeii to tiMNtIrt to 

0 m pm mimtn laOtadad hr aur 
a«(«-4t la tl»<^pl«ta wUh an Ifon baac» 
of o w aa. inia irfiattoia uw f oread Into 
tba ^aabar «f tha pcaaa and c onp r ia i a d 
Into a Uock dfht br cwalTa hr twantr 
tnobea. la lihla Com mnaflactiiraM bar 
Hw oM for tmmMn$ Tbonaanda of 
«Mfa of tt at» aaod tvacj jmx 

fba PUMalpkla oongwinr haa bean boot 
lEnowa to tba fanaral poUla for Ita marina 
work la aalraslMt Toaaali, beoanaa of tba 
•Opactaealar aatora of thia pmanlt and tba 
toot that faaw«a oM Aididina afalpa fall 
Ipto Ita banda. Ita apaelaltri bowarar, U 
tba poiehaaa of aar kind of metal jnnk 
that the ordlnavr daalar la not aqnlppad 
to baadia Tba aemaaby will boy tba 
Ughtaat or tba haarlaat ao^ln tba woirld 
It baa tom down b no dr ada of brldgaa 
Raeently lU w ortunmi awapt away aravy 
M«a of tba old OolitiaUa Brldaa over the 
MmylkUl Rlvar at PldtadthPhla In leao 
than Italy days. TUa iron stmetara was 
pot op at tba ttam of tba Oaatannlal Rz 
pgattlon and baa now baan rndaead with a 
rn o da m brldia. 

Tba arm alaa boya rallroada and trolley 
llnoa— tndndlaa ararytblni from tloa to 
power plant ▲ atagla a tat a en wheel trol 
lay par now atanda on a aide track In the 
jard to brar wltnoM that tbm waa once 
a trolley line called the Cape May DeU 
wait Bay and gawall Point RaltitMd 
with dgbtaen miloa of track, Ita own 
power atatkm and rtidit of way and 
twenty cam The Jnakman bought every 
thing but tba right of way^ repaired and 
Bold Bome of the cara nnaab^ and <nt 
up the otbom ftw remeltlBg diemantled 
tba plant and acrgppad moat of the eiitiip* 
mint The company blao bought and die 
mantM the etoetrie railroad from Dan 
bnry, Oonn to Bariem N T 

Since tba ending of tba World War 
tbla coneam baa been pertiapa the largeat 
bnyer In tbo oonntry of metal ranging 
from tba virloOa four point barbed wire to 
■ball Recently the laat of tba aball caat 
Inca, totaling abont twenty d^a thonaand 
tona, waa shipped to a flna at Oiaagow 
Scotland, to bo melted and need in the 
mannfaotara of machinery and toola All 
other war mat^al except abont fOnr bnn 
dred mtlea of barbed wire and a large 
mimbar of bydraidlo preaaeo built at a 
coat of 110000 aarii to compraaa powder 
baa been broken up and arid Tba barbed 
wire is bring sold to famera all over tbe 
country It waa meant to guard tba 
trancbaa of the AHiaa, but it waa never 
seat abroad 

Tbm la, of eonrae a large dnmtity of 
nkkri-atael ammr Moot of the toanage 
of tbia kind now in tbe yard came from 
tbe monitor Amphltrlta, but Store are 
alao aome reaumnta of tbo batileriilp 
Iowa** in tbe riiapa of armor and dght* 
ing maata All of tUa maiartgl la cat up 
with tbo oxy acetylene toreh and sent bad 
to tbe foQttdriea for renwltlttg Piatca and 
ban of ateri and iron that contain no 
nlritri an Arac ent into bandUng bUm 
W ith tbe tdrck, and then chopped up in 
huge abeara tbo jaws of which wfll bite 
tbnmgb ata aqpmre incfaea of ateri 

In gaieral it nmy to said tbat tbm la 
no epecUc naa tor tba dUEsnnt typea of 
iron and atari anep AU of U gnea to toe 
toundry and the ateel ptanta to to melted 
over alalii It la toe pmriM In them 
aUla to vaa tbe old metal In eombinaSon 

wtto a new iA mwwM 

w|tb new woof in ^ making of! 

It la ttoa narir ^ 

that am 
: iwbat 

**!*■ ^ 


•5*((lSr5iiiSr 



It la tbeena- 
tom of wire mllla tor tnatanoe to draw 
wire to a certain bundle-lengtb and fre* 
anonOy an Ingot from wbtdi to# wire la 
Mng drawn will not be laxga enongb to 
omnplete tbe laat bundle At other times 
the wire breaks This resalCa In what nre 
eallad *diorts which are aold as acmp 
The Junk yard contains abont a thonaand 
mllag of tola wire for whl< h a reedy mar 
ket haa been fonnd only within tlio laat 
tow yean Inquiry throughout tbe world 
brought to light the fact that three or 
four Oblnoae and Japanese flriua arc buy 
era of tola material They diapoae of it 
in small lota to native metal workers uho 
use it in tbe couatmeUon of vanous n \ 
ritiea Buyers of tola material send out 
dedntte speclficstlons for what they want 
Ibey buy one hundred tons ot nsod Amerl 
can horse riioea at a time for instance 
and these are melted up by the smiths and 
need la making rasors, pen knives and 
Bovrittes. 

Tbe scrap yard baa a sky line all its 
own to one walking between the towering 
piles of metsl Junk One such pile conalsta 
Of all sorts of curious shapes some of 
which weigh forty and ftftv tons These 
are the aknlla from steel plants which 
is toe Dsme given to metal tbat runs o\er 
toe top of the mold or the metal which 
hardens In a furnace becanac of an accl 
dent The total amount of tola steel tn 
any one plant la too small for the maun 
factoring company to bother with Skulls 
accordlngty are bought by this yard to In 
broken up for toe furnaces 

A live ton Wright mcranted on a derrick 
mast is need for most of the breaking up 
Under tola treatou nt the atontest boiler r 
other piece of machinery soon becomes tin 
recogniuble and ready for the Are that 
will reconvert It Into aomi thing naeful In 
this connection no machine is scrapped 
that is anaceptible of salvaging 1 he com 
pany operates a machine shop where loco 
mottves road rollers sewing machines and 
\lrtually everything riae tbat can be In 
duced to mo\e Is rebuilt where poaalble 
and sold for contlnurd use A large per 
centage of the mctalplate scrap obtained 
Is uaed for the mantifactare of washers 
In all sorts of shapes and slaes This c om 
puny made all too washers used in tlie 
construction of tbe Fanama Canal 

Senne of the workmen engaged in tbo 
dlamantUng nf plants become as expert as 
Inmber jseks In their own line It Is n 
boast of the company that Its men can 
drop a smoke atack within Are feet of 
any glyen point Yarlons methods an 
need for thU work Fonndatlona are cut 
away on one side and dynamite la used In 
some Instances Where that is Impractl 
cable foundations are replaced wdtb tlm 
tor underpinning until the stack can be 
expected to top|de of its own weight when 
these are removed The Umbers are then 
burned away For tearing down gas bold 
era toe company naes a special axe wbh b 
cuts torouito wronriit Iron as though It 
were light wood 

A metal Junk yard may be likened to n 
history of toe early days of Industry 
But It touches other things besides the rc 
mance of buslnesa Tbe company some 
years ago, dlamantled toe power bouse 
of tUng Ring prison And eren tbe Ml 
dynamos used to execute the Arat of toe 
New Totk gunmen are now aenring aome 
usefnl purpoae They were dlamantled 
broken np and aold to be remelted Rooner 
or later some nse la fonnd for every pound 
wf meteUlc ecrap toat Is kept off tbe dump 


WMpoBf at Saa 

(Cosflssad from psys A5) 
torpedo bite are, gsnen^ly In iqiota on 
pfqtoeted by aroMW Again In too oaao of 
tmpsdosB, fbo sxploriye effect la en 
kaaced by (bo taeitiiMHi of water, for, by 
#ater pmmm, toe fall forea of Iba ax 
plorioa la Ira&HiIttad to tba atteritod 
ML 
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Softens the beard 
instantly 

Ends razor 
“pull** 


New 
Comfort 
in Shaving 


TP yoa bave a heavy, wiry beard and tender 
JL sbn, don't be content with the old, painful 
way of ahaving now that Shavaid, t^ per' 
fected beard softener, is available. 

You can really enpy shaving and be rid of annoy' 
ances, if you'll merely coat tbe beard with Shavaid, tbm 
apply l^ber, without rubbing it in. The beard will 
soften instandy Then yourrazorwiUi^ideover quickly, 
smoothly. Your skm u soothed and kept m conditma 
fay this ddightful emollient. No after lotions needed. 
Begm now to know this new diavmg comftirt. 
Buy a tube of Shavaid at your druggist'a. 
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Fna9 ■ IS a 
•wiot AmsMj for 
Steam « FooiPtem 
VtleofMlior Steto- 
•pTnwIo 

W F AJ ImmCo 





^oorteen Cast toixtirtk Street 

ileto l^rk Cftp 

An Exclusive Residential Hotel affording 
the Dignity and Elegance of a Private 
Residence Opposite the Metropohtan 
Qub and Fifth Avenue entrance to 
Central Park with easy access to Clubs, 
Theatres and Shopping centres 

CBBEt & jftrttfOfi 



■LETTERS & FIGURES 214 

Idonlify Your Own Proporly 

M.O.AiwyanBishigO»t 

Of thirty aeven ateri letteramid Agureamaile for 

U & Government to aUmpaoldier a equipment 
Surtnbte for marking toola, wood lenther hteriand 
otoer articleaof bm aubetooce, Sim <d letter 
riigbtly lem than H mch. Sent pori paid, any 
where In United States for $1 oa 
PMNCIS MANNI 
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RECENTLY PATENTED INVENTIONS 

iVnntinucd from pope S^) 

InTMitloa rcUteii tn Invtrammta fcaTlnc Bi«n 
nallr oppratHl kc/ii mch a« typawritlnc and 
typiwtrliiii machinn Jn which th« kejra ara 
arrao^Hl In iHinfca or aaourlatad rowa Aawnv 
the ohjn ta la to prorklf mrana to raaMa the. 
learner to qiilchly and eaalljr maater the hej 
boanl for the manipulation of (fa i fnachlne i 
under whai ta commonly oaUed the touch 
ajrateni *' 

Mxt'fnNR volt f)iinEi>Disa 
AN1> TIIK L.1KK- A 11 WtM.rAUa riant 
ritj Urn Thla tnrontlnu relatea to a mu 
chine tor ahredillUK Itatubon for the purpoH 
of iiiakliid brooma A further objerl la to pro- 
rkle a maehlue wfalrh In one operation makea 
atrawa out of which bruoma are to be manu 
factoretl wberctii the bamluKi or almllar ma 
terlal U ahrtddnl by recliirora*liiK li nalba 
thereof over anltably arranscd meant fw ae 
eotnpllahiDff the porpoae 

Bl*OOr RACK ^R ULA( K, S1A3 Mnheiraii 
Atc.» nroiii, V Y Thla Inrtmtlon partlmilaiiy 
raUtaa to wpotA rarka for uae In connertlon 
with warplnf mUla or wearlnff ma'*blaea. The 
principal object la to provide a aponl nek 
which la an cnnatnirted aa Co permit of the 
eomblDed uae of a auflielent number of racka In 
connaetloa with a warplnir mill or a weaving 
macblna aa to nin the mill atnullaueoualy the 
required number of threada for tha maxlniua 
width of the cloth In one operation. 

KNIFH FOB rtTTTKRII— H B. 'WnLiAMU 
ST1 Balnbrldga Bt , Urooklyn N Y Thla tn 
veutWm pmatua more particularly to machinea 
employed fur trimming paper The primary 
ohjeet la to aa eonatnet the knife earrler aa 
to greatly faellllate the operation of placing 
the kulfa thereto and removing the aame 
therefrom. Uy thla method the danger of ac 
eldaBt la the operation of attaching and de- 
taahlng heavy knlvea la greatly redoeed. 

Mwdichl DarlrM 

TMBNTAIi ARTICrr^TOR H owh c/ 0 
Thornaa A I Drariy 704 ]*arker Ave Boa 
hury, Maea. An object of thla Invention U tu 
provide ao apparatua which materially redueea 
the time and labor required to manufacture 
aeta of falae teeth Another object li to pro' 
vide an apparatua whereby a art of falae teeth 
may be made whirta when Inaerted In the pa 
tlent*a month will reault In the maintenance 
oC Batumi facial expreaetona, both In rtpom 
and IB the movameuta of tha featuret. 

Mukal DtrlcgB 

PHOKOORAPn.-- C A. PBTTit, 8173 N 
Barah Bt , 8t T^onla, Mo« Tha aim of thla In 
yentlan la to provide a device more partlea- 
larly known ae a magaalne phonograph An 
object la to provide a receiving compartment 
or ffligailne adaptcti to accominodate an almoat 
unlimited number of rccorda. A atltl further 
object It the conatrucllun of a machine In 
Which any reenrda may be Inatantly available 
fur reproduction and In which It will not bo 
Boeeaaary for the operator to handle any of 
the record!. 

MUSIC tiTBR ItOIiPBR— W C Batn 611 
W Crawford 0t Klkhard Xnd Thla Inven 
tmn relatea to mnalcal racka and more par 
tlcalarljr to holdera auch aa are nanl on band 
loatrumenta An ohJiTt la Co produce a 
hoMrr tor uae ou Miith Inetnimenta ai a clari 
net and the like In which the lyre porttoo la 
held aeeunrly to the aupitorl without the uae 
of aet arrewa auch aa are commonly iiaed but 
having a clamping ring to include the body of 
(bo Inatrument 

VUif«.^A F Qaoam., BL Main Rt Oyater 
Bay V T The object of thla luvimtlon la to 
provide a vloL wherein a atnmg almple alruc 
Cure la produced capable of realatlng rough 
uae A furlher object la to provide what may 
be termed a ciknihlniHl vinlln and banjo the 
parta Mng ao arranged that the violin ahape 
and general cbarocterlatlea are retained while 
the banjo head la pmTlded and held In place 
n'gmrdleaa of weather coiulUlona. 

Prioie MwTcrt And Their AcceMoriea 

OAH RNOINR-^W R DiiiHi n, Bremen Xnd 
Thla Invention relate* to gaa mginea of the 
ninitl rylludcr two cycle typo An Important 
object la the pruvlolon of an englmt In which 
la prr>vltletl a novel p<irt and paaaaga arrango- 
nieut for effecting the trunafer of a charge 
fnan the cocapreaalug and charge forming aec- 
tloa of one cylinder to the rxploalon aoctlon of 
the next mljaccbt cylinder, the tnventlou tw- 
lug adaptable for uae In connection with any 
tw-«yclc motor having an ervn number of eyl- 
Indera aet aMe by rida In paraUal reUttna or 
arranged aa In a V tjrp* motor or In pppowd 
relation 


COKBINIH) BPABK PLUG TBtUfOfAL 
AND PttOTBCTOH.— B. B Wnmui. manler, 
Minn. The txivontloa haa for Ita objaet to pro* 
vhte a derlce wherein a ona-plaet eomhlMi 
terminal and protector la provided for dOn < 
vonlcntly attaching tha wire to the plug with I 
out toola or aoider, and wlthoot tha poaatbUity 
of receiving a ahock from contact with tha 
parta. A fgurther object ia to provide a derlca 
for preventing the terminal from becoming de- 
tached from the apark plug accidentally 
riSTOV RING — J O Nbal and 3 F nAirr- 
Hxa Box 107, Granite City 111 A purpoM of 
the inrentloD la the provlalon of a platon ring 
adapted for uae on Internal comboatloD en 
gluf* enmpriaed of two rlnga aanociated with 



K rouTtow or a cvt^iMnna awd riaTow awo 
niKoa tw ancTiOM 

each other In each manner that when In ap- 
plied pualtion one of the rlnga la actuated by 
the preaaure of gaa to eapand the other ring 
into anng engagenmut with the walla of the 
cylinder and thua affectively prevent leakage. 

Rgllwayg and TMr AcceagorUa 

rONcRHTB TIB—A. C IlAPUurn Box IBB, 
Harrlaburg I'a Among the objecta of thla 
Invention la to provide a tie, wherein the body 
of the tie la eompoaed of reinforced concrete, | 
having at each end a rail neat acroaa whScb 
(be mil extenda, mM rail aeat being of Bbrooa 
material and bring anchored to the tie by 
the nme meaoa which connteta the nil to 
the tie. 

EVOINR INDICATOR.— U B. BuMT, MB 
llamtllon Bt , Sprlngdeld Uo. The ofajMt of 
thla Inrenttuu la to provide mcchanlam for uae 
In cnglnea of any character for Indicating and 
recording (he ateam preaeura at any port, tha 
dlrectlnn of moTcment and the relation between 
the operation of the valvea and the aald move- 
ment. 

PgrUInlng to Rocroatlon 

ruiUU^— J V WnuA 161 W 86th Bt, 
New York N Y An object of the Inveotloa 
la to provide n railroad puaale which will ba 
Inatruetive and highly amualng to both old and 
youug Another ohjt^t 1* to provide a almpla 
cunatrucllon for the pnialc which may ba 
caally and cheaply made The object la to re- 
verar tbe poaltlun of two tmlna by manipulat- 
ing the awltebea 

(N>MR1RKD OAMR AND MDCCATIONAL 
l>tVICK — b Qurm II n, 416 Hoffman Ave, Ban 
Frauclacu C al The principal object of the tn- 
rcutlnn la tu cunalrurt a game apparatua 
wherein a part la revolved fur the purpoea of 
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propelling game plecea eo that tha aanae may 
fall luto pocketa denoting varloua numbera or 
charactem. Tbe game may be playad by a 
number of peraone, and batng of almpla eon 
atruatloa may ba placed on tha market at a 
reaaonabla eoat. 

PnrtBinliic U TnUdgg 
VBHICLB urr.— lx r BAmo, OoaharbowB, 
Pa Aumbc Uc objecta of the InvMitlon la to 
provide a Ufttng devlea Cor vahtolaa which 
may be raadUy InataDad to nlaa tha vnUele 
ahova tha floor aorfhea, to parmit aoeaan fo 


tha tower and nader portton of tha vehlata 
withont requiring a witiatanttat porttaa of tha 
floor to ba cut away 

TULCANTSntO VGLD^ W TWMi, Ban- 
cnck, Ifleb The Invanttoa parttoalariy ralataa 
to repair duvleca for tlraa. Tha priua obJaet 
bring tha prorialou of a device of thie chane 
ter, which la capable of uae with tlraa of dlf 
ftweat dimeaelou, A further objeet la to pro- 



vide a device In which the beattog medium 
uaed la ateam and la which the conatroetton 
la aurh that the water of condenaatton may be 
proiierly carried off from within tha haattog 
chamber 

Firm WBHBfi.— V A. Moaag, Jb., SOS 
Perrier Bt. New Orleaua, La. Anaeug the eb« 
Jecta of the invention le to provide a fifth 
wheel anpported on an riaaUcally cnahloned 
vibrmtlng plate, and hnvtng a rockar abaft 
therron providing pivotal monntlng for a 
trailer aectlon ao that all thruata, ahoefca and 
jar* are abaorbed regardleoa of the angle of 
the trnller neetlon. or the eondltloa of the 
road or anrie of the turn. 

COMBINED BUMPER AND LOCKING DB- 
VICIC- — H Cniewnu^ C/o Country Club 
Orchard, Merita, Ore The object of the In- 
vcutlon la to provUe a combined bnmpar and 
locking device for naa on antomobflee and 
other power driven vehlclee and arranged to 
permit the uae of the bumper at the front end 
of the vehicle for the uaual pnrpoaaa or for 
holding tbe front or ateering wheela In loekad 
poritloti to prevent ateering of the vehicle. 

AIR BPRINO-.^ J Iai,in, KlpUng. Mich 
An nfajeot of the Inveutlon la to provide mount 
ing for n pneumatle cuahloa which will eu 
(Irely enclOM the euihUm and which will per- 
mit the latter to freely fancUoa to abaotp 



A viaw ig ijogaiTiTpiifAi, nacnoR 

■hocka and vlbratlona and give reriUeat anppert 
In any poritlon In which it la need A further 
object la to provide a conriructloa which to 
Bubataiitially watertight to prevent tnjnry to 
thn cuahton through contact with ntmoapharte 
condition a:, 

MAGbngrO contact— V Rioam, Hamp. 
UU, Texaa. Thla Invention parttonlarly retatea 
to a contact which may be need to edvantaga 
with the uaual type of Ford magneto An ob- 
ject bring to provide a contact which may be 
quickly and eaaUy removed, etoaned. and to- 
placa«l, and atoo one which will not make ahwt 
elreulta between the contact and the magneto, 

HYDBAUUC BTEERING GEAR. — B. a 
Cni M e/o Bneyrua Machine Ir Tool Co.. Bncy. 
ma Ohio. The invention rctotea to ateeitog 
gear for vchtotoe. An object to to prodnee a 
type of hydranlie eteertug gear for nee on 
motor can to eopplant tha preeant need worm 
and worn wheel type, or worm and eagtoant 
type of ataarlng gaar to thla aod the Invaotor 
employe a almpUfied hydnuUe pump and ftnU 
motor or aetnatlag meana 

ANT18PLABH ODABD FOE KOTOR TR. 
illCLBB,— li. & TAaggim aM K Tncomicaii, 
63 Roe da Lonvie Ttmllay, fletaa at Otoa 
France. Tbe ofejeet of this taveattoB K to pra. 
vide a gnaid In t en de d to pttvant the gptoAng 
of UqnJd mod ontwnrd , to ■eeempUrt thla a 
heuah to eentod to a traaM eaaptadid ftem 
two vertieal acme hinged ea a plate whtoh ta 


a^ted to move Tertlaony aM to Vrtag e* p 
l^te ee<toe 4 ' to the Vh e e il a eC th« Whtoto 
by arms which alee i ap yo r t the h weh Ccaaaa 
fey maaae e( qpringB 

BWnCB LBVBR OPBRATUfO KBCVAlf- 
MW —a. D BLUnggnBAi P O* Bob M. Ktovqr- 
etraw, N Y The primary ofeJoet of thla tn- 
vmtioa to to provida maana fM opeMttng the 
jgnitton awlteh when the mmm ta placed ea 
the extartor of a feox whtoh to ton to eaertad 
by the daahboard ef the vehicle A further 
object ta to eo coneiraet a devlee that each 
•wltoh may be eperatcd tmn a point edjaeent 
the Bteertag wheel of tna vehlele. • 

ADJUflTABLK TRACnVE ATTAOHKBNT 
FOB TRACTION WHBELB— R.*D Baclam^ 
100 ocntfal Ave., Rt. Petwefeurg; Fla. Kere 
parttoalariy this toventloa mates to trae tta a 
wbeeta of heavy vahletoa , the ofejeet to to pro- 
vMe an Inexpenalve attaehmMt of an adjaeta- 
Ue nature whereby to provide far the ae ea e- 
aary grip upon roadway eurfaeee aader vary- 
ing coadltkme. Owerally mwaktog tbe toven* 
tkm provldae the aae of radial adjusttUe trae> 
live membere whose eater ends art pnJeetaMe 
throogh the rim of the wheel. 

POWER ATPACKMKNT FOB ADTOMO- 
BILR HAND PUMPBr-C. C Mowav, e/o 
Book Bni^ Agency, CUatoavUle, Pa, This 
Invention rriatee to tire pomps at the ordl- 
naty character for aato m o M lee, and has fer Ita 
obj^t to provide menhealanl for eooMctiag the 
pump to a motor vahStle to eaeh Baanntr that 



A TUW BHOWIMO m PCMT Ilf PIACB 

When a rvar wheel la jacked up aad driven hy 
tha engtoe the pump will be operated, the 
pump bring ctmnected with the m>kee of the 
wheel and the running board, makteg an 
engine-driven pomp qvtokiy and easily attaehed 
for laflatinf aay tire on the ear, rither oa 
the road or to the garage 

CANOB TRAILER FOB KOTOR VBHl- 
CLEB. — D B. Woooaurv, Heeta Ytata Ranch, 
Olathe, Colo. The tovnatloa has for ita ob- 
ject to provide HMana whereby a canoe may 
be loaded with camp cqnlppage, eovered with a 
water tight and duet-proof cover, wheela plaeed 
under tbe canoe oonvertlag It Into a wheeled 
vehicle of the trailer type, and connected to 
Ue rear of a motor vtokto to he drawn theniiy 

AUTOMOBILE LOCK.— W F JnifRine, 
1814 Hanover Ave., Rlchmoad, Va. Among the 
ofejeeta of the toventiou to to provide a simple 
and durable tack to be operatively aasDriated 
with the ateering wheel and pori of an antoaw 
bile. A farther object la to provM* a look of 
auch oonatrucUon and material that it eaanot 
be broken without great dlffleulty, thereby 
dtoeonraglnf anaatborlaed reau»vato of the 
automobile. 

AUTOMOBlLB LOCKW B Faicu, Chpe 
OJrardenn, Ko. Thla Invention retatoe niMe 
pertleularly to locka for Ford nutomobllea. 
More eapaetally the toventloo alma to provide 
movable loektug arme with eatanrione angagea- 
ble with one of the radial ribe or ipokei of 
the Bteertag wheel Bo that when theee acOB 
art tacked the steering wksri wfll bt Mounly 
held against rotative movement to addition to 
tbe locUBf of the apark hhd throttle iBTBtu. 


DB810N FOR A MOTOR VmiCLB RADI 
ATOft^V W PAOh, 606 Lafayette BL, MtW 
York. K T 

DBKtaN FOR A MOD OUABD^-B. U TOH. 
UMBOS, Nortt Braoeh, Mleh. 
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Bm 

(OoMOmM from $o§o U) 
ia ooaiNhrlaf tite com of ttm catiftal 
^Ip. it srovt WA ym tom iw a oalt, mot 
on M emit ot gimt dtfmaim power for 
■aln&DS control oC tho oMf wtiM^ bu 
a number of aiettclm protretlre and of* 
to aaelat and pmtaci It If the 
protectlm apan cl aa am allowed to lag 
behind the devtlopaent of a nrw arm 
them la no oefoakm for tayaterla concern- 
ing the paaaliig of the capital abtp, In 
8tead« dwro must bo coocantratton on the 
prorlatcm of defenab tteaaQrea to meet the 
new mmaca. Aa In the pant, poa did not 
■end ottt a tmttleaUp derold of armor, 
nttAron In the praaeot poa give her a dt- 
Rtro/er acMoa agalnat anbrnarlneo. ao. In 
the fQtwvj aba win ham a proteetlm aerr- 
tee of flgbtmg aircraft 
Nfftartthatandlng all the hyaterla eon- 
*cemliig the paiaing ol the capital Alp 
a tTPOf U mnat be remembered that the 
rfaeapeat and moat powarful unit weapon j 
1« the pea. It bnrla exploalTea In large { 
qnantltica at eoormoaa Telodtr The Imt- 
tleahlp la the type dereloped to nae It at 
viteq the battleahlp or aome othvr 

tppe adopted to carry tUa weapon, with 
proteeUim Inherent In itaelf, or In aapport 
lug typea, agalnat the menace from the air 
and mbaurfave, wUl alwaya control tbe 
ttea and be the dominating factor lu naval i 
narfare aa tong aa commerce morea ln| 
Burfacc Aipa. Hboold commerce In balk 
and anonmma qaantitlee ever iwnre by air, i 
tlien, and only then, aball we are the bat- 
tleahlp dlaplaoed aa the dominating figure 
at aea. * 

nowever. the havoc made by the aub-| 
marine agalnat aea-bome commerce In the I 
laat war will be duplicated from the afr 
lu the next war, If defenalve nicnimrea ore j 
not devlaed and provldefl to meet It Aa 
til thla war with hoatlle aulunarlnea, ao In 
the next, wlfo hoatlle aircraft, any conn 
try will tie at a great dlmdrantage If ad- 
etinate air defenne for Ita aea-bome com* 
merce ia not at hand 
Aircraft, tiaed aa a deatmctlvQ agency 
lu a aea battle, can be largely dlaotranted 
aa a determiulug factor, for nullifying pro- 
vlslona will be made, aerially, by both 
aldeo before ouch a buttle la Initiated. But 
the nae of aircraft on a large arale agalnat 
merchant vanmla will hare the tame ap- 
plication an the anbmartne nnleM meaa- 
tirea are at hand for defenae, namely, anti 
tlnmf t gana and nnmter alr-defenw The 
Inability of the aircraft to operate for 
long periods without the aaalatance of a 
floating or land bane will mitigate agalnat 
Ita nao and valne. However, tiie mer- 
chant convoy of the next war will need 
two or mare anti-aircraft gone on each 
ship, and one or more fighting planes on 
deA, eapedaUy when within MO mtlea of 
the enemlea’ bases. It ocmtrol of the sea 
ia not already obtained, nr if the enemy 
has carriers or laen-of-war at sea, to be 
itsed aa raiders, nwrebant Alps must 
carry aircraft at all ttma*. 

The fonatldsm of the air forca advo- 
cates Is nut ararranted ao far as It oalla 
for the deatmctlon and abonttea of rar- 
face types, partlentarl# man-of-war 
merchant veaael*. Bconomy largely deter- 
mines trade routes and methods of car- 
nage; Both are aaaceptlhls^Of modiflea-J 
tion In time of war Sea-borne eommerea 
for long haida, win always, fo peace time, , 
be carried fa mrface cr^ since such 
(vaft are gnd ifoist bat for th|a and the I 
feneyatte the Aaapeat method of 
tramq;mrt over water No natkm can meet, 
in war ttma, an eeenonric abortiMte of fuel 
(tr miutnry mppitet by air tranaport or 
Knbourfoet onfL Anadagbateaumherof: 
^^bch craft would not bo bvnt In paaea 
lime beoaase of 

iB war Itm • MBM, kMt. ridebt 
da a laat n j ftd iMt t» itM ttai 

a(^ 
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A Chat with Madame Carle 

(Conitouetf from page S5) 
mad e as Indastry of it Our radium pro- 
dnotloQ gorpaaacs by tar that of any other 
country W« have found almost countleca 
ways of putting radium to work, such aa 
iUnmlnatlng watch dials, locater buttons, 
hones nutuben, chain socket pendants, 
gnn algbts, Instnimnit dials, aud au on 
And what saturactlon for Madame Curie 
to loam, as alie very quickly leurneU, that 
our methods of extracting radium frean 
the camotlte ores of Oolorado are pre- 
claely those which Professor Onrle, her 
husband long since deceased, and herself 
employed In a modest laiHimtory back 
some two decades ago when radium was 
first Isolated and studied by itself 
Despite twenty years of study and re- 
search devoted to mdlum aud radioac- 
tivity, Madame Curie admits that Ae bos 
much to learn And If she knows very 
little about this most luterestlng ot aclen- 
tlflc studies, who does? Radlnm, Ac tells 
us, must be hsndled with great care 
Oarelesa or Inexperienced handling may 
prove dangerons simI perhaps fatal We 
noted that one of her bauds had been 
affected by the radioactive raya aud her 
general henlth, an she told as, had been 
undermined at the result of imeuslfled 
wartime work with raillnm 
But wbnt will Madame Curie do with 
ber gram of radium, now that Ae haa 
nmllxed the wteb of ber life time* That 
la a dlflleuU qaestian to answer Kven a 
brief dlaeusslou on radium und radio- 
active properties soon leads to an tmpen- 
etrablo jungle of teehiMilogy, through 
which tlie lnex|ievlenced layman cannot 
hope to iwsn. Ko Madame Carle, with a 
modest smile, eoiikt not tell os Just what 
she Inteuded to do nltb the precious gram 
Kbo exidalned hiiwcver that the Curie 
Instltate In Paris divides Its efforts along 
two main lines, namely, physlcoAemlcal 
and physlciiMologlcal as Ae terms them 
The former has to do nith the study of 
rmllum and radioactive substances purely 
from the sundpoliit of the iihyHlilst, while 
the latter deals wltli tbelr application to 
Ae treatment of huniaii ailments Mad 
ame Curie Impressed us as lielng as muA 
Interuated In one aa Ae oAer Answara 
to a few msdliul quesdous made us feel 
Aat her Doctor of Medicine degrees have 
been moat aiipropiintely awarded 
However little Madame Curie may be 
able to explain to us as regards her fu- 
ture work with said gram of radium, one 
thing Is certain, and Aat Is that she 
needs rest and plenty of it Hbe told us 
the first part of her program called for 
protracted rest axteudlug through July 
and well Into August By September she 
wlU be back In Ae Curie Institute, hard 
at woric on tho gram of radlnm Fnrther- 
more, she intends to carry on an extensive 
Inveirtlgation with a large quantity of 
masathorlum, another radloactlva sub- 
stance, whlA she has taken back wlA her 
It was a mighty tired but highly grata- 
ful and appreciative woman Aat salted 
for rrthoe on June 2Dth, Down In that 
holy of holtee— Ae siiecle room— nd the 
*Dlympte" was her pi^ons gram of ra- 
dium and a quantity of mesaAorlam, val 
ned at fiaftjUOQ A all. Hiiectal precautlona 
had to be taken on acoount of the Alp's 
Instruments, for the eomp as saa mnat not 
bd disturbed In tbelr normal fanctioas. 
The Bnreaii of Btandanls carried out the 
shipping instructions. A beautiful ma- 
bmpum caae lined wlA lead and ateel waa 
prtraed Although the box waa not 
Urg^ It weighed, with theae llninga, IM 
pottada. Directly A Aa oanter of tlm box 
werh aeveral smalt compartataate, fo Sasd 
of Igad and aurvon&ded by atoM, each one 
of the rtgUt alaa to admit a small gtosa 
tntia conteAlng a portlmi sf At radium 
aaMn— tbs form A wUA Ae metal la han^ 
for Atpamt Ilw IM of tfaa tea* 
hogm box waa AAld wlA a gold lOate, 
bandaotealy marimd wlA Ae foUoarlag 
toateiptioii* *TtteeBted by tba rBuMdant 


of the United Rtates on behalf of the 
v-omen of America lu Madame Marie 
Hkludowska Curie In recx>gultlou i>f her 
transcendent service to science and hu- 
manity In Ae dlsmverv of rsdlnim The 
White House, Hay 20, 1021 " 

Conntlng BBctdria 

(Conilnaed from page 2fl) 

Aw The two olrmlts fom In the ocular 
Hold two adjacent layers which the bb- 
servur cqnalixet by the dluunlng process 
based either on polarlutlon phenomena 
produced by glass prisms, or else by Ae 
gradual dlsiilacemeut of a illumlug plate 

In the new otiaclmeti r tho liiinlnons 
Mource la a nitrogen lump of UMI enndte- 
IMiwor contained lu a metalJh glolH-, al- 
lowing light raya to pass In tno re(.taugu- 
far directions. A Icim projiK-ts a paral- 
lel pencil through two windows dlnmet 
rically optsised in the side of a clipper 
reeltdent full of wub r destliuNi to iwlve 
tli( emnlslou tulie Ou going nut, the pen- 
(11 after having passed tbnuigb a selec- 
tive c*ftlored screen iieiietratiMi h totni- 
reflection prism and then forms Into a 
lens which thrtms the ray iiiMin n ghiss 
cube formed by two right triangular 
prisms put together ahuig Ihelr hypiithe- 
iiiiMH, one of which, luirtlally slivered, 
throws It finally Into the mh r«mi*oi>e The 
other isnHl of light follows through the 
colored wrecu and luiRstng thruuKh an ob- 
jt-etlve It traverses tho glumi mho throiuch 
Its Hull sllrt^red inirt mid sulisciiuetitly 
tH-netrotes Into the field of the ocular of 
till! microscopo Before |x*iii trntiiig Into 
the AJectlre Ala liimlnons ray passca 
through a photographic pinte, more or 
less dlmmetl the Intensity of darkening 
having lieen prevlonsly dptorminiHl by 
mtaiis of speetrophotomotrlc measnrrfu 
lids plate mountisl on a glass c> Under 
pl\ots upon lU center by the action <»f 
a Utile handle wblib the observer aetn 
ates from Uie outside and hiis a |)hoto 
graphic stale dividing Its length Into KXl 
etpial parte In addition, Ae tharncteris- 
tles of the obJevtiTe have been enUuilnted 
Ml that the Image of the dlvlsluiis shall be 
fortiied on tlie level of the silver surface* 
of the glass cube so that it may l»e seen 
111 the mil mscope ot the same time as tlie 
limit of the two la} era. The efiualliig of 
the latter and Ac reaillng of the senle 
1 h Aereforc made In the some field lii 
order that the ohser^tr lie not lutlueiired 
by auv preconceived Wen n Imndle allows 
him to actuate a movabh shuiter whhli 
r(*veals the graded scale at the exact mo- 
meut ni-eded 

As the gradual dlmiuss of this photo- 
graphic plate or stretm Is meaaured hy 
means of aa nridtrary gruduatlon, It Is 
m-oessary to mako an empirical (Wllbra 
lion For that piinsiae a curve Is con 
stmeted ctmnecting the divUlims to tho 
standard obOHeti as n-preaontatlve of bar 
tc rlan sulMtance, such ns for example tho 
dry weight of Imeterla per cubic centl 
uu ter of emulsion 

After having taken as a standard a bac- 
terian emutslfin the same is dlrldod A 
tuo parts One Is put Inside n centrifuge 
iiliparatus and Ae mlxAre at the bottom 
Is drawn off and washed In distilled water, 
when It Is weighed at 110 degrees. Thua, 
tlw net weight In miUlgrsms per cubic 
centimeter of stamArd emuhdon A ob- 
tained. With the ot&cr part a aerlea of 
emnlaioiis A made up which are lacces- 
sivtdy examined through Ae opadmeter 
By nsAg the amounts read out as abacla- 
sas and the corresponding dry weights as 
ordinates, the calibration curve A ob- 
tained In the Aboratory the strength of 
the serums is not ek pr esecd In dry weight 
but by Iko number of booterin per cubic 
cv^ntlmeter and, therefore, after having 
obtained the standard, mlrmacopie oonnta 
are made by means of Ae Angus cell 
l^atly* frmn time to Ume, the various ad 
Jiuftamits of Ae appanitns are rertlled by 
meant of opal-ontorod glam pAtea dla- 
INiaed in tabaa and which are uaed for 
conaAnt opacity teste 
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LEGAL NOTICES 


PATENTS 

ri' VOd HAVE AN lN\hNIJ()N 
1 wlitthynu toiiutvut you cnn 
wntu riilfy and freoiy lu Miiiid & 
(%i for udvite lu regard i» th« boat 
way of ublidiiliig protei tiuii Pliuue 
Hand akotoliea or a modi 1 of your in- 
vention und a deacriptinn of tlio 
devKte, explaiumg Ita oiieratmn 
All cMimiiiuiiicationa are atnrtly con- 
Bdniitiul Our vaat practice extend- 
ing over a uenod of oeveiity yean, 
onublea ita in many caaee to Mvlae 
in regard to patentability without 
any ax|MiUM to the client Our tland- 
U^tc on Paterita ui annt free on re- 
(pieat rhia explains our mefbods, 
teriYia etc , In regnnl to PatootSf 
Trade Marlnt Feraiga Patents, eCe. 
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AoMuil Subseriptioa Rates 
Hdeartfic Aaserieen RwbBeatftens 

BclcatlQe Ainerlcan (sstabUslied 1840) oos 

year 80.00 

Sctnitlrtr Aiuarlran Monthly (eslablbitatft 

1870) onp ymr $T 00 

roaUgP prepaid lu Lnltcd Htatra and poaB«s 
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dltlonal 
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Kftit fettam for Aum and oolea Wbuloim, Anyone 
outi do Ik Hlir ilnmMid. UUersi olMr hi seueml afsittH 
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89 pfepalS Uuod sstmte and OesWm WMiilnd evanr 
whan* I'BlanlM will also nriiiddar mIo uf ijatoiit Nii 
trident o a Uobmiy t IlnUNivlllt. l*a, 
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NEW BOOKS, BTC 

The Stiiiy wf Chemical CkiUPOsmoK 
Uy Ida 1* nmnil New York The Miic- 
millun Cmnpfiny, I9f>4 8 to . ttSO pp., 
llliiHtnilod 

This separate treatment of chemical compo' 
alUon cunceiitratea attention upuu Important 
farts, and clrce the Initial dlacovorlra snil the 
trend of empirical knvwlettfe It ahowa that 
the accepted notation la Independent of the 
nltlmate constltntlou nf matter draws a dta- 
tlnet line between facts and hypotheses while 
rmphaidiliiii the usefnlness of the latter, and 
elsbiirales seleetlre reeearehea thst lend them 
aelrrs to the Ulnstratloo of various viewpoints 
In preference to attempting fnll hlstortcal 
detalL 

The Idyl or the Bhut Bamboo By 
George Parker Holden, BID, F.AC8 
ClDdnnAtl Htewart and Kidd Clompany, 
1020 Bro , 278 t»p . illuatrutnd 
Here Is another of those delightful Btewart 
Kidd books aneiit the art of angling The 
inya of the flaherman are sympathetically 
drswn there are chapters on rod making*- 
splitting out ami aasembllng tapers and plot 
ting, gluing up and fitting windings and 
guides, baudgrasps and reebiesti ore dsolt 
with expertly and the reader la initiated Into 
the home cultivation of silkworm gut, the 
teehiilqite of landing neta and equipment, and 
the features of a model anglers camp 

I’kAITHAI EnOLIBH FOE NsW AMEXHANg 

By IIOHO M O’Toole New York D 0 
Heath and CVnupany, 1020 8 yo , 180 
pp lUustrnted 

Thti causes fi>r Miss O Tuole s brilliant sue 
riRB as a teaiber uf our foreign born are ap 
parent In this simple reader with its care 
fully graded lessons Its ultlmsle purpose Is 
Auiorlcaniaatiou the f-acts at the end of 
rsrh chapter to be meneirlied teseh bistort 
cal and |H>lltlcal truths to that end The 
Initial sections are fall of splendid suggestions 
tu teachers and dml with devices and methods 
and the ruuduet of fact(»ry classes 

The Bot Bioii'm Yeae Book 1020 Kd 
ItPtl by I>iinkllii K MnthewH New 
lurk D Appleton and Otnnpany 
8ru , 2^ pp tUuutratcd 
There Is a iKiukphit* with space for the 
owner'a nsme and any twy will he proud to 
! have hli name on such a book as this. Us 
I will thrill to high sdventiire In the air, 

I yearn toward the woodsy cookery of Ladd 
, Plumleji and eestatleally follow T>r Ilornaday 
In ths track of (he great brown bears of 
Alasks Dan llennl tells how to make knlfa 
aeabbards and bogans. If the reader Is a wire* 
less enlhuslast or Interested In popular srlenee 
or In Indian lore, he will find here aumethtng 
about all of these thlnga. 

The Hitman hlnroii Dr the Hdentifle 
FuunUatlong of Lnlior gitU Indnutry 
By Jules Amar DSo New York E 
V ruitton and Co, linsi) 8vo 3UQ 11 
lustrutlons, numenniH tnliboi. 

(>f late years phyNluluglcal dais relating to 
working efllclenry have been ateadlly acruimi 
la (lug and much uf this accumulation Is aU' 
then tic and of practical help lu Imiustry Our 
author who Is LHrertur of the Kesrarcb Lab- 
ora turj of Industrial Labor at the Conserpa' 
fQire AsHoasi drs ^rts rt if ef tors, first sum 
marliea general principles his lengthy consU 
eratlon of the human body as a motor and 
of the conditions under which It atulns Its 
highest effleleiicy ss a working instrument Is 
u most interesting and enlightening piece of 
writing I'niprrly understood and applied bis 
shrewd and retiresentstlve selections from the 
iiiaiui of llteratnre ars liable should lead dl 
rcctly to thst desired consnmmstlou greatsr 
output with less expeudltore of effort 

OrjJ AT Foett oe Youmo at Sixty By 
Robert S Carroll, MD Nnw \«rk 
Tke Macmlllgn Company, 1920 Svu , 
147 pp. , lllnatratfHL 

Dr Carroll, who will be remembeved as ths 
author of aeTcrsl popular works cm Jangled j 
nerves snd tkelr retunlng marshals such In- 1 
funnattofl as sriewee aud psyehologr offers to 
unable wan to grow old gracefuUr. retaining his 
powers to au advanced age HU workable few* 
ommendattons embrace ths physical, mental 
and spiritual and their adoption wauld wlth- 
oot doubt bring greater comfort and saHsfao* 
tlon to tlto later years of life 

BoAhTtzm THBacniH THE Webt llfom By 
Harry A Franck. New York Thai 
Century On., 3920 Bro , 480 pp , 11- 
liutnited 

These sketehea are the 'roadom pfeklngs* of 
an eight months tour of the AntHlee ky the 
observant author of A Vagabood Joumey 
Around ths World They ors mot tntsodsd 
01 a traTaUr'i gnldsi thoi^ Uert oro BOty 


hints be might accept with btmflt • tksir 
chief appeal la to those of us who do our 
traveltng In a cotufurtabls chair To meh ths 
story of this extended Journey will prove ab 
w»rblng The American West IxuHes reedve 
flosest attention but the Hritlsk sod French 
territory Is siso eorsred with page after page 
of fine Illustrations from the anthor's photo* 
graphs and a map of hla Itinerary 

FityaioMMiY or Pabu Aniuala By T B 
Wood C B JS , MJi , F Jt 8 , and F H. A. 
BlarMhAll, HoD Part I General By 
F n A Marahall. HoD New Toik 
(} P Pntnfim'H Hona, 3920, Sro , 204 
pp., 306 llluatrarlnns. 

MtuOents of agriculture and veterinary ntn 
dents will find this an uunioally good trsattac 
on a neglected branch of physiology The In 
dostrJal Importance of stock breeding and rear 
tng is such that all resources of knowledge 
should be brought to bear upon theoL The 
first volume of this work tass chapters on hle> 
tidogy the orgaus of digestion rtspIrsUon and 
excretion the blood, the nervous system and 
so on until we come li» a very thonmgh and 
well iltustrsted aeetlon on the generative or 
gans and the mechanism of pregnancy and par- 
turttkm The second volume will deal with 
animal nutrition 

A Thoituht Book on the Hot rath* 
Method Edited liy T Hbarper Knowl 
sun Philadelphia J B Llpplncott 
Oomimny Avo , 200 pp 
It would lie hard to ci>ucelve of a work 
more stimulating to thought, more helpful to 
clfNH*, areurate reaaonlng on broad subjects 
(ban this unique offering of Mr Kmiwlson a 
l*sih iiage Is hestletl by a striking quotation 
provocative snil Intrlgiilng the rolnmns be- 
low provlfln simn* for quest Iona answers ami 
notes, and In half the Jnstanees several qcies 
tlona are provldml as models Two or nmre 
Bliideiita using this text together will find 
many a faarlnatlng evening lu the hook snd 
will make rapbl progrese in the development 
nf their mental powera 

lldirjHNO THE KMEROENrY t IJOfT Bj W 
C Mnttux Clovclnud Poutoii 

PiiimnhiiiK C(», 1920 Rvu , 270 pp 
10 purtralta, 21 llluntratluim 9 diiirrH. 
The former head of the l*nbl lea tlon Meet ion 
has here aet down the full story of problems 
mot with and nverroroe by the Emergency 
tleet (.orporatton supplemented by su ab 
aorblng gallery of pictures portraying the dl 
rectors of this vast nnderiaklng ship ex 
tcrlora and interiors lauiicblnga, snd the flog 
Island development Hinrii show bow expeu 
ditures wore converted Into shlpa how launch 
Ings and dellverlea progressed snd other eom 
pamtlve data of constmrthm and roata The 
\olume haa a dignified format Is printed on a 
fine quality of paper and presents In readable 
form facts that all Intelligent Americans 
ahoiild be Interested In 

ErKMEMTAUT Oiuimr irr ramTixo By 
Fred J Thoren Joliet, III , BU6 Bratiin 
stFpet The Joliet Calendar Company 
1029 Hyo . 01 lip , llIiiMtrahHl 

7*ha auCbfirs eonrse developed by hUi ex 
l>erlciic€ ss printing Instructor Iti the Phlcagi* 
public schools, sets forth for the benefit of 
the teacher the most approved priuclples of 
organisation, Instnietlonal procedure, aud 
equipment. Most of the text Is concerned 
with outlining an elementary course In whteh 
the points pertaining to typesetting coauKts- 
Ing and so forth are clearly brought out with 
e tabulation of sxerrlses, lesson material, and 
Inyniite. 

Crrativk OHEMiRTRY By Bdwln B Sloa- 
sun, MB, ]*b D New York The Con 
tury Co, 1920 8vo , 811 pp . lllni 
trated 

lo a most attractive form the literary ad { 
Itor of The /ndependraf gives os thf facts of 
recent achtavements In ths chemical ladnttrles. 
He divides baman progress Into three periods— 
the approprlatlve, the sdsptlre and tbs erss 
five, taking the last aa hie theois. He JastUlea 
his title, talks entertain Ingly of saeb things as 
feeding the mil coal ur colors ths rival 
sugars, soUdlfled sunshloa, and the produetai 
of lbs electric Niniaas, and, together with 
exact and sdlfylag tnformatlon, opstts up 
msgloal vistas to ths thoughtful rsadsr 

TaIT PAPEim ON IdCAOVE OF NgTlOIfg. Bd-< 

Itcd Iw Theodora Martrarg, UJl^ LL.D„ 
gtid HoraiM B. HTadE. Ph D New 
York The Uacmlllan OomBfuiy, 1999 
8to ; 840 pp. 

As avtryiMfly knaws, Mr Taft itaada for 
the Ttoakaa. and la quits as high aa authority 
upon It M any of those avralgnod against It. 
His Amsritaaism cannot ba guosUousd a^y 
mors than hla legal kapwlafifa hod ftMOh 
flcatleaiL Thaos ipsae h sa aod JMtan wafiaj 


mods and written before the adoption of the 
rovlssd Paris O^vanant— with the excapUon 
of uoa article ou ths revlsad Covenant. Ftcah* 
ly asserting that, had ha been a senator, ho 
would have voted for this Coveoafft, “Just as 
subisltted,* he blanivs ths l*resldont for ro- 
fnstng to accede to reosoBaUe RMMllfieatiOBa of 
Artiels X Mr Tafl*a inlsrprotatlons oBd 
oplalons should be read hy all who have the 
good of Ifae country and of etvlUsatloa at 
heart , he makes tbu prMUctloa that Mr BaM 
Ing will be forced to ratify the Leagaa Cove- 
nant with reservatlonsL 

Tur Ventilation Hand Book By 

Obarlea L Hubbard. New York tk# 

Sheet Metal Publlcatloo Company, 198QL 
8vo, , 281 iq;i , 150 engniTingi 
The flrri odltkm of thta hood book, with 
Its BUldeet matter eoovenlently arranged In the 
form of queattoos and answers, was wen ro- 
celvsd, and the preoent eolargcment oaS ro- 
vision has made of it an even better guide to 
good practice. It Indlcatea the prlnelpleo af 
vsntUatloa as appttsd to fornaes hsatinm 
treats of ducts, doss and dampers for gravity 
heating, explains fanroad fan work, and ooo- 
cludea with a paper on the veactlatloa of 
sbipa. 

MimnALoaT By Edward Honry Kraiu, 
PhD, HoD, and Walter Fred Hunt, 
Ph D Vew York McOraw*HiU Buok 
Onntiony, 3920 8 to , OOt pp , lllOB- 
trated 

This new aad attroctlr* text senret as aa 
IntrodiKtlou to the study of minerals and 
crystals, and la ths fruit of tong rxpcrlenoe 
lu teaching large claasea of begtaners. It 
compressiw esoMitbils Into a ringle volumo 
without secrtftclng dlreetnoss of treatment , In- 
stead of, or supplementing the convcsHimal 
drawings of crystals, we hsrn s series ot fiao 
original photographs. MlneraloKy Is sketebad 
in Its reUHonshlp to modem clrlllxatlon and 
to the economic production and nw-e of min- 
erals The human element Is Injected by moans 
of photographs and thumb-nail biographies of 
dUllugulshed mlnerabqrlsta 

IdcAsoNH IN Heat BY 'IVm H hraaklln 
and Barry MacNntt Methtehoni, Pa . 
hrankllu and Ohnrlvs, 1929 8vo , 147 
pp , lllostrared 

The third volume In this Lesson Bsrles^ 
by two expcriencHl edueaturs aud writers deals 
with heat Their methods of teaehlug are 
directed towafd coupling up matbentatlcal Mens 
with actual coudlttons and actual thlnga** 
hence their definitions while varying eonsM 
ersbiy from the elasshml form go to the heart 
of praetlce This, In eollesre and technical 
school, lends vltalUy to a eoume, and holds 
the Interest of stndetito by Its direct path to 
real and definite knowledge and results 

Advanled Hifop Dbawiyo By VlDcent O 
Gaorfffi. D 8 New York McGraw HUI 
Book l>rtnpany, 195JO 8vo , 347 pp , U- 
Inatrated 

By the use of this text those who an 
already fOmUlar with niechaulcal drauiug 
may gain a practicat knowledge of drafHag 
aa appUed to various lines of engineering. 
AsDong the dlecussloae of the book nn pic- 
torial representation, * l*atiHil olBce drawings, 
electrical drawing, piping layouts, structural 
drawing and sheet metal work Some knowh 
etlge of orthogrsphlc projeetlou and fair fa 
eillty In the usi of insCrunenta sbouM enable 
the student to amster the progressive lessons 
with little dffflculty 

IdHiMudi drb Mathkmatik HeraufitcB- 
guhun voii Raiicllmm Kntcr Band P 
Moloel, H Roth, K. H HohQtx, Svo , 048 
, 785 flgaruo. Zwritpr Band O 
l^rlff, Q Ctar Mfibrtraa 8vo , 770 
pp , 70S flfrnrpa. liripalg, Wilhehn 
Itogelmann, 3929, 

VoL I of this comprehensive worh deals 
with algebra, plaae and solid geometry, and 
perspective VoL II, with trigonometry, ana 
lytiral geometry, dlfferontlal and Integral eaL 
rulns and meehanlcs, concluding with the 
meehanks of eonstruetton Like all works 
eamnacing fnidl Uls houas. It is a very fuD 
and catufhl (reatmeut of Ita subject kr cml* 
nraUy qtaUfled teachera and Uluetratea Its 
pflinta hy a profnee use of dlagraamathi ma 
terlaL Ta beefehleal atodsats with a good 
knoiqledge of Gsrauui It wUl be lUamlaaflng 
and helpful la a high degree 


How PaHb Boxu An Hadk. By Bobnt 
r «dl«d«; tofhywtbs. Ind t Tb* 
Slioatfi Pabtigbfnt OonphiUf 
12iho. ; 288 m. , fUntritrit 
Thta haody um Mbb taSs the 
hew to BuuiulhetEfa ^ aoria of Ds^aa baxai , 


detartaMat, oa soi h ai rin g and pnM-lsafiEfc o« 
label wort, alt,* with manirpietwaa ac tta 
waahluary an of the iitfihai pndiit. 
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Bntmd at Uw Foot Offlea of Maw York, N Y . aa Baoood Claw 
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The Prealdent’s Great Opportunity 

S EL1X)M, Jf evor, lu hlHtiiry luia ovi» mAfi been 
l>ri*«eDte<l with ae nubltme an opportunity for 
(loluy a work both great and Kood aa that which 
eonfruuU the I'refilileiit of the t'nited Btatcfl at the 
present momentous era In the btHtory of the world 
We refer, of conrM, to the praetleally nnlveraal call 
which has gtme up from a war-weary and uarliatiiig 
world for our t*reBident to convene an iuternathmal 
ctuifortMice for the reduction of naval armamentK and 
the prevention of future naval rivalry 
It took a world war to drive into men'i heads the 
utter stutildlty of aottling doliated (]Ui*H(ioiiH by nar 
Whatever the war haa left behind It haa crrtaluly 
rooted that conviction In men's minds, and It la there 
to stay for a long time to come W hy so? Fur the very 
simple reaann that n uar of natlona, whire the vs hole 
national etreugtb and n«ourceti are engaged, la ho ex* 
hauMtlng tluit the victor fuilTers only a little U*iw than 
the ramiiilsfaed 

If this bo HO whence comes (he flood of llteraAre 
ottompting to prove that the natlonM are looking for- 
ward to the “next war 7“ It cumcH largely from in« 
tereated pe<iide — from dcfeatiMl euemlea aud from pro- 
femlonal writers who want to make “eo|iy,“ mliettier 
In daiUea, in magaslnes or In the prtnteil UKik, and 
who are aeanhlng for tlte seusatloual They And It 
In this damnable lie as t4» the inevitable permanence 
of vsar For tbe writer must write, and the press 
r<KnD Ifl clamoring for Its copy Flnnlly, the porma 
oence of war Is piNx^laimetl by those glniulH who fatten 
on the pniMratlon for ond tbe practlne of war And, 
by tbe way. ns far ns this oonntr) In cf»ncemed, these 
last named are building uiiop a false bofH*, for the 
I'resldent It was who said that sliould niiotber war 
come, everything aud everybody would be conscripted, 
labfir equally with capful Whlth means that there 
will be no more cost plus ami no more ten to fifteen 
dollar a-day wage 

1)0 the people of the world want any more war? 
They do not , oerUlid> uot lu a national scuse lu sidtc 
of sporadle outburats here and there, the nnthiUH as 
nations are saying in their In^rt of hearts that they 
bate war, and If they (an only i«*e the nay will make 
an end of it nlbtgethcr Fnhllely thilr stut(*smen are 
saying tbe Hamo thing lu unmlMtukiibU terms 

8o the world has turned to uk dm the nation which, 
by virtue of Its nealth in men and natural resources. 
Is best able tu carry on war and has frankly asked 
us to take the Initiative for ]MHire The ptHipk of this 
country have risen to that irv aud have nusnered 
that they are for pence and for a reasonable reduc- 
tion of annnmenta More tlian that, laith Uouhcs of 
Congri'SH have voiced this call of the people lu a Joint 
resolution, in which the ITosldent Ih asked to call a 
(NUifereuce of the three great uavnl powers to disenu 
tbe question of reducing naval amiamentH, 

He d4» not hesitate to repeat tlmt ntwer In the hls- 
t(*ry <»f this repiihUc has a President been confronted 
with a finer opi)H)rtnn1ty to do a great work for the 
healing aud uplifting of a sorely troubled norld If tbe 
'I'resldent should send out the call for sa(h a confer 
enco toniorrtmr, be would do It with tbe knowledge that 
not only the popple of America but the cltlseus of 
the world at large are behind biro , and any tbongbtfnt 
student of the course of International nffalra during 
the past few months, and pniUcntlarly In tbe past few 
a(*GkM, win feel Jnstlflod In reganling the outcome of 
that eonftreiu^ with the most confident optimism 
In a very real sense and In perfect accordance with 
history, It can t>c said that tfm story of the growth of 
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dYiUntloa la a story of tbe sabstltndoik of mm 
for force, tbe aubatltutlon of the poUcemta for the 
soldier , the substitution of the judge for the general, 
and of the quiet, reasoned utterances of the courtroom 
for the claA and clamor of the bloody field of battle. 

All theso changes we have leamed to make as be- 
tween man and man, city aud city, county and c o u n ty, 
state and state Today, tbe world la aaMng Itadf 
whether It has the courage and the aelf«danlal to 
carry the emancipation from war oat atep farther hy 
setting up an Intomatlunal ounrt'and pledglnf Itself to 
abide loyally by ita dedalona. 

Tranendom 

W K live In a beetle age. Tbe fever abovrs 
Itself in diverse dlrectUma, and nowhere more 
than in the written nnd spoken word. Our 
forefathers wm better balanced, and It can be put 
down to tbe credit of the mnch-deaplsed VIctiwlan Age 
that ItH writers were at least moderate lu their speech, 
aud had a \k'tortati habit of using words for thclT 
legttlmatp purpose of conveying exactly tbe thought 
that was in tbe speaker’s mind 
hot BO today, for we ace all more or less victims 
of the germ of what we might luU * superlatlvltla *' 
Take literature, for Instance. We find that most of 
the mediocre writers, and not a few of those who have 
( Isims to dUtinetlcm, seem to have abandixiHl the pool 
live degree, look askance upon the comparative, and 
are only at their best — or worst — whim they revel In 
HuiwrlntWes Things that used to be big are now 
tremendona.'* Ililngs that a mid VU torlan would have 
pronounced to lie good are today 'siiiierh'* A woman 
with some prt'tcnse to good looks who then would be 
called lieautlful has now become a ’’drenm" , and bo on 
and so forth It may be answered that this Is none 
of tbe linsluoMM of a technical Journal, nor would it 
bo If the iM-stlferous little germ had not entored the 
sacred fields of science — an Invaslnu which is peril* 
ous for octentlfic accuracy and positively exasperating 
to the scientific mind 

Having thus delivered himself In the geoera], the 
editor now wishes to speak In tbe particnlir by dl* 
recUtig the attention of RngifTtni Amkbicam readers to 
the t^adtlve erase, which, seems to have overtaken not 
a few technical writ e rs, for nslug that much-abused 
w c»rd * tremendous' In all aorta of cvmnertlnns In which 
It should never be found, and where It would be quite 
easy to Hulmtltute some old-fasliluucd Victorian adjec- 
tive which would exactly expruMs the tmth. Whence 
(^imi-M this habit of exaggeratlim 7 If our beloved Mark 
Twain were alive today he might say that olnce “all 
inim arc IJfirs,** a listener, In the endeavor to get at 
the truth of a statcnicnt, puts a discount of RO per (*eut 
on what be hears, aud a speaker, if be wnnta to get his 
miaulng into another mans mind, must overstate bis 
(*Hse ulKHit 100 per cent Be the explanation what It 
may, thc^ Is a deplorable teudemy to adj(*ctival ex 
aggcTutlon, of which the rolsuHe of the word tremon- 
(lourt Is Just now the most glaring example 
Now the dictionary deflues treraendona as follows 
'such as may or does excite trembling, fear or swe, 
overpowering In character or quality , awful , dreadful 
as n Iremc-ndonM explosion, tremendous Invt-ctlve ' By 
eay of Illustration, the dictionary quotes Macaulay as 
follows “I'he battle of Bavenna, one of those tre 
nicudoua days Into which human folly and wickedness 
comprom tbo whole devastation of a famine or a 
plague " 

Now, the desire cm tbe part of the acrlbe to put 
“snap" or “ginger" or "pep," if you will, Into his 
writing even If the subject bo a serious sclentlflc or 
technical one, Is perfectly proper , but he should never 
try for this result by meretricUms or misleading means. 
For instance. If a sudden freshening of tha faraaaa 
raises tbe speed of the Cup defender, “Bewflute," from 
ten to, say, twelve knots, it la perfectly proper to speak 
of her showing a flue burst of spe^, but it Is ri- 
diculous to say that she showed a tremecdooa burst 
of speed If a yacht designed to make twelve knots 
on a reach In a fairly smooth sea snocseds In doing 
that, there Is nothing tremendous shout the exploit 
The Kan Francisco earthquake was tremendoos, tia- 
meiKloQB was that blast of hot gases which swept oot 
from tbe ruptured peak of Mount Pelga, and in a 
moment wiped 80,000 men, women and ebUdrso off the 
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ten milUon lives and 900 UXUotas of waaMhi wag 
mendoos. I n deed, the only tblng trtmiBdoas aboot 
this widespread misuse of a great adjeotlta is the 
tramsiidoas scale iqKm wUcIi the folly Is being perpe- 
trated. For the vtos Is qwrsadtng, end we have hM 
■mased to find bow greatly tbe abuse of this word Is 
marring the work of some of our best oontaaiporary 
writers. 

By sU the rights of the thing, when a man sUs 
down to breakfast and announess that he has a trr 
mendoas appetite, there aboukl be a suddAi tfllbt from 
the table; for to do justloe to tbs term he should not 
only eat his own breakfast, but make abort work of 
father, mother and tbe wbede family group. That 
would be a treaeodoas appetttol 
And, gentle reader, do not come back at tha adltor 
and say that be la pnabing tbe thing too far , that the 
adjective In such cases la naed la a hyperboUe and 
exaggerated sense, os averybody well undentanda. 
We admit that in this last exam^ the point la falriy 
Well made But so is our point, that wbmi a language 
HO rich In its vocabulary as the Wngllsk, provides sn 
ample supply of words that will exactly and truth- 
fully convey the Intended meaning, It is a vicious prac^ 
tiae to reach out for words which express much mom 
than the speaker really intends. If an Inventloa Is 
destined to take a OHefnl place In tbe arts, do not 
speak of It as having tremeodoua importanoe In those 
arts. If you wlah to point oot that a certain stmeture 
Is not quite as strong as might be deatrmtda, do not 
say that the designer took a tremendoaa rliA la build- 
ing the way be did Furtbermore, It Is a comidete 
misuse cif tlie word to say that so and so, or such and 
such a devlc'c has a tretnendous opportunity for uaeful- 
nesa. There la nothing to “exdto trembUng; fear or 
awe" lu the contemplation of wldely-extendad ushfnl- 
nesa. Quite the contrary, 

Uie State’s Datjr to Its Baigo Canal 

T UK state of New York baa built a very flat 
barge canal between the Great Lakes sqd the 
Atlantic Sea In this great 9ftort it has ex- 
pended over 100 millions of dollars of the State funds , 
and there, unfortunately, It seems content to 1st tbe 
matter rest Oonso^piently, the barge canal la doing 
only a small fraction of the carrying trade of which It 
is capable Not only Is the canal able to carry a very 
large percentage of the total freight which moves from 
the Great Lakes to the coast, but it can carry this 
freight at materially lower cost. Froof of this Is found 
in the fact that the General Blectric Q^n^ny at 
Bcheiicctady has built Its own barges and by means of 
these it is shipping freight at a eoat 20 per cent less 
than it (tin ship It by rail 
It muHt seem strange to thinking people that In these 
days when every one Is CDdcavorlng to oat down costs 
of production aud of delivery to the consumer, a water 
way like this, caiwble of carrying freight cheaper than 
tbe mllways, should bs doing so little work. The rea- 
son is to be found In the fact that during the period 
c^f many yean coveted by the constmoUoa of tbe canal, 
there was bnt one way for the manufacturer and the 
farmer to ship their goods, and that was by raU. Oon 
sequenUy, the iieople have got Into tha habit of think- 
ing and figuring In terms of tbe cost of rail transper* 
taticm They have yet to be taught to think In teims 
of canal transportattoiL In other words, there la need 
for a good 4fld-fashJoned campaign of advertlaeaMmt, 
lu wbicJk tbe iblnilng public must have put before 
them the capacity of the canal and the fact that It 
can carry freight from tbe Lakea to the New York ter- 
minals^ not only riMspsr than rallroada, hut on ah 
average, In equal tbne Theae facts diould be m a d e 
known through the preen and in that varied and very 
efliectlve form of pamphletobrlng which has bsen de- 
veloped Into an art by the modem adverttabig exp ert 
And this work of advertising tbe canal dboold be 
doM by tbe State itself; foe tbla it a State work, btiUt 
for the dovetomnent of the State, i^kh Jacks today 
only the thorongh^oiiig backing of tha BUta In tbe 
way we have indicated to make tbe eatenudse Che 
oess which it dea m r ve s to be gad, we firmly beUevo, win 
prove to be. If the State wl}l lend ita lafloehes to a 
legltiamto, weO-tilipoiditqNil tbd tirriiteat edhoattvt 
propaganda. 
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miu i rteU lB Plairts ftr Japaa^It b ondantood, 
•tiitM M iMt Of ntmtee wd Commeroe, that a plan 
for tba eomtraottob of nine li/dmloctrlc pUnU to aae 
tfaa watm of tha iUio and tba Qilffosa RlTers u bdnic 
eonaktarad bg^ the Hjrbeo PreCectural AMembly it la 
Itfo poead to begin oonatmetio& In lOSl and to com 
pleto three pAenta mry two ream until ISOO 

New Type ef Rifh B eaie t an c fc I n a neent iaaoe of 
XeWHJkrift fdir Techalache there la a deacrip- 

tlon of a new tjpe of high reatiitance The reatatance 
cunalata of nothin lajer of grapibite wound round a 
glam ^draL A oonTenlent way of monntliiff It la to 
attach it to the atem of an ordinary electric bulb 
which ia filled with hydrogen to facilitate tbo conduc- 
tion of heat Sampltt reaUrtancea, TaryUig from about 
8 X 1^ S X obma. hare been teated and found 
to be rery oonatant They are rapable of taking up to 
1 watt per aqnare centimeter of graphite aurface for 
conthmoua loads. 

Aatmatte Cenverter Statlonar-nA recent artlde de- 
acrlbea In detail the Brown Borerl ayitem of automatic 

* aingle-annatnre oonrerter atationa. Such automatic 
Htatlaoi seem destined to ploy an important tole in 
future oonToaioii and distribution woric, an by Install- 
ing aeparate conrerter Btattona close to the main feetl 
pointe, great MTing can be effected in conductors, 
vidtage regnlatorB, etc , and with automatic etatloiw no 

• peyiilu^t staff Is needed. Starting, stopping, restart- 
ing aftCT interraptloas, alarma and permanent discon- 
nection In case of uncleared faults, ore alt carried out 
by means of a combination of time switches, relays, 
contacts and distance controla. 

Bgperi m uta on Seridnal Outrge. — Investigations 
of reeidiial electrical bl refrlngonce having led to the 
observation of a residual charge In condensers in a 
spark circuit, an experiment whs undertaken to show 
tbe residual charge of dielectrics, particularly glass. 
The experiment, continues ffsosc Oencralr ds riSlerirl 
d/e, was carried out with a Leyden Jar charged by a 
small Rnhmkorff ooU across a point-disk gap A 
water rtieoatat and a Oelssler tube were shunted across 
tbe condenser The coil drcult was monentarny 
clossd, a q>ark obtained across the tube After ttie 
drcult was opened, a series of residual sparks could 
In* observed In the dark, occurring at Increasing Inter- 
vals of time The number and ^mdug of the aparks 
ileiNuid on tbe redstance 

The Storage Battery at Its Be st » I t is remaikablo 
that storage batteries can be used and abused on auto- 
mobiles In the way they are In overy-day practice 
Yearn ago It would have meant a very short life for anv 
storage battery submitted to the gruelling service of 
automobile starting and lighting. Kvery time tbe en- 
gine Is started on the average automobile, anywhere 
from 80 to 80 amperes Is drawn from the storage Iwt 
tery — a very heavy drain, to be sure Often, too, auto 
mobile storago batteries are discharged conslderablj 
below the nfe point, yet these batteries soinebow bold 
out Also, they are often overcharged for long iwHoOs 
wltbont Immediate barm The wo^r of It nil is that 
tbe average storage battery gives such long service 
under the circumstances. 

laeetrical AnalyaU af Aluminum Ore«-^ import- 
tant discovery, a new method of extracting aluminum 
from a certain mineral, which affects the future ile- 
velopment of Japanese Industry and the formulatkm 
of an estabUsbed air policy of the Japanese Govern 
ment, la the result of tbe InvestlgatlonB which have 
boen carried out by the experiment station on the 
production of aluminum and Its compounds. A great 
refinery plant driven bf riectric power Is to be estab- 
lished at Toyogy A project la under contemplatlcm 
to establish a semi govemmental company for the man- 
nfactnre of aluminum by the new method, which con- 
sists In the elsctrtcal analysis of ore by Korean alum 
and other matoriala and enables tbe prodnetloo of 
more than fip per cent of aluminum. 

Ptotedi lump far Switch Clrcnite^If two matallie 
riectmdes ara Introdaoed Into a klcsa bulb containing 
a rarefiad atmospbers of aeon or helium and a dlroc^ 
current Yoltage of at least 160 volts U impressed upon 
tbe two slecteodos; the negative pole will hnit a dia- 
tlncOy vlslbte itdit, which at about 220 volts twcomea 
so bright that soeh a lamp may be used advantageouily 
for rigatl pnrpoM on switebea and similar apparatus. 
On altematiag conont both electrodea abow the light 
cmiasloft. A treat variety of such tompa were reoeotly 
lotroduoid hy Che JuUw Pltitsch Oompuny ot Beriin. 
I'arallfll with a such lampa detect and ahow a 
burn-out Tbuy win s«rve at a posttlou Indicator for 
switches 6r aa a dlstaift Intteator of the eoodltlou of 
• ttmtor Tfwea lamps have many dlflitent appttca* 
^h»is otbar thwi thoes already meutloDed. 


Science 

Le the *Toor** ladlam— Owing to Urn tale of valu- 
able oil lands in Oklahoma approximately 2JW0 mem- 
bers of the Osage tribe will receive sn annual income 
of 116,000, and the Oaage Indians become tbe richest 
people in tbe world per capita 

Best Wire far Pletnres.r— They have recently been 

pxt»crlmentlug In England im tbe best sapport for pic- 
tures and It was found that plain copper wire In one 
strand Is far sopcrlor to twisted brass wire, and copper 
wire is. of course, nut liable to rust 

A Bird Sanctuary for Gulls. — Natural history has 
many students In Oauadu propter and the provlm-es. 
The town of Yarmouth, Nova Sootla, has recently pur 
cbHsed an Island In its local Lake Gcorgo as a bird 
sanctuary for great black backed gulls 

German Emergency Cook Bo^c^-One Magda TroU 
has written g ctsik l>ook giving n*clpes for substitutes 
for food or food subatltutes us^ during the emergency 
that followed the outbreak of the la& war It Is 
called **K(m bbuch mlt 61)0 Kocbvorscbrifton bus Knap 
l>eii Tagen” 

The Pnrtfleariou of OUve OIL— The disagreeable bit- 
ter taste acquired by olWe oil Im due, probably, the 
decofiuposltlon of albumold substances By boa ting tbe 
oil to 100 degress Gent , those latter substances will he 
coagulated and may then be readily reittove<l In or 
der to remove tbo free oriel fats it sufllces to agitate 
or shake up tho oil with lime water 

Popularising Mathematical— At tho sununor session 
at Columbia University an attempt will bo made ti> 
show temhors bow to make the study of mathematics 
attractive If tbe same effort had been made years 
ago to popularise mathematics as was expended on 
chemistry wo would have more people with a mental 
barioground capable of umlerslanding Rlnsteln, wblih 
is by tho bye to be Included In Columbia fur the first 
time In a college cniricnhim 

Greek Art for Poor Children^To impreaa tho value 
of the cIhsrIcs on young and poor children the Unlver 
slty Settlement House at Beacnm, N Y has erected a 
mansion whose isirticos are representations of the 
Parthenon and tbe Erechthium at Athens One facade 
la built OD the Ionic order and the other the Doric 
order Ho now tbe beauty starved boys and glrin from 
New York's great East Hide can play and live under 
the shadow of the great eiomples of Greek architecture 
—even If they are executed In pine 

Throe KlBod by Radium's Effect —The death of 

three iiersous connected with tlio Radium Institute, 
which at first was decIartHl to be directly caused by 
their proximity to the radium, has boen found to be 
only Indlroctly the result of their work An investl 
gsGon recently completed showed that while the tbroo 
victims died from onllnary disease it was their powei 
of resistant^ that bad beou undermined by their work 
^ with radium Every member of the Radium Institute 
nas affected by the presem'c of the radium Each of 
the three who died was suffering from anaemia when 
al tacked by other diseases and therefore they were in 
no conditlou to resist the illness 

The Oldest Auto Still Running.— Paris Is used to 
nnusual sights, end a few days ago the populai'c 
treateil to the sight of tho venerable gr«»at grandfather 
of tbe automobile The o\iner, the Abbd Gnvols. viho 
was perhaim tbe first professloual mau to recognise 
the value of the automobile for getting aronnd tbe 
c*ountry for pastoral or tithor diitleti, manng(*d tho 
creaking old contraption, lie was greeted with salutes 
of horns throughout his progress through tbe city 
Tho long visioned Abbd Is looking to sell tho historical 
machine and the proceeds will help the poorer clergy 
of his district The “car” has not been overhauled in 
thirty years and barring a touch of asthma is stUI 
runable 

Sweat Potateea tor the Candy Manufacturer.— By a 
roundabout process the sweet potato Is to be turned 
into an important raw material for the candy maker 
The suGcnlont southem tnher Is, of course, first turned 
Into syrup and tbe candy follows in due cdurse, for, 
omitnury to tbe naoal b^of, not all candy is made 
from atigar, sympa tonnlng on appreciable part of tho 
nppUea. Ttw Increaaed use of the cwoot potato wtu 
be a boon to the not too prosperous Southem farmer 
as It will enable hhn to diversify and rotate his crops, 
and If tba cotton or tobacco crop Is had will tend to 
eqnaliae tbe loaaea, for aweet potatoes are easily grown 
The molssaea factor^ will take tbe “aweeta** and turn 
them into ayrop, gtrlng the farmer a much higher 
profit from bta crop. The factoriea will be located In 
asctlons where tbe eweet potato Is most easily grown, 
and this wm give tbe farmers of tbooe aectioDS a new 
lint of iMofltable agricultural endeavor. 


A fit r owa ny 

An Exceptionally High Solar Promlucucei observed 

October 8, 1620, was described at the last meeting of 
the American Astnmomicul Society by Mr Oliver J 
l.<ee, who presented tbe remits obtained from u study 
of 57 photographs token of this eruption The crest 
attained the remarkable altitude of '181^000 ktlnmeters 
Tbe highest voloolty uliservcd was 155 kilometers per 
second Tho photographs reveal many poculiorlUes of 
nsitiou The head of the pmmlnenrc seporated Into 
parts, which continued tbe upward course imdiecked, 
while other parts reversed their nudlou and foil back 
uirnn the sun 

Observation of the Gegenscbcln In London^In tbe 
memoirs of the British Astronomical Association It la 
recorded that Dr W II Hteaveuson mh the gegon 
srhein from his garden in Norwood ou tbe night of 
5, lOIG. lie doHcrlbos it as not qutto half as 
bright as tbe Milky Way In Monooonm. It was oval, 
about 8 by 15 degrees, with long uxla lArallol to the 
ecliptic So far as known, this is the first time the 
faint obJfH-t In (luostton has ever been scon from a 
f.ondon snbnrh, and the obsorvatlon was pusslhle only 
owing to the lights of Lomlon being extinguished for 
military reasons. 

Extension of the North America Nebula.— A photo- 
graph of the region Including tho well known North 
America nebula, taken by k Henrotoau at the Dominion 
i >hi«ervatory, shows a very largo extension of this 
nebula, covering an urt>a of 106 square degrees, as 
ct>mpared with 1 0 wiuare degrees, the area of the North 
America nebula proper 1'he photograph was taken 
Oct 10, 1020, with an exposure of 8 hours The great 
transparenoy of the sky at the time of exposure and 
perhaps a greater BensItlveDcss of the plate for light 
(ff favorable regions of the spectrum, are responsible for 
the detection of tho larger nrimla. 

A Defect in AstienonUcal PhotograpluM— In measor- 
Ing the dlsUnce hetwe«*n neighboring star Images and 
Mpcctral lines on tbe photographic plato some account 
must lie taken of tho tendency of the photographic 
process to make these images approach or recede from 
each other, In consequence of turbidity, gelatin dis- 
turbance, devrioper action, etc Hr Frank E Ross has 
rei^tiy reviewed the literature ot this subject and 
rcportiNl the results of his own experiments on the be- 
havior of artificial double stars, close bright lines and 
dose abfiori>Uon llneN. Ho finds that Important differ 
encps develop deiiendlng upon whether tho exposures 
are normal or overexposed Tbe contradictory results 
obtained by varluiis lnv(*stlRotors are thus explained 
With overexposure, strong rcpulrious of neighboring 
Images are found, excefit In the case of nluiorptlon 
lines, In whhh n strong attrai-thm Is found In tbe 
case of normal extsisures, an attraetiou between tbe 
images is usually found, amounting to two or throe 
microna In order to rt>duce this effect, the exposnre 
sbeyuld lie mlnred to a mlnimiun In tbe case of overex- 
posnres, ctiDBiderable variation in tho rcpulalvo action 
was found by varying the ihwelopcr A further study 
of developers Is desirable In this connection 

Recent Observations of Well-Known Novm.— Most 
of the new stars that huve appeared in iwst years are 
still visible with large UloseofiGN. and tlie study of these 
stars In Uietr fainter Htug(*s hns beim for some years 
a jmrt of the program of the 4th1mh liowell reflcchar 
Mr G 0 lAmpland has recently puhllsbed a summary 
of those observations, earrylng the history of the novn 
down to the latter part of tbo year 1620 The mogni 
tudes given In tbo following extract are pbot(»graphlc. 
A ova (Q) Cygni, 1876 Only small variations of light 
noted on tbe photographs, present magnitude about 16. 
Anna (T) Auriga, 1891 Light nearly constant In 
recrat years, magnitude now about 14 7 Nora Pergei, 
1901 This nova has undergone marked fluctuations 
of brightness between Feb, 1017, and Dec, 1020, the 
observed range being about two magnitudes (18-16, ap- 
proximately) The wisp of nebulosity near the nova 
discovered by Barnard in 1610 has been pbottigraphed 
frequently at liOwell Observatory The nelmloalty Is 
moving away from tbo star at tbe rate of a quarter 
of a second of arc a year, or a little more, its form 
lias changed slightly, and there la an aitpreclablc In 
crease In its width Nova aeminorum I, 19QS This 
star Is gradually and alowly falling off In light and Is 
new fainter than magnitude 10. Nova Larortat 1910 
Quite constant In recent yeara, magnitude now about 
14JS Nova OmUaorum f, 191i Small fluctuations 
have been noted, but tbe light is gradually becoming 
fainter, present magnitude about 13 6 Aooa Mono- 
ocrotls, 1918 In March. 1618, it was near magnitude 
10, In November, 1600, It was a Uttle faiqter than mag- 
nitude 16. 
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Putting Green Sand to Work 

How the Hitherto Untouched Glanoonite OeposiO Will Insure Our Future Potash Reqniienifflits 

By R. Noms Shrere 


F rom ttM nptgbborhood of AtUntti Hifblaiul* Npw 
T eiwr na far «to«n <iur pout (oaat aa \liblnla In 
Nprpral plaoea mtmiliiK tbe ahore Uno arc found voat 
depoolta of a tUrk material iUlUKi armi mnd Ihm 
Hn* mllllooB and mllll nn of toua of tbla aubatanoe In 
tbe Btate of Ntw Jeratv alone and while tbe farmcra 
dill once upon a time uae It aa a fcrtlllior they aban 
doned It flft> yiara iijiu In tmtb until quite recentlj 
t boa not been rtgarded aa of any more if even at 
much Ttlue at tbe ordiuarv aand of thi seashore The 
only marketable Uf«e for li «aa to put it In small Ttoln 
awl Hell It to the cuatowera of tbe cnrlo shopa at tbe 
Jersey seaside reaortH and such sales wen not naner 
ona enough to exhaust tb« deposltH in aeveral million 
years So It was a drug on the market 
Hut within reel nt ytars this iurlmis dark green mys 
teiioua sand has assumed a real Importance at it hot 
been found tbit It can be made of great value to farm 
ers If this had bien known before the war tbe dllB 
cnity (xptriinced Iv onr fanners In prudiKlng their 
rropa when the ftcrmon potash supply woa abut off, 
would nevtr ba\e been encunntered for It has been de- 
termined that this green aand contains en)ugfa potoah 
to supply I very netd of tbe American farmers for tbe 
next tbouaand years 

Here Is a touch of romance* While our agiicultnr 
lata principal cry bas been for mi re potash ao that 
the globe can be made richer inr crops bi more 
abundant and the cost of living lower and while Ger 
many to meet this dc mand bas been selling thoiioonda 
and thouHonda of tons of this Habatamc to this eoun 
try at our V(r\ iloor all the potash we could possibly 
use and muth more has been lying idle 
Tbe stor; if this gmn sand aounda like on Arabian 
Nights a tale Ages and ages ago thi depiMita were 
built up Hlowh undirneath tbe waters of the sea, the 
procoaa continiilog for millions of years Gradually os 
tbe ocean retinled thi r emerged from be 
ncath tbe waters and bctami dry land 
and there again tbev lav sUnnUring for 
agia nudlstorbid and almost unknown 
until they auddinly emerge av a veritable 
gold mine for economic prodm tlvlty and a 
real boon to the American farmer 
While os previously stated tbe great 
belt of green sand extends from the nelgb 
lK)rhood of Atlantic JllghUnds \ew Jer 
sev far down Into Mrgtnla and is easily 
n ached from th# surface it la In New 
Icrsty that laost of It Is found Unter 
prising men reallriiig the posalbllltlefl of 
green sand are biiiUdlng a large factory 
at New Brunswick N T 
Besides the purest potaah^ne of the 
three constltncnta of firtiUaern— tbe ex 
pcrlments have revealetl that the green 
sand can also bo made Into tbe finest 
brick and the plant where the green 
aand will be handled actually boa been 
built of this brick 

Aa tbe most promising oonice of potash 
In the eastern aectlon of the United 



Om of the feu glMt Dila t or y ovapontori to 
be Bsed liithg cMr s n tratlen of 
potMhoxt^^ Ami 
gtmmpvad 



Statea the green sand depoMts came In the nkk ef ttiw 
to flU tbs crying need for tbe derelopmeat of oar own 
fertUlnr indnatry The war bad eonpleUly evt off 
AmorUma chief wmree of nqpply Oeraany and m 
were In aerlone danger ogrlcnltiirally QMMklBg; nnDl 
thi happy thought of three men, who Invented aphoBiM 
for ntfUiiing tl» green aand whldi make# tbie ecNim> 
tip*i potential potoah oapply staggering In proportton, 

tte United Btates uses 200^000 tona d potash a yoor, 
and the United Btatea Geological Survey hag eaUttOled 
that a Moare mile ct green sand <me fbot ttildc win 
yield T%A)0 tons of potash A twenty foot bsd that 
covers a sqnsre mUe fhoold jiiM IJSOOyOdO tons off 
potaM, or enough to lost the entire oonn^ for ahoot 
six yentSL 

Daring the period when the green sand was fonssd 
t great nnmber d prehistoric animals tnhnblted the 
eortih and sea, and the rmnalns of tbeoe sniwtais oeeor 
In the materiel which Is now being made Into potash. 
Indeed one sutboiity soys that tbe sand la nothing 
more tton accretions or dnKwIts that were bnllt up 
during the decoy of oountless bllUoos upon buttons of 
mknsooplc animals, which os they died, fixed the 
potaM for a future age to use fikcletims of auaerona 
reptilee togethw with foesU shells and the remains of 
the mloroioople anlmalg give the scar cl Mr of today a 
pictafB of the teeming Ufo of those post agesi 

After the deatik of tbe minute oiganlMne, thrir Sbdls 
were alowly AIM with the fine pMfiA bearing mnd In 
which th^ were depoelted The potorii from the mod 
and the SM water occamolated In tbe SbeUs whlM 
finally dlrintegrated and beeame deomaposad ontU the 
triMnoaeooik of green sittd appeared, which Mentaotly 
was raised up from ttw sn bottom to dry lopfi, forttlag 
what Is mlnemlogtcaHy called green Mad, or gUh- 


The dtsooTOffy of the codunercUl votne of the l 

sand come abont la this way Dorlni the 
war search wm mode ev my w h sBe fiec 
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W gli ip r 

w/nm m inp«v 

0 . a. 8* •‘iftwrtwd,** 

ittmt «Bt «r Braptan 
aoaii^Nflr is lf«n» 
htft rad Dolate ti«r 
•Upper Iwv toward tbe 
aea tor Mr ottdal for* 
msmt trials tha aa* 
tioa wm halt d MW 
prlda of tba Vuwj aod 
tbe Karp ItaelC vlU do- 
kMwMfO d Mto Qwen 
ot lilt $M«. 

Tbt ^HiugiiAd** la 1» 
tmy MMeot to* 

cootototod dcUortiMft^ Mval 

av^ito^ CmTtPf filtot ie4i>di fima, 
tht Idvfeto otoT toovutod In a tiattMhfp, 
.•be wiU Do tbd Btodt powtrfta liditlnf 
to tM world. Tbete duunmotb 
gniui, located !a four tnmta of two foiui 
each, tort a then walfhinf 2,100 pounda 
for an eatronit dlttance of more than 
20 nUca Hie funa art orar 00 toot In 
lencto and tor ea<A full cfaarae approat 
* matm ,480 pounda of powder are re- 
nnlred 

TM teeoodanr battery, oonalatliif of 
fcmrteen O'ilidk funa, ta earrtod for ute 
afalMt torpedo boata, aulunarlnea and 
other amaller craft The ahlp baa alao 
fonr S-Incb anti-aircraft gniia, a 8 inch 
laudbif fun, aix M caliber martiltie gunc 
and two nndarwater ai*lndi torpedo tnbea 
for fliinc tbe larfeet and longeat ranae 
torpedooa. 

Tbe “Ifaiyland** p oaae a ee e all the lateat 
prorlahMie for protectloti agalnat torpedo 
attacfea It la dalmed by jtaral arehltecta 
tbit it would require eereral hita by tor- 
liedofi to link tbe ablp by an nnde^watar 
attack Tbe crew and eftal parta will be 
iinitectfd by anoaor plate eo tbkk that 
imiy the lantet caliber tbeila. fired at 
moderate nnae oottld get tbroogb. 

Dl^ilaclag 82,000 toM, this flue war- 
ablp, eleetrically drieen, will bare a apeed 
of 21 knota and a cmUtnf radloa of 10,- 
000 milea Sbe will tram oU, ber fuel ca- 
pacity betoi approatmately l,4(kVOOO gdl- 
lone. 

Tbt **MarylaBd** It 024 ftet long and 
baa a beam of 9TH feet Tbert will be 
07 oAcer* la tbe dilp*e oomplemeat and 
more than 1,400 men In ber regular crew 

Thla moet aMdera of wareraft recently 
completed her bnllden^ tvtala with a per- 
fect record Por 08 contlBUona bourn at 
tea off the Virginia Capea, die waa put 
through all aorta of teata, bringing into 
(CoutfMMMl o» page 55) 
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The *0daryland’*-*4lM flreC United Stotee battieaMp to meant a lO-tncfa gun 



Centrel leeera and Inatnunent board compriabig tbt mupuMm control 
tflulpment of the **MaryUBr* 


BoMoUitiiNOTrfaiSal- 
yagfaH EflggafC 
By Barry A. MoaiU 

T he alffloet aocoest- 
ful rairing of tbo 
wreck of the yacht 
*'litla," off Rt Augna- 
tine, Florida, by a New 
York Mlvage concern, 
iiHlng Ingenloua but 
hitherto untried equlp- 
meut, dealKued to re- 
duce greaUj the time 
and expeoae of aal- 
Tnge operatloDi, aug- 
geU 0 pnwUble rertdu 
tlon lu tbo metbuda of 
thla bramb of marine 
engtiieeriag The ' laU ’ 
ttttN recf*ntly freed fnmi the atUky bottom 
of the Atlantic and ralaed five feet, but 
gtnnu and (hafltig damaged the pontoona. 
Ah MN>n HH now ofintpment U ubtalucd the 
work 1m to l)c roHUUod 
The equipmont waa dealgned by A B 
Haltuger, an clootrLcal engineer It cim 
alata oMuntlany of a numiter of electrical 
bumming tnachlnea or **mulea for carry- 
ing a (able through mud or aand under a 
aiinken reamd e<iulpment for controlling 
theae *'m»lea, * and a new type of coUapal- 
ble pontoon for raining tbe veaBCl 
Aalde from the trial given thla new 
equipment, the attempt to ralae the “lals” 
la <if Intereat lte<‘anne ahe waa <mco be- 
fore rained and hmt again through orer- 
confldence of the workmen The ‘Talk** 
waa, before the war, tbe aumptuoua pri- 
vate twin Htrew yacht of A O Rpaldlng, 
and U anld to hare coat |8QO 000 She waa 
built in 1002 at Newburgh, N T, and 
meaunreu 180 feet in length She waa 
taken over by the Goremment In 101S and 
aaaigned to tbe Coaat and Oeodedic Sur- 
vey In l«eliruary lOQO, while on tha 
way to South America, ahe atmek a anb- 
metged dredge off St Auguattne and aank 
in 40 feet of water 

The Govcnimcnt add her aa ahe lay 
to a aalrugi concern and tbe veaael waa 
ralaed by ordinary aalvage method! and 
beached while temporary reimlrt were 
made Confident that the work had been 
well done, the aalvagera moved their ef 
fecta aboard and two tuga atartod towing 
her to port Rut the temporary repalra 
proved Inadequate and finally, to aave 
themHplvfHs the two tnga cut their llnea 
and lit her alnk again In about 20 feet 
of water The bottom at thla point la 
aandy and the boat annk with one aide 
bturled deep In the aand Becanae of thia 
fact a aecond raialng promlaed to be both 
dlllleult and expenalvc Thu wreck waa 
{ConUnued on page 54 ) 



Uilt ^ ^ ^ 4hUk tto ffTnrftoVf^'nr h CaaMrt Om ri Iha MUmt ponlotnu fahy hdhtri. whWi to otolmed to hoT* • Uftlaa 

"TT1 ^ ^ mnjli umC laid Wd to aMaat of a pair of •iMtrtoaUr^rtvoa pmpoUm or oaiters nad to dlroetal to otoctrtoaUy- 

Mhaitat i^OMi M ihc «M 4 u alacMe bwMwtat mMUm and talatfd bat, for rontoona 
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How Much Air for the Tunnel? " 

Solving the Vehicular Tunnel Ventilation Problem with the University of Qlinois* Miniature Test Duct 

By George EL Dacy 



W n H tbe InniitluD nf 
tlie HmlMm Klver tl 
tikuliir tunnel a 

tpijtllfltlon jiriitjJpin anwt* 
the lllcH nf whlc'h novtr Imv 
fortf <*finfnnnt4*fl tbi cuRlneer 
iuff prvtfeMMbiit A pn*\l<iixii 
artldw published In tbo May 
8, 1020 isMue 4>f thA RriKR 
Tirir Amreuan fllHouKSud 111 
ilotall the plan <»f the two 
finipniuMl siihti rrunoan tuboH 
Iwi^ity nine feet In dtaunv 
ter and 8^) feet Ion* be- 
tween tlH* portals whl( b aro 
defllftned to earry two llneti 
of traflSc In eatb illrevthm 
estimated at 1,000 vehlelea 
an bmir OouKtructlon work 
tins beipm It Is estimated that the tunneU will coat 
more tton $ 28 , 000 , 000 , while It will take Oto years of 
Intensive work to build tin m 
We know that motor cars seldom— If ever — ilevelop 
complete comhiuttion , this reaulU In the prislm tUni of a 
varying percentage of unaaturated hydrocarbon and 
carbon monoxide tn addition to carbon dioxide In the 
exhaust gases. Gsibon monoxide Is polaouoiis and tbe 
l»rublcm arose of determining bow much tlie exhaust 
gases miiat be diluted In order to render 
tbnm harmless to the motorists who would 
use tlie tunnels 

A technical explanation of the etTect of 
carbon monoxide <»n human ntetalKdlsni 
features the fact that this active poison 
has AO affloKy fur the heoiogloMo of the 
blood much greater than that of oxygeu 
The blond absorlM carbon monoxide more 
rt*adlly than It does oxygen ami where 
the blood Is saturated with the polsonuus 
gas, Its Mdllty to transport the eiisonttal 
oxygen to the organs ami tissues of the 
body is seriously rmluccd Kxtenalve ex 
pertments ba\e been conduetetl by tlie 
U 8 Bureau of Mines Experiment Station 
at 1 Ale University to nscertaln the proper 
dilution hj froHb air ventlintlou whMi 
would render the ulmoxlous corbon mo 
noxlde gnses harmless In thc^ tests 
which wore performed in a spe<^nI gas 
tight chandler sflentlsts spent i»erlods of 
ooe hour In amounts of rarlam monox hit 
varying from two t** ton parts in lOddO 
Other experiments were eonductetl In a 
large cbamlier nf JJiNiO cubic fe<t lapac 
ity so arranged that an automobile engine 
was exhausting Us by proiluct gases di 
rwtiy Into the gas-tight chamlier It was 
domoiistruted conclusively that under conditions <if a 
dilution of 4 parts or less of carbon monoxide to 
lOjOOO parts of air that no Inconvenience or disagreeable 
results attended Even where the dilution was only 6 
parts ia lO.tXM) no bad efTccts resulted, altbongb where 
the proportion was 8 parts In 10,000 the oliservers re- 
INirtcd that they sntTered fmm distinct headaches 
canard by the poisonous vapors MoturUta In cars 
going throngb the tunnel In 10 to lA minutes will ex 
IMTlence no bad offe4*tB what- 
ever and will absorb very 
lUtle gas acenrdtug to th« 
venttlatlou Mdieme which 
has tieen devised 

ft was next found essen- 
tial to conduct additional 
experiments regarding the 
most efflelcnt methods of 
ventilating the tunnel so as 
to engender and maintain 
the proper flow of fresh air 
Into the tunnel aa well as to 
linwldc for the eflldcnt dis- 
posal of Impure air Xu 
Iheso interesting and novel 
oxperiroetits, tbe UnlvsnUtr 
of Illinois onglneerlat ced- 
lege has cooperated wifo' tbo 
Federal Bureau «f Mines In 
the construction of a nov^ 
miniature tnnnel on tbe 


4 

campus of Uie Illinois Insttlktloo, which for Investiga- 
tional parp<ises could be Interchangeably as a 

fresh air supidy duct or an leshaust air duct This Is 
tbe most imiiortant single Axperlmcnt ever conducted 
by an engineering school rciatfve to tbe determlnatioii 
of the coefllcleut of air fricilon. essentially a )ih> steal 
property The duct, which la 400 feet in length, Is made 
of concrete and is an accurate representation of the 
lower and upper ducts which ultimately will he con- 


Htnictcd 111 the Hudson lilver vehicular tunnel, with the 
exception that the trial duct was built to tbe scale of 
one-half dimension and ona-fonrtb the area of the per- 
manent tunnel ducts. ' 

Tlie experiments with $he trial tnnnhl wlU coat 
approximately $Ad,000, and they npresent an entirely 
new and nncxpUircd field dt technical engineering In- 
formation has cmatMted from these unique adeuttfio 
r^MNirriies whUh is worth Jullllons of dollars to cltlM 


which potentially will don- 
struct vehtcnlar twuieia. 
This exparhoental work has 
resulted lu the accurate and 
conclnatve detennluatlou of 
the ooefflefent of frictioa of 
the flow of air la coo cr ete 
dncto—4!acta and flgnreft 
concemlng which scientlfle 
and practical engineera, here- 
tofore, have bad ao kaorri- 
edge. Tbe teeta have also 
resulted In the completo 
verilkcstloD of tbe formulm 
used lo the computation of 
power required for movlas' 
air throat a duct from 
which air U taken off at 
Intervali. Ttwr have been 
respoDSthle for tbe determination of tbe power and 
frictional losses of ventllatlotB air la the taros sad 
beads of ventilation equipment and tunnel acea as Ories. 
They have permItM of a careful and complete study 
Mag made of the dlffOolcm of exhaust gases la the 
evoes section of the tannel and an Investigation of tem- 
perature condition! In the proposed tunnel as affected 
by the operation of Intornal-comlmstion motors. They 
have facilitated the study of physiological effects 
of temperatures, exhaust gases and amoke 
In the tnnnd sections under operating 
condUloni. 

In the test tunnri sector, the dlstrltm- 
tlve method of ventilation has been nscsl, 
the fresh air being supplied at all points 
throughout the tunnel, while the amount 
of air provided at any parttcnlar position 
can he controlled k*urthermore, there la 
no discomfort or danger from high velocity 
nlr currents which are objectionable in 
tunnels where the longitudinal system of 
ventilation Is iiraetlcal According to 
the methods pursued In the Illinois experi- 
ments the ventilation of tbe tunnel will 
never he affected by moving traAc nor 
the direction of tbo wind It emphaslBes 
the rapid removal and efficient dilution 
of tbe exhaust gases. 

Acconllng to the engineering experts 
lu charge of the new Hudson Hlvor tun- 
nel, tlie power required for moving tho 
ntr through tbe ducts Increases very 
rapidly with their length, so thst it is 
Important to make them as short as pos- 
sible 

To minimise the operating costa, each 
tiiunel will he equipped with four ventl- 
Intlng fOiafts, two located near tbe pier- 
bead line and the others about midway between these 
and the portal Tbe equipment In the shaft soperstme- 
tures wilt furnish ventilation half-way to carii of the 
adjacent shafts. On tbe basis of the experimental data 
available at tbU writing, the anthoritlea In charge of 
tbe oonstnic^on of this modem QoUath of undergroand 
passageways estimate that approximately 6S large 
eteotrically-drlvcn fans ranging from 100 to 000 horse- 
power apiece will be required to Insure a fall atr sup- 
ply at all rimes and to allow 
for untoward emergenciea. 
71 m frmdt air wUl be fed to 
tbe fans through ogm. 
kmvrea in the sides of the 
baUdtnga while the vltlatad 
air wlU be exhausted 
through vertical rtacha. 

The drcnlar tomiel pro- 
vides space above and hffiow 
the roadway for air dneta. 
Pfaetleal tests and agpori- 
mental data indtoato that 
the advisable loeatta of 
doote Is with to* 
trath air duet wder and the 
eghaust air duet over the 
tfoadway. Urn ftedh air 
eoffilttg fNu tfia btowar f aas 
at the shafts IS disoharffid 
tfia nahi dost throagh 
(OoaMMtod on paps Ml 



The 400-foot Ung test duct at Champaign, UL, hslR en ths haria of ene-haif dse and siH' gasttor 
as cMparsd with pwpsssd Bndssa RIvar 



One of the four test stations sloag the experimental duet, where Inveetlgstor 
utilUee delicate recording apparatna to determine reeults 
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])riiiif Wood In tht Orient 

T HK nwOuxl enj^OTMl In drrlnc wood 
in GtiiiU ud Japan la diown In ttw 
acoompanjliui Uluatratton. Bamboo atakea 
«co drtren Into tba fround and the 
pUmka laid between them ao aa to pro- 
Tent the wood from warping dnrlng tbe 
drTtng operatioiia. A almUar method la 
em^osred when It la nccMaarr to ahape 
the pUmka or other plecea ot wood. 

Hdpinff the AatMnobUe Out «t 
Snnd wlfli Chicken Wire 

C HICKBN wire laid orvir deep and 
^lifting aaad pmrldea almoat perfect 
traction for the automobile, according to 
a Ban Franctaco motorUt who demon- 
etrated the value of chicken wire for thia 
jrarpoae over a aandy atretch that other- 
Tviae could not have been negotiated. 

A aeven-paaaenger car waa driven Into 
deep aand until It would not move for- 
ward another Inch. A roll of chicken 
wire waa unwound and one end placed 
under the rear wbeela. The car wua 
then cai^ backed out of the aand To 
drive forward In aand it la neceaaatr to 
Npread the wire In front of the car ao 
that the rear wbeela will have traction 
tbo 'moment they touch the aand The 
wire mhet be at leant two feet wider than 
the dlatanoe between the right and left 
wbeela The longer the roll the farther 
the car can be driven over aand without 
going through the operation of shifting 
the wire frw back to front of the car 
Uembers of the party that wltneeaed 
the demonstration expressed the opinion 
that no tourist traveling any distance 
where he waa likely to get stuck In soft 
Hand or mud conM afford to be without 
chicken wire In bts equlimient The best 
alie and method recommended Is a piece 
of wire about three or four foet wider 
than the car and two or more times the 
wheel base On acconut of the extreme 
flexibility of ordinary chicken wire, a 
piece this alae could be folded onco or 
twice and then rolled up. In thla form It 
could be cfmvenlently carried. When 
needed It would save mueh bard work and 
grief and might well repay the owner 
of the ear for the coat of getting It and 
the trouble of finding apace and carry- 
ing It 

The CrawHng Yard Crane 

A DIBTINCTLT new application to In- 
dustry of the wartime tank tractor 
Is the crawling crane as Ulnstrau^tl It la 
the ordinary yard or locomotive crane, 
used ao extenatvety lo large Industrial 
plants, and made more usefnl by aivlying 
to It the mechanical locomotion used by 
war tanka 

Ibe new device Is put on the market by 
a Chicago company A feature la thot it 
can turn around In any one spot or in the 
circle of a radlns about equal to its own 
length. The steering U done from the 
cab by brakes on the dlfforentlal shaft 
which la aald to enable thla unusual ra- 
dius of action. Ita superiority to the 
older cranes operated on wide and narrow 
gage tra<^ Is readily understood The 
crane is made In two ataea, 7-toa with 80* 
foot boom and 12-ton with Sfl-foot boom. 
Hesldea the crawling tread. It can be ar- 
ranged to oparate on broad-foced toad- 
wheria or on ataadard or ape cl a l- giga 
tracks. 

RMOMtnetiBg the Jittaad BiUtle 
fflinSe "MorlMT 

T HB recent war baa been thoroughly 
recorded for posterity Thara is no 
doubt about U, for boPka, doemnenta, pho- 
togra^ and motiem plobrea ara avaOa- 
bla on praetteaUy ovoty detail of the great 
confUct, 

The latest eootrtbvtlim to the raOwr 
voigmlaona tawdon pletuie recorda of tba 
la an IngpODlona fflia depictltig 
UTii Batde or Jutland, and reemtty 
imdueed 1ft BadlhBdL The attfring batUe 
was raenaatraoted wltli Iftflalte me and 



Drying planks in Oiina and Japan without danger of warping by means of 
upright bomboo aUkea 



Udhig a lun of chicken wire to help the antomobUe over sandy stretdiea 
and out of au^- and mnd-holea 
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accuracy by means of miniature Imttle- 
slitps. uiid uuiintttcd fur the muUoa picture 
film In the miiiiuor gcucrally followed In 
pruduclug trlrk pictures llw ruprodue- 
tJun of a uioiliig bird H-cye view of the 
Battle of Jiitliiud fur the Aims proved to 
In* an liunieiiKe tusk, ue learn from The 
/nfisfraft d j tnidun S t irs The work was 
carried out aocunlliig to track (harts 
preimrcd hy Sir (Seurgo AKhton, by a Brit 
iah lllui citmtwny, tm a board TncuHorlng 8 
feet winare, as shown in our cover Illus- 
tration 'llie uKHlel Mhips were made In 
thn*e Hixcfl—d inch fur dom^uiM. 2 Inch 
fur meflliim Hhota, and 1 Inch long for hmg 
allots ' M>a’' and were 

imlnted In nhndes of gray Uunflre and 
oxploHlonfl u ere pmducetl by blowing 
Hiauke through pipes For each picture 
each model had to be moved only 1/10 of 
an tncli There are sixteen pictures to 
every foot «if motion i>lt*tur« fllm, hence 
the putwnge of the Grand Fleet acroan 
the ^o^th Sea retpilred 00 feet of fllm, and 
80,000 siioirate movements by band of 
thu inudi In. That of the German fleet 
retiiiirod 00 000 movements. 

EliminatiiiK the Overwel^t 
Evil to ^ve the Profits 

O VEUWKIOHT In the selling Of mer- 
clmndloe of various classps has been 
the < nuMO of many stores' profits being le- 
dneed In some cases, the pn^nt Is actu- 
aU> wli)e«l out completely Thus while 
merchnntH ha\e been backward about buy- 
ing new and Munetlmes exiienslve eqnlp- 
mnit, they hn\e been eager enough to 
pun bnMc u hi u a demonstration proved to 
them thnt they were paying for the equt]^ 
meat under the old methods, but not 
getting it 

A ueeks test of a pair of antomatle 
scales proved to a hardware merchant 
thnt he uus losing on an average of |1 44 
in proflts per day aa he used the ordinary 
NcalcB Home of his lines, rope tor In- 
Nluiice, RhouiKl a loss, lieing sold so close- 
ly to the cost price In order to demon 
Htrate. tlie agent for the automatic scales 
pl8(*ed the Improved scales beside the oh] 
pair, and as a paikage was wnlgfaed cm 
the old a comparative weight was obtained 
from the now m>ale lender those condi- 
tions the sali^siDcn were as careful aa 
posslbh , >ot the loss In iKcrwelght was 

proTfHl 

One hardwore merchant figured that 
he was getting bnt 01 i>er cent of the 
price of tlie nails be was selling due to 
loss as they were welgbeil tutu bags aa 
purchased He soon devised a safe 
nil thud 'Rax h hundredweight of nails of 
each slxc was given to a salesmuh with 
instructions to fllL a certain number of 
liastelKmrd cartons, the ctirtons Mng of 
\Hrlons capacities, but the total amount 
lug to 100 pounds. I'here could lie n» 
cuorwolght The plan not only paid for 
the cost of tlie cartons hut the weighing 
flex lee ns will, and Increased tht* profits. 

Another late weighing system that uvea 
tMith time and labor la that used by the 
(^dorado Springs, Colo, food merchant 
shown In the accompanying Illustration 
He has saxed flour space by keeping hls 
stock bins for teas, coffees and spices on 
the seconil fliN»r fnun which the ^does 
and so forth run down Into glaHs-fronted 
ruses aboxe the wall ledge Hader each 
siiout outlet for these cases is a button 
As a customer onleni spb-e from any cer- 
tain case the scalra are pushed under that 
case the proper weight Is indicated on tbe 
HcalcH and the iwper bag is placed on tbe 
npfwr or lower flange according to Its 
slso The scale Is then pushed back 
into thn crescent opening allowed for 
it where it touches an electric coimec 
tion. The lever Is pulled to release tha 
stream of spices. The scale pan on the 
side carrying the filling bag drops and 
as it reaches tbe center or balancing 
point the electric current Is automatically 
abut off and the stream stopped at the 
pro|>er quantity 
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The Oil That Makes the Wheels Go Hound 

Animal and Vegetable Lubricanta vs. Those of Ifinenl Orij^ Todajr and in the Fntvm 

By Hanjr A. Mount 


ATTENTION hns often been called to the fact that 
a\ onr (lecreaHliitf prodnctlon of petroleum mcuacM 
a vital fuel HUpplf aud It baa further been pointed out 
that we are dependent upon thU aunrce aim for Inbri- 
oantH without which mmlem Industry would bo quite 
as helpIesH as thonich without fnet 

Much foutvrn Iirk Imh u expreaHod over the fuel altua 
tion, prlmliMiUy lierauHe thfwe who own motor cam 
(and they oonipriao a large part of the iiopalatlon) have 
already felt Uie plmh of Henn*lt> Rut, ae a matter 
of fact, the fuel prcridcni Is not without Its brichter 
Hide wblle that of a future mippb of lulirkatlug olla. 
In many of Ita nn]ie< ts Is much more serious. 

It lias been d(*muuMtrated that we need not wait 
while hurled veip^tiible matter goea tbrougb countless 
aasHt of tmuaformatlon lieforo then* Is available the 
fuel we derive fnim iietroleuni Nearly any growlni 
plant, when Hiibjcclod to a simple |iruc<*»w of formeno 
tatton and distillation, yields a fuel alcohol, which 
when properly prepared la as good as gawillne, or even 
better, aa a fuel But la not the aamo thing true of 
luhrIcuntsT What of the greet variety of oils and 
gn^aaea which are now obtained directly from plant 
growths and are used as lubricanta, such aa castor oil, 
rape seed oil, etc? And then, there are the animal oils 
and greawsi, muh as lord oil 

Aaldo from the fact that all olla look and feel very 
mnc*fa alike, there Is hardly any similarity between 
vegetaMe and animal olla on the one hand, and min- 
eral iilla on the other The> are utterl> disidmllar in 
chemical atructnre and physical pnqiertles Mineral 
oils are hydn>-carbima, wUle animal and veieetable oils 
are gtycerldcs, compo^ of fatty aclda and glyiviina 
In most cases where vegetable or animal oils are uaed 
fur lubrication they are almply added to 
a mineral oil base to give It certain 
pnipertlea desirable for some specific use 
The total volume of vegetable and auimal 
ollM used as lubricants Is very small aa 
compared with mineral oils and the per* 
centage Is steadily decresslng We are 
absolutely depeudeiit u|Min mineral oils 
to keep the wheels of Industry turning 
smoothly 

The dlfllmilty with vt*g«>table oils (anl 
mal ells pimsefui the same properties but 
are used very little for lubrlcatlou and 
u(*ed not tie ronsldcred here) Is that they 
all have In varying degrees prupertlea 
which, while very useful In other applU 
cations, nmder (hem urn less for most In 
brtcating purposes. The most troublesome 
property, uo doubt. Is (he tendemy to 
drj out or oxIiHec (Vrtaln elemeiitH of all vegetable 
oils unite with oxygen from the air releasing fatty 
addsjvhlfh are Injurious to steel and leaving a residne 
or **gnm ' that must lie cleauoil away The oil which 
lubrUates your typewriter, for Instance, should lie a 
pore Dilucral oil if 'gumming' Is to lie avoUlHl 

Other troublesome qualities are those of saiKiulflca 
tion and emulNllli otlon, terms ^ery oftcu cuufuscd 
Kapoolltratluii Ik a simple du^mical reariloii whereby 
the oils gro split up aud n^tvimblue with mctalfi, gener- 
ally tboae iMbiuglug to the alkali group Theae combi- 
nations of the major imrttun of the nil molecule with 
the metal are called soaps The Hoa]is of commeroe 
are generally pniduced by treatment of a fat or fatty 
oil with caustic Kida or potasli, hut saponiHcatlon may 
also take place lu the presence of caldum, aluminum 
and tend 

TIh^il, all petroleum oils may be liuluml to emulsify 
If mixed with vegetable oil, but pure mineral oils do 
not possess this quality Emulalflcatluu is a purely 
physical action, lielng the mixing of oil with water to 
form an emuUiou. The milky liquid uaed tu machlna 
shops to cool the tools of high speed lathes and slmi 
lar machines Is stub an emulsion Home vegetable oils 
will emulsify by simply mixing With water, while others 
have to be vlohmtly agitated ur In some way atmnlaed 
If a pure mineral oil and distilled water be placed In a 
bottle, however, and the mixture agitated and then 
allowed to settle for a few seconds Iwth liquids sepa- 
rate with a sharp surface demarkatlon and are dear 
They cannot he made to mix. ' 

The remarkable thing about emnlBlftcatloa ta that 
while water will auspend a conalderable quantity of 
soluble oil wttbnnt an appreciable change of vlacoalty, 
If mgee and more oil la added, a point Is aaddealy 


reached where the adution thickena to the oWMfitoiioy 
of a aoUd. If thla prooeM la revmed, that la, if the 
water Is added to the oil« this degree of solidity Ig 
reached very quickly If a vegetable oil is uaed to 
lubricate a piece of machinery where water U Uabla 
to get luto the oil a adtd emnlsion la formed. Ad- 
vantage of thla la somctliDea taken In alow speed ma- 
chinery Thus It has long l«en the practise to add a 
small quantity of rape aeed oU to the mineral baae 
used In lubricating marine engines. The water from 
condensing steam forms a sdld emulaUm and thla 
caoaea the oil to stick better to the guides, piston rods, 
blocks, etc , of the engines. Bat wherever high gpoed 
turbines have replaced the lumbering redprooatlng 
engine the practise has hpid to be discarded In favor 
of a pure mineral oil 

These same qnalttlea whU^ make vegetable oils node- 
slrahle fof Inbrh'atlon render them Invalnable In awny 
Industries. The largest nso^ of course, Is in soaps and 
paints. Many varieties of olla and greasssi, from olive 
oU to fat offalllngs, are used In making soap. 

The reqalrementa tor PA|nt are more exaettag. A 
good paint oil must be quM drying, and for this par- 
laise linseed oil Is used almost excinaively because it la 
the fastest drying of all oils. Attempts to nse mineral 
oil In plsce of linseed oil In paints have given no en 
ooaragement to the experimenters. A paint consists 
essentlslly of a pigment or coloring matter and a ve- 
hicle for applying, and a thinner, aa tnrpentlBe or a 
Mnlistitnto made from petroleum. The solvent, when it 
dries, must leave behind some aoUd matter tor bolding 
the pigment and to form a protective coating A min- 
eral oil vehicle sliopiy soa^ into wood when applied 
and the first rain i ftl toes away the pigment 


W AST year and the year 2is/ore, when ws w«rs aU $a concerned over 
/ ^ the apfiarenlty imminent exhamtton of am petrakim tfc^oidi. the 
chief concern dnu feU with regard to the fuel of the future for 
internal eombuttion engmet CompartOreely bUle oHenUon mat paid to 
the fact that not alone the automohikf but all engmet and machmery of 
every description, are largely dtpenderg upon petroleum denaaimet for 
[uhrmbon Norn that the price of gPtobm u decluwig to and 

even to rapidly, me are apt to thtn^ that off the problemt connecletf miOt 
petroleum proJuclion ore permaxmdty tohed That Alt it not the eate^ 
that If u rteceuary /or uf fo pop Mnaui regard for At future wppfoi of 
bibrcant u Mr Afounf't text m the Uory on Alt page , — The Eottoil 


OerUin vegetable oils are regarded as essential to 
other iudnatrlea and they are used lu very large qnan 
titles. For instance, in the allk Industry, olive oil soap 
la used to saturate the raw fiber before imtUng It 
through the various mill processes. This reudere the 
fibers more pliable aud iabricates them so that they 
slip easily, prerentlug breakage and generally facUl- 
tating all of the pro re a rea Otiier cheaper oils are used 
for the name purpose in the wool Industry 

Castor oil Is an esaeutlal material in the manufac- 
ture of artUklal leather mid in the cnrlng of sosse 
gradea of real leather Oerfain vegetable oUs have ba- 
cume Important artidea of food, anrii as oUve oil and 
cotton seed oil Othera, aa cocoanot oll^ enter In large 
qnantttlcs Into the mannfaeShre of other tooda. Indeed, 
the minor uaea of vegetable oils are toyriad and they 
enter Into thousanda of articles of every-day nae 

Castor oil represents the only apparent cootradto 
tion to what has been said It ia regarded by eouM 
engineers as esrentlal to the Inbricetion of certain typee 
of high-speed internal combisrilon eogtnee, notably the 
rotary type of aviation moton home mutomobUe raring 
drivers also tovor the nas sf castor olL Tbers Is a 
wide divergence of opinion here, boweveTf and on some 
of the aviation fields of this country during the war 
mtneral oUe Arere uaed exriasivriy with aatisCfictton In 
all types of motors, even though eeator oO^ was 
available. 

Castor Oil was first need in tida way ta the rotaty 
motor tor two important rsaaoiE This motor dnwa 1^ 
ghs through the crank cam and beeanse of the i 
of mineral ollrfor gasoHae,, tfeable was 
ffott the "eoaklag up" ef the pas Iby the eU and 
nlttg the Inbricaat It Is^atatoet tagmesihle to 
castor oU and gaerilne and Asr Ode i 


ie e xp et l ei K e d from thla sooree. Tb* fisdood i 
that; while ceetoroit la MManer at i 
than the heavy oils naoaUy required for 
motors, at very high tempecatated It is ■Bdrilo# had 
thevsCore a bettor lubricant Tbs ^ Ih aviattog wpm 
tors Is changed after a few houce of uee eo (hat thsrp 
Is not time for the nndctlrable toatorhs of the vegecahto 
oil to show Attempts to mannfaetnfe a motor oil pat 
antomobUea from castor oU, or wltt castor oil as a 
baas, have generally proved nnSnocesafnl because the 
oil is nsed tor a longer tha% aUoWiag the aatuML le- 
uctliuu to set In In eddlHon, mtnarel oUs Are hf ito r 
snlted to the comparative low speeda hnd low toss- 
peraturee of automobile motoni. As ypp 
puts it 

"If an automobile oonU be kept going at alyty i 
an hour and If the oil were changed at the end df eveiT 
day or two, castor oil wonld be all right. 9ut under 
ordinary driving conditions 1 do not brihtoe we WUI 
ever be able to get awsy from the natnrul nndiallreWe 
feeturec." 

Another reason thst many motorists have been led < 
to believe thst castor oil would ■one day pfo^ g 
panacea for their Inbricating troubles, is tbs goMral 
air of mystery that has sunmindcd the sutdeet Than 
are in this country only a few firms extracting castor 
oil and the rivalry betwm tbma Is Intenas, tQie secret s 
of their plants sre riusely gnarded. 

But during the war when tlmto was nsed of large 
qnantltiee of cestor oil the OovemniiBt er ected a 
l^nt at GalncsvlUe, Fla, and after many diaamHdnt- 
menta and failnrta was able to refine a castor oil of 
Gommerclal quality The coactnsioos reechsd in thla 
experiment have been published by the United Btatee 
Department of Agriculture. The procees 
fonghly was flret to rieaa the beane, bent 
them, presa ont the oil in a eontinnons 
proesaa and then to treat the aseal with 
beniol to remove the final traces of olL 
Great dlfilcttlty was enoonntered in adapt- 
ing machinery to the pnrpose and In de- 
veloping e working technlqne. 

The reeolte were diupprinting frem 
the sUndpoInt of quantity but this was 
largely because a crop of castor beana, 
the standpoint of quantity, but thla was 
a failure The castor beta Industry is 
sn Important one In India and most of 
the beans nsed bsre are imported from 
there The seed for the war crop plantbig 
came from India hut beeanse it wss not 
acclimated the yield waa only a frac- 
tion of what was expected. We have 
lapaed into our pre-war state in the matter of growing 
castor beans and aside from a few plante whieh are not 
ttucommun as lawn ornaments, nons Is grown In this 
country 

It win tbns bs seen that c astor oil la no e xosption 
to the general role that vegetatde oils and mtosnl 
olla eaih occupy a definite field of nsefnlness find that 
while they overlap to some extent there is no hops that 
either can take the place of the other 

There la no Inuacdlafe famine in luhrtcattag oOs, 
Breanse of the large production of gasoline there Isi la 
fact; an ovetprodnetion. I^ta is because the earn 
barrel of crude oU which yields the gaaoltne, also ylrids 
In Che refining proceui a percentage of heavy oQ. In* 
death U la now the praetlae to extract more gaaoUae 
from the erode hr applying to the Inbrteatind oU a 
"riuefciiig" procees, leering as a final residue only a 
sttaU. quantity of coke. 

It la ant beyond coaoeptiou, bewever, that if gean- 
line la dlsplacod as a motor fuel, aedndeed It moet be^ 
there wiU be a derided change In the ecenomlo stotna 
of lubricanta, if not an actnel famine, 

An eooDomleal pratoea foe rueovering oQ from Urn 
vast Shalt deporits wonld sited reUef te many Frimk 
even afte te exhenfittoe of petndsum, but heycud that 
then to mo fiKbetltote la al^t 
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New 


A nMC94Mp tionmitted •oiadt otlier 

i(Uly l^liniliQlMi In WoNSiter rather than foback 
tb aqUNUl ^ ihldwKd Id the rtdicola of Ua fellow- 
iMlhtf feMtOM he eovOd not eat aa^fbUkc with egga 
in hi Fpte Ua father aaltU the foutif Biaa*a 

arttrMdh ftr had aaKnmted to a ditMUie, the aitglit- 
eit tE^ od edi Itt anythtof he ate made him lo 111 
he had to XeaTe the ta^ And toe nltr of the whole 
tiagle IncU^t 4 not otfr toat toa boj couht have 
been onaad of Ua Idioarnaaar but that be waa onljr 
oae rletlto of thouaanda who anffev from the ridicule, 
bom of Idaotanoei that attrlbutea aTerttona such aa 
hla to wUai Ob ^Mttnae^. oc^la the caae of firla— to 
•wrea.- ^ to toe lenfto of aulddeb Ube Barton 
raj, bot onto/ beeoeae amrUd, hjperaeooittve and anti- 
aeolal beeaaae la chlldbood and adeleacuioe thej bave 
been lauihod at tw aajtog that certain fooda or toe 
mere paeeaM of certain ao bat a wea or olijecta made 
toem UL Hanj oChm fo toroudb life aa eeml-lnTaUda 
becanaa toaj and their to^yiictona fall to attribnte tbeir 
frequent attatoa of often with ay u ip tom a like 

potaoali^ to eoeto ooenaon drtide of food whidi baa 

ctdafd toato. 

Stieh a Uae apUblUty to pola ontn g bj eega aa toe 
jouat Harvard atndent exUhlted la now regarded by 
phjatdana aa In toa aame daaa with polaontng by plant 
poUena, toe aaoet famlUar manlfeatatloiia ot which are 
**bay fOrar** and Ita eailler prototype **roae colda," and 
with the averahma to cartaln anlmala felt by many per- 
■ona who daln toat contact with or the mere pree- 
enee of hocaoh eeto doge, chickena, toeep or cattle 
makea tbam UL That aoeb aoaeeptlbUitlea and aver- 
•icM 40 ezlat haa long bean known, Shakeapeare 
makea Shyloek tonak of peraona who go mad In toe 
preaaoce of **toi hanalaaa n ce eae ar y caC end there 
are refereoeea In nMdlcal Utmtore to **roee eolda” aa 
fu* beck ea iMi bat H la only within the laat few 
yeer* tbet toe conwKm cauee of all of theee phenomena 
haa been known end a ready meana of dlagnoala and 


The Summer Sneezer 

lipit on Hay Fever, Rose Colds, and the 
By Frank Parker Stookbridge 

tfeatmeut made avallalile to tbe world at large. 

Reduced to tbe oimpleat tamo. It la now known that 
certain Individ uala are byperae^tlTe to certain pro- 
tdna, whether fheae enter tbe iqratem through tbe atom 
aeh or through the air-paaaagoa , tbe aymptoma are 
usually bronchial and often ontbiaatlo, wnuiUy accom- 
panied by a liae In body temperature and often by 
tdotcbea or other akin cniptlona. Tito dUgntiala la 
almide, the kkin la acratebed allghtly, not enough to 
draw blood, and an extremely dilute preparatltm of tbe 
auqtocted protein rubl>ed In Bometlmea, oa in hoy 
fever caaea, the pollen pnitelna of a duoen different 
planta and weeda may have to be tried before a pool 
Uve niacUon la mnulfcated by the ai>pearanoe of a well- 
dedned drcolar blotch ci^qtering nt the acratcb-polnt 
And tbe treatment conaiato In odmlniatering minute 
but gradually Increnalng dosea of the offending protein 
by toe mouth or aubcuUneoualy, until immunity la ee- 
tabliohed, which in many caaea cornea about Tcry 
promptly— a modem application of tbe ancient remedy, 
*'a hair of the dog that bit yon ** 

Literally, proCelna of eat hair, dog hair, cattle hair, 
dticken feathera and stmilar animal lutegnments, aa 
weU aa of the pdlena of all aorta of treea, graina and 
wcedo, from nob to wfUow, induding goldenrod and rag 
weed, and of foodatnffa of every ordinary and oome 
extraordinary Idnda, arc now available and In dally uoe 
for the detection and troitment of Juet tbe oort of ana- 
ceptibiUty that drove poor young Fay to ouleide 
Sometlmet treatment even more ilmple than tbla la 
all that la neceaaary for a cure Lumbermen In north 
woods used to make It a point, if they were at aU 
aoaceptlble to pulaon Ivy, to hunt up a vine and eat a 
few of tbe leaves on first enter|off the woods for the 
oeoaon. A few boura of tbe ^cAent Itlneas thus In- 
duced rendered Ita heroic victim Immune for the rest 
of the aeasool 

Not long ago a man and bis wife called on a New 
York pbyaldan who woe familiar with tola rougb-and- 


Like 


ready prophylaxis of tbe lumber campa Both com- 
plained of annual attackH of * hoy fever** though each 
noa affected at a different aeason, indicating that tbe 
trouble with each arooe fnmi a different cause To tbe 
experienced eye of the iihyalcian the peeling of tbe oldu 
on the man's face— they bad Just come back to town 
from a summer In tbe country — looked like the effect! 
of poisoning by rkuM tosirodendnn, the *'i>olaim sumac ' 
of oortbera woods. 

"Go back to the country and eat a few poison snniac 
leaves,'* the doctor advised "You 11 be pretty sick for 
a day 4ir so, but 1 think your condition will then dear 
up qnlckly Do that every aatumn, as soon aa tbe 
leaves bei^ to turn ** 

Ibe man took tbe doctors advice and for three see 
sons since has IxHm Immune from the "boy fever" that 
formerly made the last few weeka of hla stay In tbe 
country a season of misery 

The wife was sent to a diagnostic Uborutory where 
tests were made with several vegetable protelna ■nd 
the pollena of a number of June plants, weeds and 
grasses. Hhe reacted to none of them but toe straw- 
berry protein It had never occurred to her that eat- 
ing strawberries was poisoning her , her symptoms were 
all tonee of one who has "taken cold," with intenae 
coiyxa, anceslng and choked breathing Tbe next spring 
she abstained from strawheniea and had no recurresce 
of the "hay fever Then she underwent treatment 
with strawberry pnitelna with the purpose of obtaining 
pernuinimt immunity, and after a jrar of ouch treat- 
ment waa able to eat Mtrawberrleqjntbout experiencing 
any iU effects. ^ 

Instances might be multiplied indefinitely like these. 
Tbe widow of a famoui medical expert hod all her 
life been unable t4i remain In the aame mom with a 
bird of any kind (Her hntoand bad died before 
medical research had discovered the true canse of 
such "phoblaa.") It took several months of treatment 
(CouffMoed OM jNige d£) 


Correspondence 

Thsedkofl ora UM im p o rato to for wamiiisiitB made 
la the eontopPO*4ace eghnna. Aneayaaoue oonumi- 
ftleedoMoaMKg be roaBidsmd, bat the nsmM of eorw 
leyondeuti wM be wkhhakl %toen so deiifed. 


A QomUm of Dtenuaunt 

To toe Bdttor of the B cmi iT u r ic AkuwcAif • 

Apropoe the relative aim of the world's navtea, built, 
bulldlag and aanoHoned, I bare been in full accord 
with your pooitlou that the Navy of tbe United Butes 
la quite powerful eneogfa In capital tolpo, thongh It 
needs many mote foot light cruiaera and more atten 
Uon to the l^avol oOto service 
In view, however, of a crmtrllmtlon to The Nonol 
osd urniin/ Record Ito Hector a Bywater from which 
I quote a striking psasoge below, It may be that toe 
late odmtolatratloa was not mistaken in preoalng for a 
atUl larger navy. The poaosge reads 
"It la only In 1025 that tbe ratio wlU begin to toow 
a motfead dtoim bat fcy tbe and of tbe foUowiiig year— 
assamliig tost we do no boUding In tbe meantime— It 
will have omtapteteiy altered, the Amertcon fignriM then 
belagi Flret-Une dUpo, 10, soeond-Une tolpo, U; 
ogalnat the ^tUh totals of 18 and Iff. And toe alight 
humeriool haloTice InW flavor wlU be negatived by tbe 
immettii Indtvldnal scqtortoritr of toe later American 
vesodo. At tot biginiitag of 198S toe JopoMto pod- 
tina w^luMbob^ be oalollowa; Flrot-llne eupe, lO; 
second-llM toliiik &** 

X do pol Imdd tM Hr. BywOteFa figuree Ore c o rrect, 
ttat, in orter tojjunr. 
th, vmtMjglmm «( «>• united Stntbe, it win be 
r-nwwqr fa man mtM «blpe in eddltfeB tn 
Utti «MM& M4 otter dSu ««tt 10 w to make b 
wen MMMed teer> 

KOTbl «nA4!*(Utur dtewtenent weolfl Indeed be ■ 
boM t, wbrid bdt, nn«6 «tt tbe iNkt pow^ 
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-His Hair Turned White Overnight” 

To tbe Editor of the BctKgTtni AitKmftAN* 

In reply to the article lo your correeiKJUdcnce column 
of March 26 last, captioned as abfivc, I think the fol 
lowing quotation from "Forty Years In l*hrenology," by 
the late Neloon 81asr, will explain a great many of 
such cam 

"In tbe fall of 1854, Mr John Wallace, of Onrlngton, 
Miss., aged twcuty-seven called at our office for an 
examination He had large cautlousoesa, and we ob- 
served a tnft of hair pi*rfectly white of the alto of a 
half-dollar on each aide of hla bead, dtn*ctly in tbe 
center of tbe orguns of cautiuuanem We stated to him 
our opinion that he had been ptinmlng a buaincMS In- 
volving a painful activity of caattoasncaa, like* powder 
making, or that he had been cast away at aea, in con- 
Btant fear of a violent death At the close of the 
examination be stated that be waa upset fn»m a sail- 
boat in Lake Pontchortraln, when alxteen years of age, 
gnd hdd on to the bottfun of the boat all night. In Im 
mlnent iierll of life, while his onmpanloiui became ex- 
hauated and were lost In tbe morning he was picked 
up by a veusel and carried to New Orleans, when It 
was discovered that bis liolr had turned gray on the 
places above described, which aoon became wldte, and 
has remained so ever since. Hla hair being black, 
readers the contrast of the white spots very striking" 

Likewise, O 8 Fowler, another of the prominent 
phrenologists of tbe post century, known tbrungbout 
the Eastern 8tetea by hla pupnlar lectures on the mb* 
Ject stated In hla "Human ficleiioc," page 201, that 
be knew of "cam by hniulrefls in which fear of death 
by shipwreck or foul ineaas or accident continued for 
a few honra, have turned toe hair gray over caution, 
while the hair in on other porta of the hdod retained 
its natural color " 

It should bu aUtod that tbe phrenological organ of 
CaatioosMMi is located hi the angular gyros, nnder tbe 
parietal eminenoA which la the hortoontol ridge quite 
aotioealde In many heads about three inches above tbe 
tops of the ears and Sllghtty backward from this point, 
on eoto olds of ^ head, toe sias oC tos organ hslng 
indicated by the width of tbs bend at this point. 

Tbe writer boa studied and investigated i^rewdogy 
fur toe post twalfc^ftvr jpetrs and knows of a cose of 
a woman reoMtiig here whose bolr foil out over tbe 
organ of OonjugnUty (oenjugal love) on each side of 


her bend while ber husband was In a hospital under 
going a capital operatlim, and then toe balr grew 
again, but came out white, and has been white tbsre 
ever since Conjugality 1m located about two Inches 
directly ba<k borlsoutally from tbe meatus of tbe ear, 
and U tbe specific faculty of love between husband and 
wife and awc^thenrbi, anil of fidelity, conatoncy, etc. 
Krlfh ntly the Intense ai tivity of this part of the brain 
resulted in tbe congestion, or Intianunation, extondlug 
to tile surface of the bead, thus causing the hair to 
fall out PerhapH this Is the tnie explanation of what 
happens In all these reported cases of tbo hair turning 
white overnight, and the white scalp showing through 
the thinned cf>ver1ng of hair gives tbe sppearanre from 
a distance of tbe hair having turned gray or white, 
even before tbe hair has grown out again and beemns 
actually white All cbaucc of coluddenre la nnlllfled 
liy tbe hair being wlitte on both sides of tbe bead at 
the same point, which proves that the cause was In- 
flammation of the corresponding parts of earh bem- 
Ispbcrc of tbe brain ThousaudH of cases in which a 
partiLular part of tbe brain surface has been so over 
active and inflamed on each side of tbe bead that the 
heat is easily dc»tcc>table with the fingertips, have been 
noted and recorded by pbrendoglsto, and It is also 
proved by repeated observatlona that tbe balr turns 
gray first over the most active porta of the brain 1 
m^tly saw a man with a triangular tuft of white balr 
Juat below the center of the back of his head directly 
over the pkrenologtcal organ of l*hlli>progeuUlTencsa, 
or love of c-hlldren, and on Inquiry found that be woo 
t man remarkably fond of hla children As to cases In 
which tbo hair of the whole bead tamed suddenly 
white, 1 have never beard of auch. 

Uvsrmore, Ool ELioa O Btul 

A Bare Peat 

To toe Editor of the BciKirrinc Amkozcan* 

From an advertisement In a leading trade paper, 
baede cover, issue of June 10, 1021 
"This formula apiiroxlmates tost <»f bronxe, but micro- 
scopic examination shows that N — has a very dif 
ferent and denser molemlar structure ' 

I've beard of mlcrostructures— seen many of them in 
foot But seeing molecular strocturea Is an achieve- 
ment wbicb deserves tbe notice of yonr Journal 
New York M F a 
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Ousters and Nebulae 

Some Startling Facts and Figures G>ncenung These Intere a tiag Astranomical FeatnieB 

By J. F. Ij||ltiiiger 


G U>H171^U Btnr ctustors constltata one of the most 
notable* ( lumteH of celentlal ohjccta. Unlike netmltt 
and Htnni they appear to In* limited lu number Space 
iH api»arently, not nt all crowded nltb them The total 
number no far dlHcuver«l 1h amuud 8H. Ah only nitoiit 
Hlx f»r Heven ]»er cxnt of 1111 * 1*0 are cloatera addod in the 
eoume of Mimo Hi) 3 t'arHf d(‘N|dte Uie great number of 
tihHerratlonH and the hl(^ powent of the InatromeutHf 
It Iteglna to appear aa If the reamai why globniar clna- 
ten are being found only at the rate of Bl>out Horen a 
century la Itecauae we are apprttachiug the end of 
the lUt 

Ferbapr the moat remarkable of all the globular time 
ton la the Ureut Cluater la Horculca, the oelelirated 
Mealier 13. To the nuked eye nbarp enough to diacem 
thla object, U apiiears na a faint, baiy atar It bt Home 
2 deg math of Kta IlcrouIeH. When the rloater la 
brought fairly Into the Held of a teloHci»p^ of <*onHlder* 
able power the minute paU*h of haie la remlred In a 
host of minute poluta The globular form la not ea- 
peciaJly apparent , but In the region of denao popula 
tlon, three dark ipokea or radial lanoa are M*en Tlieae 
roughly divide tho atarry reghm Into three approx! 
mately equal aectora But a more rceent view of the 
great claater, obtained pholographh ally by VrofeMor 
Ritchie by an 11 hour expoauro of a plate of meiUnm 
rapidity, falU to abow the dark lanea. Thla view 
brlnga out more clearly the globular aitpearauce On 
thiB plate, H Hbapley Informa ni, are recorded more 
than 30,000 atar Imagoa brighter than the 21at magnl 
tode Tho negative waa produced by the uae of the 
big OO-Inch reflecting tcleacope of the Mount Wllaon 
Obaerratory It la no great wonder that aome have re- 
garded auch aggregation! of atara aa other univeraea. 
In general, they are mure or lean laolated in apace, tho 
aurrotindlng regions being very aparaely populated 
The Great Clniter In Uerculcs la m far away that 
it la usetem to attempt to deti'rmlne Ito parallax— the 
angle aiibtonded at the uliject by a radlua of the etirth*R 
orbit— by ordinary meUiodii. However, by Ktudloa of * the 
froquendea of the colora and the apparent magultudea.'’ 
the conclualon baa been reached that the parallax Ilea 
aomewhere between iV> 00001 and 0'*i)0010 A further 
atudy— one involving Oiqiheld vartahlea, red giant atura. 
Mtara of apeetral type B, tho apiNirent tllamitera of 
duMtera— haa resulted In the choice lietween the fc»rego- 
lug limits, but fairly dotse to the maximum, that la, 
0*00000 Thla meaiiR that the Great Cluster la sorae 
30,000 light years away Thla meaiiri In turn, since 
ime light year =A875 X 10** the distance la 211J500, 
000000,000000 rotlea The Rltcblc photograph shows 
this cluster not aa it now Is, but as It waa 36,000 years 
ago when the light now arriving started on Its way In 
tict thla la mft a snlflclent eitmHtJim aa the duster 
negative, for example, baa lieeu on the nay 100 
ItlAt years. Some of the light arriving to moke this 
negative bad, for example, has bi>ien o uthe way 160 
years longer than other light It ia sorai thing like a 
newapaper In the pre telegraphic days. Some of the 
events nnrrateil had Just transpired, beoinae the tocole 
waa near-by other events had hapiiened weeks or 
months befitre, the news having Just reached the Jou^ 
nal becanm of tho distance It had to come 
Thla brings us to a more general fact We never see 
the heavms as they really are or even wore, but see 
an unreal Image made up of Infinitesimal patches bav 
Ing datoa of an enormous range The enormous atm 
of thla giant cluster may perhaps be better grasped If 
Inatcad of saying that It la 100 light years aernas, we 
say, with Sbapley, that a star at the distant'e of a 
dustoi^Umeter from ns would have to l»e 100 times as 
bright as onr sun to become vlslhle to the naked eye 
And yet this diametral length Is n distnnee almost out 
of all oomporlHon with the distance of the duster from 
ns If we meuKUre off n line 14 Inches 1on„ and then 
place at one extremity a stocl hall 1/10 Inch lu dlam 
cter we will have n in(*ans of comparing th«* duster 
with its distance from us [Author's note I have 
taken as the dustir proper, tlie central cfindensatom 
Kbapiey estimatea the aggregation as bavlug a diame- 
ter more than twice as great ] 

What does the iqiarsoness of stora lu the qgice around 
n cluster mean? Is the duster the con4cnsatlon of 
stellar bodies which originally iK*ciipled g^^Bore gtgaiitlc 
region? Or, are the globular clusters young tfoiraga 
tloDs, aggregatluns which are In nn early stage of ex 
panston? Or Is there some other and distinct explana- 
tion? No man can give answers that are reasonably 


certain to be true at besL it is merely gnesswovk 
Bnt let os look within tw^clustor a moment The 
stars acem. esiSNdaliy th<ise iWard the Interior, to he 
very thickly cougregated ^This aiqieara to be the 
actual condition of affairs. The nearest star to uur 
solar system Is usually taken^to be Alpha Oentauri Its 
distance Is S% light ycarSrri^ our <<un be taken as 
the center of a sphere having this radius, there would 
he bnt one star within that ^cre and this star would 
Marceiy be within But, n one turns to the Great 
nuHtcr In Hercules, and attahds to a cirde of the aame 
radliiN, this circle being pUfjesd at the center of tbs 
clustor image, he will, it i^'iSald, in effect, find tbou- 
saiids of Mtara within it dC oonrae, there are atellar 
points bore belonging to the full diameter That la, 
we have, neglecting store behind one another, thou 
sands of stars in a cyllnderi which corresponds to the 
drde and Is KM) light years deep There could be pnt 
snmi 24 spheres lu this cgrllnder. and they would 
All two-thlrda of the space Roughly, then, the amount 
of space whose stellar inhabitants are sending thdr 
Images to the center drclc of the Rltdde photograph 
nre those of SOX times tim space occupied by the 
sphere Ho, then, we may diipde the thonsanda by 30X 
and NtlU oldaln a goodl^ nbrnber In such a sphere 
we have tW4» stane-our sun and Alpha Gentauii Ap- 
IHirently, the center of the cluster Is very many times 
as thickly populated as our legion of the universe 
Quite recent work on globglar dusters Is understood 
to tend in the direction of shdjfftng that the form ia not 
truly spherical bnt slightly Ijtogatod This, if com 
plctdy conflrmed, will be a big fact The Great Clus- 
ter in Hercules Is one of most flattened ci the 
oblate Spheroids 'Hda may^hot be recognisable, per- 
haps from mere observation. Rot counts of the stars 
in the telescopic photogniphfl| projection of tho closter 
show that In the direction eff one particular diameter 
there nre alsmt 80 per cent more stars than In the 
direction of tho diameter perpendicular to It There Is 
some roamm then to view pts etuster aa aomewhat 
elongated In the direction deflned by the flrst diameter 
Naturally the question aiisqs Is this flattening of 
tho spherical form due to gotatloa? This duster Is 
thought to contain not less than 100,000 stars. The 
total mau must be ouormompC As a whole the duster 
Is moving at a rate not sl^er than 125 miles per 
Hec<ind This 125 miles per second Is the velotdty to- 
ward us and the general galactic plane 
Itosearch ciHipletl with thq use 4if assumpUuua seem 
I ugly probable, has resulted U) the completion of a list 
of the distances of 80 celcs^l objectf^ nearly all of 
HhJi*h objects art deflnttebf, known to be globular 
clnsters. As ibo precise locattona In the sky are known 
It Is iMiHsihle, by combining all these items, to map 
them in spore of three dfrasnstons. If, now, flrst of 
all, we consider the apparent distribution— that Is, with 
out reference to their distances from us — those olusten 
will lie found to be located mostly In the fbmthern Hem- 
isphere of the skies, only about a dosen being In the 
Northern Hemisphere But most of the doacn are rela- 
tively near ns In the Southern Hemisphere the glob- 
ular clusters tend to posltiona near the Milky Way 
Thus, quite a number are to be found in the constol- 
latloua Hcoriilo, Haglttarlus, Centannis. But while 
these clusters seeA nearness to the Galaxy, they are 
almost entirely aliseiit from a belt 10 d^rees wide 
bisected by the plane of the galactic clnie This state 
of affairs is in wonderful co^rast to tho appazant dis- 
tribution of the more uomermia clasa of opes oBHttors 
These clusters tend to congregate dose to the galactic 
circle, and to become very much less numerous at short 
distances on both sides We have In the foragdag 
a large fact with respect to both classes of clnatera. 
Their distributions, aa vlewafr from tho earth without 
reference to distance from fh, ^>parentiy have aom 
doso relation to the posttw of the Milky Way It 
Is such facta as these thst gtake It dlfllcult to believe 
that globular and open doateni are univenM really 
Isdated from pur stellar sysjtem^that which Is largely 
defined by the Galaxy * 

Consl4er for a moment w broad altuatton ,Tbe 
conoentratlon of opeu clualiM Ilea in a narrow belt 
divided along the middle hf'w gigantic drrie. The 
conrentratlona of the globulty dusters lie In narrow 
bolts Just outside of the belt of open dnstero. There 
are practically no globular dasten In the strip where 
the open ones tie Part of tb^ fotvgoUig dnild be pretty 
wHl explained U we conceive the IfUky Way to be 


exteriorly aurrounded by a ring of dark auttar-HKild 
gas, for axuaple.. The abaenee ^ gtobedar dpiten 
would then mean amply that there waa node iiieldd 
dfcle of tbs Milky Way and that tbbbe outiUle were 
hidden from view by the occnlting mattor Th* pfaw 
enoe of open doaters In predatfy the belt whare glohn- 
lar dusters are abeent would ntcan that thsy are 
Insldo the Galaxy and comparatively near If we un 
derstand that the Milky Way dednea a region deeMe- 
tlve of the globular condition, then tha abaenee of 
globular dusters and the presence of open ones inside 
tbs Orest Ring Ih explslned The open ones Ars the 
nstdues of globniar dnstara. But we have stdl on onr 
hands the great fact that both deacripttons of dnsters 
are very qmrsdy dlstritratsd la high galactic latltote 
Why Is this? The 80 globular dusters srs evenly di- 
vided between the two sides of the galactic planer 
Homethlng almtlar may be aald In respect dT the open 
ones. 

In a broad way, the nebalm supplemmit the dnstora. 
Where clusters are lacking, there are plenty of netate . 
where admlm are lacking, thm are plmity of dnqtors. 
But the numbers of the two groat dosses of objects 
nre quite different There are many neboUe and com- 
paratively few dusters. BtlU, tha supplemeatal Idsa Is 
to be held We might understand the matter better if 
we could conceive that in sonu* way a group of aebulm 
corresponds to a single cbwtor Thus, we might think 
of many nebube combining in some way te form a 
clnster, or we might conceive of a cluster produdng 
many nebube. If either conception can be aeriondy 
tmtertained, it helps ns to simplify onr Sdeas of the 
imlrerse as a whole 

The distances of the gtobular clusters are mormooa. 
The one that is supinmmnI to he nearest— Omega Oscitaurl 
-ds some 20/)00 light years distent A certain cluster 
in Ihe oonstellation Dclpblnna it perhaps the moat 
distant one of these objects. It is thought to be 220/)00 
light years sway This is getting into the same class of 
distances aa the length of the diameter of the Galaxy 
A couple dosen of the globular dusteti are Judged to 
be at distances greater than 100,000 Uitot years. If 
the gninp of 80 clusters be cNintemplsted ss a gigantic 
whole, it is seen to form an ellipeoidai system with 
tho ptene of the Milky Way dividing the eUlpsold 
symmetrically with 43 dusters on each aide The long 
diameters of the eUlpsold are aiqMUvntly not less than 
800,000 light yean long That te, them dlmeniiona 
are subatantlally identical with the long diameter of 
the Milky Way itselt The short diameter of the glob- 
uter-duster system te redooned at, say, JSO^OOO light 
years, but the length te by no means dellnite It has 
been propoeed that the system of globular dusters Iw 
viewed, tentatively, aa coextensive with the Galaxy 
and as having the same equatorial planes and poaribly 
as having the same center in abort In tha eyea of 
some, the globuUr system te part of a great ofgantea 
tlon and the ptane of the Milky Way is a basic fsatore 
of this organisation 

The globular dnstan ars ail, aiHparently, without any 
absolutely known exception, distant from the gstectic 
plana Tha nearest one of the 80 Is 22 Msaaiar (in 
Sagittarius) This duster is not so well daflnod as a 
globular system ss others. It Is, In fact om of the moat 
open of tho wheda group. But even this, reUtivsly open, 
Llnster te some 4,000 light years dlstaut from tbs 
pbuie of the Milky Way 

The practically complete abasnee of gtobular dusters 
from a belt along both sides of the gatectla equator la 
a notable fait. Are they really abaant from epmee tn 
this region, or ars they simply hidden frumfOnr tlew 
becanee of the intermediate preasnee of daA matter? 
Thte is a qoeatlon that oaflaot with gny certainty be 
answeted at the present moment However, the regton 
te a wide one, the total width of tiie none of abssnoe 
having been edtmated aa some 12,000 tight years broad, 
la this region, some open dnstersand blue stars which 
are thought to be as far away as aome of th# gtoh ^sT 
clusters, have befifi ^teoemed. Xust what part obmra- 
Uon plays is a| the moment indetermtnabls. 

,The nsjbnlsa parttonlariy aptnl ttebulft snoW the re- 
gion of the MUky W«y- Nebuito, appatemtkr tssaU and 
Whitt ih ootor» «iat to Urge MOUbiiM imc too nerth 
pole of the OaUtey ThM are mme, but they are dto 
ttneOy toes numerous, neat toe south pels. It has bacB 
ascertained that aasriy aU ibsse white nebolm are 
■pirate. Of the ■toiulMbttto as a daat it may be laid 
(tomrimtol on pays If) 
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Man-Made Precious Stones 

Efforts of the Past and Pkeaent To Rrodnoa Sja^lieae Bxdrfetr $a|qphliiea» and Swen-lSlnhflaMll 

By C. id^^bewla 


F or Rlmofit a centun 
cbemtfftii Jiavp Imk n try 
liiff t maiiufaitnre preOoii* 
Ht ten fliinlly mcuefllntc to 
Kn h a markCHt degree that 
niv the experteiHeil me 
the lapldlit can dUtlDRUlHb 
ittmen the natural gema 
nhkh oiue from mtnia and 
the acknttfic at ne aa tt 
la anmcttmcH railed whkb 
la prtjdnced In thi tnlora 
t( r} It la InUreetlug to fol 
low the series ( f experl 
meuts by wblefa this prociaa 
f nuuiufacturlng \ reoloua 
Htoiioa has been perftt tad 
With the exception of the 
diamond wblcb la ct mposed 
of pure carbon moat pre 
clous at mes arc compoaed of 
aluminum nhtse mitrystal 
lined hydrate alllcatcs or 



Clara are quite commomriace 

Kubatanocs CryatalUaed aluminum or corundum ou 
the other band occurs much less frequently Some* 
tJnua It la white or colorleaa and aometlmea different 
metallic oijctdea glrc U cedir and brllllatKy Our pre- 
clcua atonea the ruby the sapphire the emerald and 
the topas are natnral apetlmm of corundum red 
blue green and yellow 

rhe flrat attempt of the chemist to reproduce these 
predona stoma waa mads by liquefying aluminum 
adding a colorant and then caualng ita cryatalUaatlon 
by a cooling process Aa earlv as 18d7 Uaudln and 
later in 1880 Sdnarmont worked out the compoatUon 
<kf corundum At about the aame time Bbelmcn diree- 
Ur of the Mmnufmtunf ^9^UmaJc at b^rrea made 
mltmscoplc crystals of ruby by beating a crucible cun 
taining aluminum boric acid and chromium in a porco- 
lalii o\en A little later Henri Sainte^Tlalre Deeille 
and Oaron by utllialng tbi reac Hon of anhydrous boric 
arid rapors on the fluoride of alumlnuffl succeeded in 
making rubies in tlie form of thin crystal like acalea. 
Again In 1800 Del ray and IlautefeulUe undertook the 
prollem But It waa M Frcmy with hla two asalat 
unta Fell and Vemeuil who at last succeeded in work 
Ing out a satisfactory aoluHon This waa accomplished 
b> a most remarkable serlia of experlmenta conducted 
feum ISn to 1800 

Ibe flrat methxl used by Frero) and Fell was to form 
an alumlnate if had Thla aluminato won then dn- 
oompoeod to free the aluminum and produce Its crys- 
taniaatbn HulUa were produced by adding bichro- 


mate of potassium to color the eryatala red or n 
little cobalt oxide was used aa a ooloraat to make 
sapphires But tfaa eiystals were stiU too seals like 
and fragile to be used by jewelers. In a second series 
of experiments Fremy and bis second collaborator M 
^eroeuU brought about thg crystalUtttiaa of aluml 
num at high temperature by udUilng the action of tbs 
fluoride of Imrlurn In the prceence of potassium Due 
to an ac<ldent a little air was allowed to rircnlate In 
the tru ible and as a result beaotlfnl rhomboid crystals 
wert formed — lubtes aa dear and brilliant aa tboaa 
found in mines and solid enovMtii to be cut But the 
cryitots were still too small to be uaed aa Jewela. 

It was about this time in 1862 that Dicner Wyae 
displayed in Hwltaerland rabies of such hrilllancy as 
to ireato a ■ensatioo among lapidlsts It Is bdiered 
that he made them by combining bits of natural ruby 
by fusion Although they were fragile he sold them 
for as much ns 100 to 1*M) francs a carat Aecordliig to 
krledal these crystals had all the properties of the 
natnral rnly except for the appearance of gaaeons 
I ubbles and a little lighter density Wbrn tb^ ware 
examined In the Bpectroaco|ie tbi^ showed the same 
absorption bands aa appea# In the natural ruby A 
little later the chemist Malch succeeded in making 
ruby In large blocks, but hla product did not pome as 
the clear transparency of the natural ruby 

About 1800 an ther f rench scientist Uichaud put on 
the market a sclentlllc ruby and eommerctoltied 
Uu protean of Its manufaotuie First, a sm all ruby 


JawalSHi foe natual moMsl 
If VerMutt wmri on wtOi Ufl asperlaMits in oeltahf 
oratloB with his pofil Paul Ifav^ 

In VernenU s procssa, fltsl of all alum la faletafuerf 
and nsuaUy salt of ehromium is added whldh, aeeatd 
Ing to Its dagree of oxldatkm, will eeler ths tsSUWng 
crystalline sediment red or btae This mlxtm la 
sifted through g flue riave Pulrertoatlow la e^ 
facted automaticaUy by msens of a very ringAs davtcs. 
Flat brushes are fastoned to the handles of bnriueufal 
Isrers a little motor turns then inside the riiev% and 
the sediment is thus forced through the holei The 
powder entere a little ree er tulr fitted to the oppiv pdft 
of a gas jet A mallet epeemted Jiy an alect wtag net 
taps at regular Intomla on tba cofor of tho i fs en rein 
caualng the alnminum now pnlverited, to pan througli 
a sraHag and to fall la tba tube to a pipe whfidi opens 
near the lower hole of the r ce s r voir a^ leeda dost 
the oxyaen compreand la steel cyUnders The woihsua 
opena the kpoots of these raeerroirs to obtain 

a tomporatnre of 1800 to 2000 fl agr e ee. In each ef 
the gaa Jets the cumat of gas draws the powdered 
atnmtnnm actoes the flame and It U tnuutforsMd into 
tiny Incnadeetont drops, some ot whkh fan Into a 
platinum eup surrounded with a flrt-proof day eever 
lag to prevent the loss of heat This Insulatlag eover* 
tag la In two parts whlrii can be brought togeth er , with 
an opening Mt la the center where the esperlimter 
can watch tbe work Ae the alomtaBm cools it crys- 
tallises and the block of roby becomes larger Kadi of 
the gas jeto makes on an average ten carau an boar. 
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Mil gW i frt t Mrf 


» tod thfi UoQkt oC rabr cu b* lude u Itrit as 80 
oarata Wbaa tba Uodw hart r«adMd the deelred alat 
the flam la awttngwhhad qotekiy TbU roddai cooiioa 
glm the etom a tamper and faciUtatea tba braaklna 
' of tba MUM 

Whan tbe fmtoi haa bean aoampltahad witbont aed 
dentr ptaow a< the rnby are aarily bmkan off wKh 
Idlera, and, baeanaa of the teiBpar tba break ia dean 
and ^rp Othanrlaa tba Mona apUntars and dlaflff 
nring cradtt oeoor Tba partidaa tboa broken off moat 
then ba cot Into oariona ahapea and potinhad Them 
two oparationa are rerj atmllar The ruby la aet In 
a kind of omant on tba and of a atick For cntUng, 
tbe workataa praaaM the atone agalnat a copper grind 
utona cotacad with ooaraa powder After ft baa been 
mt to tba darimd abapa and alae to give It brlllUncy 
and tranmnncy it la pol 
libed by mbbliig It agalnat 
a brcaua grlndatona poor 
dared with wet rottaa atone 
One of cor lUnatrationa 
iibdwa tbe moat popnlar 
foma of eot mbiea. 

Sncfa waa tba state of tba 
nihy Indnatry when in 1908, 

M I^onla raria a student 
at tbe Paatenr Inatitato an 
u lunced that ba bad mann 
factnied a aapphlra Up nn 
til tbla tim obaiBlata had 
not sncaeadad in adding to 
alnmluam any snbatanee 
other than chromlotn, since 
aiamlnan threw off foreign 
Mobstaneaa in tba prooeas of 
tryNtalHaation U Paris 
bowevar, added Um and 
magnada to Uqnafled aloml 

nom to prevent Ito cryatalU- 

ntlon ud tbn Added eo- Uytag cat tke weter 
l«lt M « eOenafc She ale 
ntami, the odtonat aad the 
(oTeigB chhethiee, ddeli |hd> 

Tnieed, weea pet tn en 
mm ud htoag h t te d <tm- 
pmtoM of l,W apdiee 
After tolW the peito 
«M (deeed la n U tw c u 
may be lem ia ear HMtifr 
tioo, them heeten whim 
ivetete ta the eeaie pM«i^ 

Ida as AhMIWl ta the 
nfaewi»ewihiee< thrr 4M 
fer ttm l(H>tjr p i ir ki^ 

tala dAaiiA af Qbnittnotim 

In MtfttoMlai^ i i h m 


DB cf hh T nUw Oc JlBiiwniii fhMr« dbi 
I* boUlaa it aaalut a r wo l fl u g brom 

d iM tba pndncHan Of artUdM d 


M Wtta ilM evmr mmd Um enmUi i«nla« oo tlw Utbl» BiMlt FoUeUmg tto aratlMU* 
1 ao v to wHh w«t rotM BtoM 


dliM o n da and tba poUaUag of the ayatbatlc atonaa 


a chemical oompoaltton wbleb baa a density and dnra 
btllty very little like that of the natural aapphln Fhe 
aclentifli mhy, on the other hand la almost identical 
to the mined ruby Ihe layers of cryataUlaatlon are 
aa clear in the man made ruby as In the natural atone 
atr or gas babbles are riidhle when examined nnder the 
mlcniacnpe In both the real and tbe imitation atone 
In fact the eminent geologfat I acrolx thinks It ia im 
poaall)le to dlatlnguiah between them with certainty 
So much for tbe ruby and the sapphire But It ia 
tbe diamond which haa baOled the adentlat In his cx 
perlmenta. By innumerahlo prooeaaea haa be tried to 
manufacture that moat vaJualle and elusive of atones 
The chemist IfolBBan haa aoccoded in reproducing It, 
however by uniting high temperature and atrong pres 
((onttnwfd on pcffe S9) 




hese acreee ■ ekallew rim, pieperatocj te IIUbk the hose 
Buy daa ip Um rirer 


tala dAaiia qg ohnitncflp^ 

proeC <Mr MAlar> iMp 
imfisf mjmo- 

bMrM«d,*?SS 

mod u ftiiattm <ir 9 m 
Detnrat UMM M to We toe» 
otoctuwnw* tt toady 



Ike wiitot keee lea 


aiei ud eeirtog ie keU beck tke Hm watce. Mate tie 
watoe « attker tods ef Um keee dam 


A Water-Filled Hose That Coatrob Shallow 
Rirera 

T HK praitkahillty of damming shallow rivers by 
means of a largi hi»«e filled with water haa bam 
demonstrated by Norwegtan englneera It baa also beca 
shown that this Invention la of great practical valaa 
in molding concrete under water making it pnaslbla 
In BiDM laats to oliinlnate cofferdams In bnllding 
bridge foundations etc This method can be used tor 
raising the water level In Irrigation canalSr tor pro- 
tecting levees and river banka for lumber drives, and 
for military pnrpoacs 

To give an illuatratlnn of how this lyatim works U 
was detlded to bank up and abut off a branch of the 
ItandMfjonl Klvir In horway The river bed at tbe 
point aelected constats of 
small stones on underlying 
ground of pebbles, gravri 
and day Tbe bed was 
therefore leaky and could be 
readily washed away The 
hove need w as of cotton can 
\aR it was 150 feet long and 
•40 Inches In diameter It 
was am bored by cabtea to 
stakes set in the bed of Uw 
Hticun and the ends were 
am bored to the aboros One 
end of tbe huso was closed 
A standard one man dla 
pbragm pomp mounted 'On a 
TDllitary ponttsm waa used 
to fill the boae about 20 
mlDutea being required to 
lill the hoae completely 
After tbe big hoae bad been 
uHHl 48 hours as a dam it 
Hhf wed that It aerved nearly 
) with watar ae that It as well aa at the begtnnlDg 
This method baa proved of 
value in raising the watex 
le^el in alu^ah atceama 
where logs are Uft on the 
lianka and aballow idacia. 
By tbe gathiriiig of large 
maasea of water above and 
thdr siidckn roUaso arttfl 
clal tidal waves are caused, 
releasing the logs 
1 oundatlon works and 
fonis are rendered posslbla 
for abort periods by repeated 
banking op of tbe water 
It has been shown that It 
la possible to apply th< same 
princiido to Ute casting of 
concrete and at the same 
time to Bkotd tbe waablng 
ont of tbe materials and the 
use of cofferdama A strong 
and flexible caii\as covering 
is given the desired fonn 
ia lowered empty to position 
and anchored Ihe liquid 
I nlatrro Wrola of Uw mortar ia then poured in 
und» pressure. 


nlotrro Wrola of Uw 
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SbowlBK itferlng mcehaniim of four whoel trAller and method of ottodiB cut to axle. RIgM How the drawbar and atecrinf bar are attachod togetiwr for 

the forward moTement of trailer, ao it will track intb truck towing It 


New Four-Wheel TraUcr 

O NK of the greatt^Mt oIiJch tlouH aimlnNt 
tbo iixe of tfiiir wheel trallera hua 
lieen the fact that they did not, under all 
(‘ondl tloDM, pn ipcrly track wl th the 
trucka, A pninilnent trailer manufac- 
turer elaima to have aulved thla proti- 
Um by a Ht<K*riuK arrangement which, 
b> the long leverage of the ati^erlng arm, 
suaranteea <'oin|ilete etintrol of the ntwr 
Ing meehaniatn, thereltr i Hmltiatlng any 
IMunUilllty of any deviation of the 
trailer fimm the imlh of Ihe truck A 
further w^rloun idijtttlon agntnat old 
type four wheel tralUra wan that they 
are hnril to <itM>rnie In plat'en cHfHiiilt 
4»f aeceMH nnd hartl to Mfoer when back 
Ing up 

Hy a mdleal rteiwrtnro from methcalH 
cmployiKl In the iiaxt thin maker U pr<»- 
vlding for the attaibnietit of the nteer 
Ing arrnngeiniuit tn the drawbar when 
tbo trailer moveit forwanl and with the 
axle, In a Imkeil uiitral iNwItlon, when 
the trailer Ik to be liacked up Thla 
new method elluiliiateH the iMOMlblllty of 
knlllng tbe drautwr when the trailer 
geta Into ii emm|M*(l iHwition wlieii back 
log up and tbe damage tinually eauaed In 
Hiieh an rmergemy 


I iider the tiew method w lien laicklog 
up, the front wheela of tho trailer are 
locked In a permanent iMwltlon parallel 
to the frame or at right nuglea to tho 
oxle, while the dranlmr in i>ermltted to 
Mwing to either aide without pomtbiltty 
of damage nn the drawbar la now dla 
conneete<l from the ateerliig arrange- 
ment and reeelvea nothing bnt the rear- 
ward punh of the tnuk for the puriioae 
of moving the tnilUr backward During 
the backward movement, the guiding of 
the trailer Ik effeitHl by an auxiliary 
ateerlng liar to be applied to the rear 
end of the trailer In extreme eiiaea, for 
inataiice, when tbe problem exlafa of 
moving till trailer around a lawt, both 
HcdH of v^hetlH can be arrang^ at any 
angle, which will permit the roovcunent 
of the trailer around any obatacle 

By proTldlng the iHiMKlblllty of atr 
tai-hlug or detaihlng tho steering ar 
niiigenieiit at will or a« uwesalty de- 
mands ti» or f mm either the druvt liar or 
the axle the maker haa provlde<l the 
flexibility of mierution wbUb la ao de- 
sirable The methiNl of detaching from 
and attaching to the drawbar or axle, 
as the cmsc* may be Is extremely aim 
pie ond fiKil prockf, tbe principle of uni 


versul ball and hoc ket ioliits being main 
talned even In thla detail of conatmetion 
Gonatnutlon of the trailer Itaelf does 
not vary In tho ennatnietion of four 
wheel tmllen in the paat In dealgnlng 
thla new Improvement the maker haa 
kept In mind the necemeUy or dealra 
bllity of crhanglug old models which are 
now In operation. Into the new modela 
by furnlabing tbe necessary parts at 
reasonable prtc^ which can Iw built into 
tbe old modela by any meihaulc fa- 
miliar with truck or wagon work 

Compomid Gtanet Deaigii 

T HK unual form of threespeed selec- 
tive geamet used on the majority of 
passenger antomobllea Is not satisfac- 
tory on heavy duty motor vebioles In 
tended for eommcrclal purposes and 
there are conditions met with in such 
sc^rvlce that make' eveu the four speed 
gear tsix that has l>een provided on a 
number of trucks Inadequate at times. 
The accompanying lllnstratluns show a 
transmission used on a new type of 
truik which provides five forward 
pqieedR and two reverae ratios wltbiuit 
having any more parts than the ordi 
niiry four speed transmisakm It la 


claimed that with a trausmlsakto of thla 
kind nnder favorable conditions 86 per 
ecuit more speed la obtainable without 
augmenting tbe engine crankabaft revo- 
lutions or eunsnming more fuel It la 
also stated that on the extiwne low gear 
ratio 91 per cent more power can be 
secured wlthont running the engine at 
ox(*esalve speeds. 

The manner in which the added speed 
ratios are obtained la clearly outlined 
It win lie olsAerved that a small gear on 
the primary engine-driven shaft meahea 
with a large constant mesh gear on tbe 
countershaft Instead of having only 
one set of constant mesh gears, as Is 
the case in tiio ordinary thiee- or four- 
speed geantet the design illustrated has 
really two pairs of constant mesh gears, 
either one of which may be clutched to 
tbe countershaft by a doable jaw clntch 
member This slides on keys so that It 
must drive the countershaft regardtesa 
of which of tbe two constant mesh gear 
members It Is dntched to Tbe higher 
speeds ure olitalned when tbe Jaw 
clutch engages the constant mesh gear 
on tbe coUDterahaft that la of practically 
the same slae as that on the main shaft. 

(Ctmfinucd on page S8) 
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Uflt Couatenhaft 1 b hlnh tmt pmhlon knr amr lUft manlsw sniKSKd vKh pinion on ooadwihsfl. lUfklBa tho i 
utBMSl opermUns eondlUon*. JNMtr Osuitmkaft low ««ur onsiaoil. fast oeotatonliaft huOStUvn. Bkdl aposd lUft m 

OBdo of dwfla 


» Jaw okitoli BMsibsr will pioWds 
^ In dhsM dries fsdtlos, powsr k 


l»war tMUF mtls mao wWi 
Bg dfasst SNidM fs dvhw 


Now ioslgg of gear box wUck p r e vHea for ive fMrwaid gputo u4 twe roTent 
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Recently Patented Inventions 

Bri4 D^icripUonB t/ Rutn/^ PfMtad M§ekanieal and Ehetrkal D«fe«f TooU, Farm impirnmnU, Ek 


P«rUtabit ta AefMumtks 

AIBPLANB.— J B. PBAiaOK, MlnoM, N C. 
OlM pBVpoM at thb UiTMitla& !■ to provUo u 
aIrpliPt h«¥lBff gmter plan* Burtaet and 
sniatar MRjrlaf capaaltp without Incrfwvlnff 
th« Wfdght of tha wwhlna The airplane eom- 
prln* a fahebia Madlnp an Inner boilp of 
mctaafolar fonutlon and an outer bud/ of 
ryllndrleal formation, a rertlcal plane ar- 
vanped OUmic the leofttudlnal aiia of the fnae- 
lape, a horlaontal plane arranged along the 
longltiidiail axla of the fuaelage and dlepuatM 
at ri^t aaide* to the Tertleal plane 

PiBrUUdnff to Apponl 

vnCKTlVw— u. F WAtA*. 610 ^ebra)lha 8t, 
Unron S. Dah An ohleet at thle InrentUm 
U to prorlde a tteekUe whleh wlU not become 
*wi1nUed la aeniee A rortber object la to 
prorlde a derlee of thU t/pe that ean be 
■lUlaM/ morei b et ween the wtnga of a eolUr 
can be readll/ adfnated, pieaenta a neat ap- 
pearance. and la whteb a attcfc pin me/ be 
thraat tharaChreagh to preraot aocidental dla- 
iiiiaaptunt 

* nUAtUEBB^l Pamn. 1107 Uapaa Are. 
Bronx. N T The Inrentlon contemplatee the 
prortalon of btaaeleree which may be readily 
canard to properly Ot womaa of different ibea 
An object la to prorlda a garment which may 
be eaatly put oa and tahen off A farther ob- 
Jfct la to protlde a braaalara whleh la farmed 
of two Independent parta conneeted together 
at the upper edge with each part prorldcd with 
the tie Btrlnga for Independently tying the 
aecUona In placet. 

Etectrical Derkcn 

ICAONBTOv— R. A \uw, addren Wm W 
NlcoU, 11 Broadway, New York, h Y The 
Inrentlon relatrf nmre partlcnlarly to hand 
operated magnatoa dealgned to dtacharge a 
uniform current at each operation and which 
la particiilarly adapted for nae In blaating op< 
eratlona A further object la to prorlde a 
magneto which ia operated by a aprlng and 
wIiMtIng meaaa to atnre energy therein, and 
which meaaa are dlaeonnected when the aprlng 
haa been gireu a predcterailiied morement 

Of Gcnml Iiit«r«at 

rAiOTHBB RANQKB— B Q Ttlbs, IS BU 
llnghan Are , Went BverHt, hlaaa. An object 
of the inrentlon la to prorlde a cbtthea banger 
which may be readily laetalled In a cloaet or 
cupboard and which will be adJuNtablc aa to 
lengtlL A further ohjeet la to provide mrauH 
for attaeblng the hanger to a aupport, which 
meana may be folded ao an to Uhc up rcry 
Ultlc Mpan when the hanger la nnt In ua«* 

rJtWN SWING —a H BnuiNiiAOVir, Wela- 
rebe RMg, Minot. N D An object of the In- 
ventlon la to prorlde a dcrlcc in which the 
carriage of the awing may obtain any de- 
Hlred height in Ita oaetUatory morement with- 
out oaualng the oceapanta to be brought into 
contact with the aupporting frame A fur- 
ther object ia to prorMa a awing in which ehll 
dren or otbar ocespanta may eaally enter and 
leare the aeata. and In whleh all danger of 
pinching the handa between the worMag parta 
la allmlnatad. 

FOLDING CONTBSTIBLK OO-CART, HIGH 
fUAlR AMD HABT-JUldPBUL^ H. Manna. 
530 W 4eth St. Maw York. N T TUa Sn- 
rentlon rcUtea to combination derleea, an ob- 
ject being to pnnrlda aa apparatna which by 
different poaltloaing of the parta perform the 
fnncilona foi; which It la Intandad* A forther 
•hJect la to prorlda BMehanlam, which ean be 
eaally and ^nlehly mantpnlntad to change the 
poaltloa of amngmuant to perform the tone- 
tlona of a baby aoaeh. a high chair and a 
baby Jumper 

t'OLLAPgiBLIi CBMra OR PACKING 
CARBON J UcLaoo and C r RAiwamnn. 
Ragle B»M, Olndlay St, Adelaide, South 
Auetralla, AnatraBa. Thla crate hag been 
*^HMcUlly daalgAad fee paeUng^ ahlpplng and 
the tnuiiporutloa at cn h l b lt loii peltry, qr 
may be noad fbr Other pmpaaat Ha apeela] 
feature balag that whan empty it ean be 
eoUapaad at fatdad down Into gaMU ipaaa foe 
or nhot hg e, thenhy radnelng ipaeai 
Mnaagnaht eatt, Abd the Uabmty of hraak- 
att Whan atootad the parta tetartoek and hold 
aaa anottm ftnm 

^aBOnnniMO TIF^-A, C Upo^ cnada, 
Cat An ahfart of thin hwaottoa U to prorlde 
a meana Per MibiBlaf «u hb oait ri ag la the 
ai • maSk tgrthur opjMh it to W 


ride a boohed tip which may be aac«l with 
either round or Hat hIioc Ineca. and which 
eatchca la the upt»cr eyclcta of the ahoc amt 
ciiablea the reat of the atrlng to b** looacned 
without pulling the enda out of the upper 
eyelota, 

8AMTARY T1 B AND SINK TRAP— H J 
770 0th Are, Nhw \orh N Y 
Thla lurcntloii baa fur Ita object to prnrldc 
a trap which will pmpcMy trap oue or more 
ftxturcf and trap both artlclra agalnat the 
paaaagc of gaa from tbe aewer A more apeclflc 
object la the prorlalon of a trap to which 
two or more drain plpra may be connected, the 
connection for nuHit of the plpea being be- 
neath the lerel of tbe water in the trap 

BOAT ITPU..— <1 nniMT 1828 Boaton B4Mid 
New York N T The ubj<>ct la tii prevent a 
boat-hull atnicture tn which U la poartbla with 

iHHllliiKnnpjg 

Z 3 

A aililE VIEW AXD HOBIUI^TAL HCmor 
the aame horaepower to obtain an Incrcaoed 
■peed The boat bull comprlaca aide portloua 
bar lug a plurality of lategral vertically ex 
tending wavcllke currugattona throughout Ita 
length the ctirnigallmia having an amplitude 
relatlrely amall cnnifiarcd to the war* Imigth 

PLAKIFH lUlARn-.-J 3 IWiul KY and T fl 
A lIowiKY, 211 Brarb IlMth St. Rockaway 
Park, LI N \ The Inrentlon haa for Ita 
object to pnivlile n plauter hoard arranged to 
lock or key the plnMler In place Another ob- 
ject la to ninforcc the plaalcr board aud at 
the oane time prorlde a alnple uicatta for 
nailing It to I he atiiddlug Jolata or other aup- 
port without danger nf the nail head pulling 
through the hoard In caac the latter becomea 
damp or ouft 

MSR11(M)K — A !< TiioaaTfifN, c/o I llllnu 
n Thorateln llJl Klatbnah Ate Hmoklyn 
V 'i All object of the lurentlon ia to au c<ut 
atnict a flahhotMik that ii«» danger of the oamo 
tearing the flab a mouth eilata no matter how 
great the pull A further object la to prorlde 
A conetructlfM! which aha 11 be extremely almplc, 
Ita parta being auch that II may lie manufae 
lured at amall exprtiae at tbe aame time be 
Ntrung enough to reduce ih** danger of break- 
age tu a minimum 

I)IHI*rN»lN« tABINFT — R rAannw, 
addriwa I^irduer A Cannon 15 flartilaou Block 
tort Hcfill, Kau Among the objecta of lh« 
Invention la tu pruTklc a dlapenalug cabinet 
Which will be mainly tninaparcni ao aa to at 
trmcllTrly diapUy the gowla and which ran 
be operated to diaiitmee the lowermoat article 
In any of the compartmentis <'ue at a time pro- 
rlakm la made by which the device can be 
readily taken apart for cleaning and eaatly 
aaamnbled 

CONCBN’TBATGR.— J Hillock Soldlera 

Home, Bawtelle Cal Thla inrentlon rclatna 
to a cunatroctlon of runea and amalgamating 
traya for oaa In placer mining Tbe traya may 



A FIAII TtBW or TBI OWTIOl 
be readily remorad to eoBeet tha goM by alld- 
lug them tranararaely of tha alnlee and other 
traya allpped Into tbclr placea. By meaua of 
thla oonatrucHon a very high iierventage of 
float gold auy be eared aa weU aa tha block 
aond. 

NBGOTtABLB PAPER. — C D Okatom, 219 
BoaevlUa Ara., Newark, K 3 The Inrentton 
eapacUBy ralatea to oktoka, drafta, money or- 
derA nwl the like. Among tha ohjacta la to 
provide a cheek whkk U to aafegnard the 
payor agataet fraudulent methoda being cao' 
riad out to nlat or laeraaaa tha amonot orlg- 
tmty prortdad fbr, and to provide a eheefc 
whkh bM a wider rang* tbaa tbe ordinary 
tfarelark* check la that the oheek may be made 
trarelera cheek ia that the cheeh may be made 
oat for the exact amo aa t at the patoluiee of 


WINDOW— A Ma* Kinnon, TuckahiH* N T 
The general objrri of the luventlou la to pro- 
vide a window having alidlng aaahea pivotally 
connected with ainqieiidliig rhaiiia or ciprda lo 
permit of the window being turned about the 
plvota AM an axla for cnnrnili.iit cleaning ur 
to prorlde reotllatlon to a greoter or Ickm de 
gree a nnr<l form of atop beada and parting 
atrlpa factoring In (be (nriilnK uf the aaah 

HAhETY UATCn THAI —A A Tl UBH 
Hold ( haiitnn 08 noDimcr Are Hammond 
Ind Tbe luvontion la primarily dralgucd tn 
be noed for advertbdug. Au ubject la tu pro- 
Tlda a holder which may h* placed In hntcla, 
reataurmntu and tha like a<> to afford eany ar 
ccea to tbe niatchoe and the atrlklng anrfapc 
while at the aame time prevent the llablllly 
of the box being carried away 

ATTACHMKVT KHIl EXTENSION TA- 
BIJ£8— y O iMkaiiY e/o Blerman Fnrnlture 
( O., Nurthflnid, Minn The ohjeet la tn provide 
an attachment by meana of which exIenalAn 
learoa may be added and flnnty locked to 
iha table and to each other at oho able to 
prevent any dtaplacement with reapect to the 
top and each other and wherein tbe loarca 
are eaaily detached when dealreiL 

DAM OR GHKPK— ( I Stkn and 8 
Mm iicix, Jbix 1181 Aulr < old l*hlw Inven- 
Hnn hna for ita olijeet to pnirble a derlee ca- 
llable Ilf being tranaportmt from place to place, 
and being aeeured in place In a ditch nr drain 
At any dealred p«>lnt forming a check or 
cloaure to atop the flow of water aud wherein 
the aald dam or check la pruviiled with meana 
for p« rail t ting a reatrirte*! flow which may 
he regulated 

I'RIICFBB Oh I(hl>lTClN(» IRON PR(>M 
lilFORR— J T JuVKH 1104 MiMiilaHippi Ave 
liormont. la. An object of the Inviiitlon le 
to prorlde a pro«*rHB for nMlitrlng Iron fmm 
the ore without the iim of Hme. and for re- 
rorerlng the Iron in a form which may be more 
readily bnndlcd or ahipped A further object 
la to provide a proceaa by nieaiiH of which not 
only Im a anialler aniouut of fuel nee«let1 but 
a iHirtlon of the fuel la recovered In the form 
of coke of gmul burning quality 

niOChHB Oh PRODKINO hhUltOBlII 
CON— J T JoNPH 1104 MlaalMppI Are Don 
moot ra An object of the Invent Ion la tn 
provifla a prnceaa for the proiliicildn of f* rri»- 
alllroii which doea not require the nxe of ape- 
clally dealgned inarhlnery bin which may he 
tarried out through the iiae ot ordinary aptia- 
niluB aurta aa a regenerative ctikitig nveii and 
a regenerative furnace ThU proceau requlrra 
that the ore lie In a llnely dirlileil atalc 

MtrTAl I T^R(H4 Al IMtOt h KB — J T 
JtiMCNj 1104 MiaoJaalppl Avr Dormoitt l*a 
Thla pr«ice«i conalata lii miahliig the ore to 
a flneneu approximating twenty to one bun- 
dreil meab mixing with the criiabiHl ore an 
I xceag of cniahed coal of aubataiitlally the 
aame fliieneaa beating the ore and otail to- 
gether aubatantlaUy out of the pretence of air 
to a temiierature aufllclent to coke tbe c*ial 
and tu produce au agglomerated mau reaem 
bliiig coke and aubaequratly aepanitlng the 
mctala from (hr coke 

VIU^AMZFU— K I) llOHTLRR. 1 J 
IIamiki and ( II Matiiha, otldreaa Honilel A 
Mather Tipton Iowa The luveutlon reUtea 
more particularly to a rulcanlacr dealgned for 
cfiuiiectlug the enda of rubber tubei an ob- 
ject IM ing to jirorlde a device which farlltUtea 
the rulcanlalug operation either In the fonn- 
Ing of n tingle or a double aplire A further 
object ia to provide a rulcanlacr which la 
readily adjuatable to the alae of the tuba to 
be rulcanlaod 

HsrdwAiw BBd TooU 

Wttl'NCH— O < Korma* 2818 Cottogo 
Grove Are Chicago III An object of thle 
torentloD la to provide a wrench which will 
he capable of quick odjuatmout and at the aaaH 
time capable of abaolutely accurate adjuatmext 
ail that It may be adjoated to flt any olaa nut, 
without any play in tha morabla Jaw Tha 
wrench la almple and atrong 

DB>frAL TOOL.— r Gumialm, 155 W 47th 
€t, New York, N Y Tha InrenHon alma to 
provide mraea wblek will permit the opera* 
tioa uf tha tool lij the aame hand which 
graapn the tool, thua pemlttlng the freedom 
of tbe aaeond hand of tbe operator A further 
ohjeet la the conatriKtlon of a derlee In whleh 
any neridantol dlaengogement of the. cap from 
tha atoai of the chock will be prermtod. 


(OMIllNATIUN tWRAIPH, LllAlUIKB 
AM> TAMFFU— T J Aihmt, Albla Iowa 
Au obj4>ct of The Invention ia to provide in 
onn tiKd meaoH for i ffrctlvrly performing a. 
plurality of functloiiB ordinarily perfurmed by 
a iiutitiH’r of neparate toola In bUming opera- 
tions HUih ati lu coal mltieo, A further object 
la to provide a t<H>l that can he ttond In plactng 
and tarapiiig hii explosive charge In poalUon 
for firing wilhtmt any poasibillty of producing 
a spark 

VAI \£ Sl'UlNG ( (iMriH HMtlR AND 
VALVt GRINDING TOOL — K G HlLU 
TAN, 1U27 l^rk Av( Madison lud Tbe In- 
reutluu has for its object to prorlde a almple 
Inexpensive tfMil uf the cbaractcr atieclUed tgr 
means of which the sprlnga of ralvca of the- 
overhead and cage type may be rtiraprraacsl 
easily and uttlforuly aud by means of whleh 
tha valve may he ground 

Heating and UghUng 

OIL BLRNBU — J A LAxaoN. Hprucc and 
Van Dine Ave Glendale, > 1 Tbe Inran— 

tlon alma to provide an oil burner which may 
be used wllh ext ri nit rconomy for commer- 
cial and house beating purposea, and by mean* 
of which primarily the rolatlle fluid wtU bW 
more readily and thtirunglily vatwrlsed fur- 
ther Insiiiing an intimate commingling and min- 
ute sub iilrlditig of the particles forming the 
fuel mixture 

IIFATINO STBTBM— P UcLaluiilix W 
(.entralAve l>over N II Among the object* 
uf tbe liiventlou la to provide a heating gys 
tern tu which the hot air Is utUised tu rapor- 
tae wafer and dln>ct the moisture laden air 
together with the direct heat aulta of tha 
heating means through any appniveil system 
for healing purposes (hr air being directed by 
mraua of a fan ur bhiwrr Into and through 
the system which results lu an crunomy of 
fuel and permit a an effective control of thw 
circulating medium 

RFTORT FTIK I-XTHAITINO OIL KTt — 
A V 701X0 Box Ad Ue Heque, Colo Tba 
liivcnUoa r* iHtcB tu tbe extraction of oil 
gas. and other products from shale oil aaud 
coal etc by destructive dlstlUatlun and baa 
for ita object to provide a kiln and proeeoa 
for tbe extrnctiuu from ores aud the like 
The pruceus ronslsis In heating tbe material 
lo a aiitniloil ttmpiraturc to drive off the 
gas, oil or the like and condense the gaecou* 
products driven uff 

t I LAN Gl T Ff)H BURNLUH— L. INiLUMAM. 
SI Snl Ht llniuklyii N \ This Invention 
nUalts to self blowing lorLbea. l*he primary 
oliJect is In so euuslrurl the plugs or caps 
< listing tb* ends of the fuel and retort tubes 
thnt a passage is presented lu allmment wlih 
tbe paHMge tbroiigh thi constructed burner 
tube In order to facilitate tbe cleaning ttaoreof 

Madtlnex mnd MechuiicBl Dericeg 

I ATIll- ( III 4 K— II \ ItumiKa, Batnbridge 
Ga The principal object of tbe Invention la 
1(1 provide a chuck in which the clamps for 
huldlng the work may quickly be lutenhanged 
for tbuM uf other alaea ao that work nf varioua 
sixra ouy h*. quickly accouimialatcd A further 
object la to provide a chuck made of two sec- 
tions acparshly connected by meana uf a rc- 
morablc clamp tbe work clanipa btlng retained 
within each aectlou of the chuck, 

l>F\irh bdlt orb HATING FtlKlGlIT KI B- 
VATOR IIAT<I1 1N10UH— J K B biNiAi and 
C L. Hi LoiitH, c/u Quincy Flcrator Gate Co.* 
Quincy 111 An object of the Inveiitlun la to 
provide a device b> means of wklih a pair 
of halcb doors, which are nonttolly locked to- 
gethir may be unliH'ked from the car nf the 
elevator one door uiorlng upwardly and the 
other downwardly alraultaneonoly both dooru 
aUrtlng with a alow mormeut, gradually be 
Ing accelerated aud alowing up toward tha 
end of tbe moreMenl. 

FABER GKimNO DBVIl t —8 Hbtkek. 
1205 43rd Ht Brooklyn. N \ This invention 
relates to nn nttachment for printing prroaet. 
An object la to prorlde an adjnstable paper 
gripping device. In addition to those already 
provided which will prevent paper throughout 
the greater portion thereof from rippling or 
blllowlnc which prorlotun Inaurra the proper 
disposition of printing matter on the paper 
without dlaflgnratlon thereof 

ATPAniMJCNT FOR ROODWORKINO 
SnAPERH — W A. tlKHN e/o Peerlesa Tank 
A Brat Works. EvansrlllA, Ind An ohjeet la to 
provide on attachmont for woodwt^Ung shaper 
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kBTlniP BMtns for MtoaMOMltj boldlar tOt 
work to bv >liap«(l la coutact wltk tbt cuttlaa 
knlrra and fur movlnc tfa* work to oaeaalon 
the ■taaplna of the aame In the Bia«ner r«* 
qalred A further ufajeet la to prorlda a d«- 
Tlee that hai meana for aatomatleall/ Tarylng 
the epeed uf moranent to oompmaata for dU* 
frreucea In the hardncea of different gradet at 
wotid when the knife la eatting against, or In 
the dlrertlun of the grain 

PUOFIIE MAP HACUINB— H S. Clak, 
Walla Walla, Wash An object of the Idtsd- 
tton la to prorMe a machine to produce ante- 
mattcalljr a dellueatlun on a record aheet of 
the proflie of the road traverenl bj the Tehkie 
on which the device la carried The esaehtue 
comprlaea a pendulum mounted to awing on 
pirota In a vertical plane to the direction of 
travel, thua indicating the grade All tbel 
parte are mounted lit a anltable rigid frame ' 

PAPER FBBO AT^RM PUR ADDING UA-| 
ClliNRa— T P UUTTIN. Ja, r/u Block Yardi 
Natl lunk. Oklabcmia Cltp, Okla The prin- 
cipal object of the Inventlcm la to provide an 
electrlcalljr^ipemtHl alarm for aa adding BU 
rblne la which the paper Itaelf acta aa an 
InanlaioT for aeparatlng a pair of eleetrleaj 
contacts which when the end of the paper ap- 
proaebea. an made to aonad an alarm to ap- 
prlae tfaa operator of the need of a renewal 
of the paper 

WASHING UACmNS.— a W Watra. 887 
W 0th Are , Kmporla, Kan The object la to 
provide a washing machine having a aedtment 
coUeeUttg meana In the form uf a hoppar bot- 
tom and a perforated plate above the bottom 
fur anpporring the clottaea, together with a 4o> 
taehable receptacle below the bottom and to 
wkiob the hottoas dellrefB, the bottom bavlag 
a baflU plate at the pedat of daUveij 

Msdftcal DstScm 

IIOUIBU FOR DENTAL X-BAT FILMS^ 
J U MaariN. 811 Wllwm Bldg.. Dallaa. Tei. 
Among the ofajecta of the invention la to priH 
vide a hoMar to which tha film may be ae- 
enred with facility and In a manner to ae- 
curely hold the fllm. ae well aa to provida re- 
taining membera ao formed aa to bUnkat the 
minimum aren, and thereby expoea tha maal- 
mum area for the clear viewing of the libn 
The device la arranged for a single picture 
or two cerlec totaling vlewa of the complete 
mootli 


Magical DoWcw 

SUARPENBH k OR P tl O N O Q R A P H 
NXEDLHKr-U W Matii, 811 Grove 8t. 
Brooklyn. N T This Invention la arranged 
to enable the user to quickly and accuratrlj 
resharpen a need needle or atylusb Anotber 
object Is to provide a sharpener which can 
be readily held In the hand and requires ao 
other support The sharpener Is simple* dur 
able In cunstroetton and not liable to get 
aaslly ont order 

PrlM Mororu and Tli^ Aacaaaoriaa 

PISTON— C K nANOLU 475 Bast Ave 38, 
Loa Angeles, Pal Among the objects of the 
invention Is to provide a aheet metal platou 
for Internal combuatloti cnglneu bavlag east 
metal baana with flange and groove oonniio- 
tloa and nlm pruvlde within the piston a pis- 
ton head supporting brace with Its base portion 
located agalnat the piston pin bosses, whereby a 
maxlmoa of strength and union of parts is 
insured. 

OA8 PROm^CKR— n T BHITB, 40 Wood- 
berry Grove, Mnabnry Park, Ltmdun, N 4 
Ragland This invention relates to a nsethod 
of prodnelng gas fur supplying Internal com- 
bustion engines. The object Is to provide a 
producer of relatively light weight small alae 
and high eOrtcury adapted to supply gas to 
internal combustltm engines am th? like, cap- 
able uf adaptlug itself automstlrslly to vary- 
ing loads, and provide pmctlcally unvarying 
quality without distillation of the fuel 

GAS M1Xk.!t— C II BnHvnrr* Ren Wat 
Corp 248 W 47th «t New York, N T Tbia 
tnventUMi rclatee to Internal etmbuatlon en- 
gtnea, and baa fur an object to provide a 
mixer having means for Improving the ctaarae- 
ter of the mixture of gas and atr naed In an 
Internal combustion engine by causing tha 
small dropa of vaimrlaable llqnld ordinarily i 
held In suspension to be broken up and 
vaporised I 

CYLINDER ARD PISTON CONBTBDCTION 
— O B. Pinxilll, Park Row Bldg , Nhw York, 
N T The InventhA pertalna more partlew* 
larly to devices commonly employed In Internal 
combustion engInesL In this invention the 
cylinders are construc t ed In such manner as to 
carry the rings Instesd of tha ptatona, thus 
ahouM the ringa break the greatest damage 
wbieh eould he dona woold be a aeerlag of the 




ptatOD a alngla pisteu when It bagims dags^ 
aged fOuM be rsplaeci without tha hgaesalti^ 
of reptaetng the vimaladsr which ffa ta wmkMr 
np the aaglht. 

Raliwajg nd Ttelr AcMMrloa 

BAIL JOINT — J C, Parmaa. 700 Jaaa St, 
New OrleanSi La Tha object of tha luvsntloa 
la to provida a rail joint of tha ekalv typa| 
which la of teple and datmbla oOMtructioB, 
reliable In operatloa aud eaaj to apply, and! 
which le e^eelaUy adapted for use aa pa 
emergenry apUce, being capable of effeettag a 
complete and safe union of hrokea mils with- 
out the use of bolts or similar Caatenings and 
sriU a great saving of time and labor 
CAR DRAKE CONTROLLING MKANS.^ 
r R. RficHAMunAO, 1014 S. ISth St, St Jo^ 
seph. klo. Amoag the otajeeta of tbla Invent 
tion is to provide rnmnu for coatroHlng the 
operathm of the dmm or winding aplndle foFt 



A Mltia HlJIVATltlN WITH VACR PLATB BARD 
WlIBBf AND CRAIK OHITTBD 

railway car* brake chains. Uorc dellnltelyi 
stated the device provides a positive securing 
means for the locking pawl cooperating with 
the ratchet wheel aaaoclated with aald brake 
dmm 

PefUlninf to BocrooUoR 

TOT HORBKMaBlLE— R. A. lIUNAniAR, 
Ban Franclaco, Cat The Invention baa refer- 
ence more particularly to a eombtasd hobby 
taorae and vehicle AaMing the objects la to 
provide a device so ooaatmcted that tha rider 
will npcrleiiee realistic eondltknui In rUHng 
the toy, with mentis whereby the stesrlag 
wheeb may be guided by the reins, and the 
propelllug means being operated throuiBi the 
stirrup straps both ths steering and pro- 
pelling means being hidden within the body 
of the vehleK 

GAME APPAUATUS.--1L M SuiTB. 867 W 
23rd 8t . New York. N T An objert of tte 
luvenUoo Is to provlds a game aSordlag eon 
stdeiable amussment and requiring ridll on 
the part of tbe operator tu pnidoes dealrad 
reaullA Tbe apparatus comprises a rotatable 
member having a rim and adapted to contain 
batla, passages extending from the rim at tbe 
lower portion, and receiving pockets at the up- 
per ends of the paaaages fur recelviag the balls 
passing np tbe passsge by eentrtfngal force, on 
the rotating of tbe member 

AMTBEMFNT DKVKTC— J Ponwa, 1814 
Ave. U., Brooklyn N Y Ths invention rw 
latcs to a device ao arranged that It may be 
used aa a toy or la advertlalng An object 
is to provide a reflecting drylee asaocUted with 
s movable light In anch manner that the asov- 
iDi of the light will eanae the reflection to 
rhange In proportion to tbe movesnent of tho 
light toward or frtun the reflector 

WAGON^F Hi Wasp, WaAIngton, D C 
Among the objecta of the Invention b to pn^ 
vide a wagon which may be utlllaed solely for 
amusement purposes, and which preaeata for 
this porpoae h wggon body which auy be con- 
trolled so as to paruhe of a wavaJlke or roU- 
tng motion, rcihtivciy to the nrantag gear 
which carries ths body thereof 


R e wiA to call attention to the fhet tbati| 
we are In a position to render competent earv^ 
Icea in every branch of patent or ttnfle ma rk 
work Our staff Is composed of BMebanteal, 
electrical and ekemleal sxperte, tborenghlp 
trained to prepare and pruaheute an patent 
appUeatlonA trr«R>eettvo of the eomples nature 
of the sntajeet-nwttav Involved, ef of ' 
speeteHned tecbuinnl or edentlfle KMwledge! 
required themfor. 

We alao have aaooetaCM th ro n gh eut 
werkL wba asahd tn tha preeee u Befl of p gt m H 
and trade-nurh appileatlooe filed in uO 
trice forelfn to tbe United Blataa. 

KUNN b COL, BoUettOfi ef PlahiUti , , 
Wootwertb BoMtafl. RfW tOWIM 

Tower BnUdlaii, OEt^CMK ttiU , 

MsatlAeAssnieaaRlifr. W AnnW9Vf»l, tb 
Behart BAMfeifl. ff Alt TliMnOkK tMiJ 


ginwTMsr Mwr is IVniM 

fUoMMMl Jrm fOftf 97) 

/eMiterlc oaltfl to «U» to tbeonitt 

dtR bo rni, but Rfc rodnetd flvcfld. Tbto 
point to tpndiod qpoa to brlnff cat tliflt 
tlM two eoffliMi ftnd tbotr dffnano* most 
bo iBoupodUbed butoro tbe ferry to ont 
of eooinilwioB. Tbo boot to Intended to 
oocoBunodote four Uam of TeUdee on 
eoeh dedt, end her mretaU tooffth to 200 
feet with e mexlmnm beam over tbo 
ffoerda of 68H feet. 

An altpnietlTe dedgn by tho aame tech- 
hldatfl le fn* e craft of eqnal length and 
breadth bat able to tranqiort four Unta 
of nuefainen on the n|»per deck and ato no 
tho main diN^ Thlg ferry la to bo pro- 
pdled by bow-andatem acrewa actuated 
by electric laotora. The operating enrtont 
to to be anpplied by two Diead elecCrtc 
oaltn eadi of OOO horaepower It to 
datmed that an antomobUe ferry of 
dtber of th eae typea, compared with a 
vnn n r l of Uka capadty driven by a atoam 
engine, eonld be ran for $2,000 leM a 
l^akmth 

A atlU later daatgn. preparod by Meaara. 
DIekle, Is for a donUe-deefc ferry havlDg 
aa overall length of 220 feet and a maxl- 
nina liearo of 04 feet, and la Intended to 
tfanaport at one time anywhere from 60 
to 90 aottqnobllea on tbe main deck 
Again, oll-eledrlc drive la to be tbe pro- 
pQlaive medlnm operating bow-and-atern 
hGcewH, and a ap^ of 11 knota la ea- 
pected The two propeltm are to be re- 
yqlved by Independent motors, and when 
gdng ahead tbe after motor will develop 
760 horaopower while the forward mo- 
tor will be nmning at the rate of 71 horse* 
po w e r , making a UiU\ abaft honn^wer of 
821 Id otlier words, tbe how screw will 
be rotated only fast enough to neutraltae 
frlctkwal reatntance while tbe after pro- 
peller will aaonme tbe task of the ferry*a 
drive There la reason to believe that tbla 
arrangement will make for economy, tnaa- 
moch aa expeiienoe haa revealed that tbe 
forward acrew, when operating at fall 
power tends to Impede tbe advance of 
a veaael ao equipped This la dae to tha 
rearward rash of tbe prupeUer*a wake 
which angmenta the frictional reatatanee 
to be overcome by the craft 

ProtNibly the moot unique nebeme for 
an antomotlTe veblcnlar ferry la that 
evolved by Mr vonRoeen. Hta deelgn 
calla for a twin hull or catamaran craft 
havlug a length of 820 feet with a maxi- 
mnm beam of 180 feet The wmclonanpaa 
of the main and upper decks la such that 
the boat nhonld be able to transport at 
one time aboot 820 vehlctoa, depending 
uinm tbe alie of the macblnea. With aerv- 
Ice «if a mixed character, oonslatlikr of 
both pleasure cars and motor tracks, the 
heavier loaded cooveyancen would oc- 
cupy tbe main deck while tbe lighter cars 
would be carried on the upper deck 
Cabin accommodatlona would be ample 
enough to take care of nearly 13OO pas- 
sengers. 

The two holla, each with a breadth of 
80 feet, are bound together by sturdy 
girders aupportlhg strong Umiidtudltta) 
beams , and the rattre atnictnra to debmed 
of auffletent rigidity to meet every Ukrty 
Btreaa with a geoanma margia of aafaty 
Becaase Uie two hnUa are of flnp model 
the designer expects to Obtain d spe ed of 
14 knota an wlrii a total develop- 
ment of 8j000 indicated h or aspewag In 
each hnll there Would be plao^ a single 
reversible Dleeel engine of 1,600 horse- 
power direct oo En ected to ahaftlng roaift* 
tog fore-and-aft aoid turning « bow tod d 
atom propMlcr, nipectlvfllly ManUNtfy. 
the great beam ^ fhe cetatokraa hnlto 
twOTld Inrare notaUe trahevene g|«Mmr ; 
find we are told that k ferry tut tM fheiv 
fctar would coat toaa to baUd than 
amaUer boats of almUar oombtoed carrih 
capacity TMoobMto* tine adopttoR 
^ Dto^-eagtoee woqld make for bpera- 


jut mi nHmm 

fear caa |ha toa> ad plih to 

from that of aay ealMtortofeyh^ W 
the ventooaan creft to m eh ec4cf 
ssay he loekad fur la Ihe hear fvtoim $i|b 
peetoUy where heavy 
mufft be takau care of- Omdlttear eatok 
today la seme eeoMoaa «ff tlm 
Statag demanding a ooi r eal mia e of Ihu 
sort The qaa etl oo tot Whea wtti mn- 
nlc^l aatborttlea hr patotlB 


take the altoatloR ha hand and holl4 fhc 
needful navigaUe Itokh to bridge m 
hampering water gi^T ftooae am ~ 


dea^gnst hm arranged tore: 



pBtttag Graoi 8u4 to Wock 

(Coattoaed Aem peye 4$) 

At tbe New Brnaswlrii ptoBt,r the 
method tavolvea toe heatlag df toe aflad 
with ordinary Ume and watoff^ whtoh re- 
leeaeo the potaah tram Ite «b1m wlto the 
send, traradonatog tt lato aotnUe and 
naable tmta. Rvery day IjW toafl of 
green sand, 006 tons of qptrfcliiim, and 
MOO tons of water will ba dwiHiMtowahr 
pmapod tbroogb large dlgaaftira, where the 
wealth of peteah locked up agm ago wtH 
be releeaed. 

To anpidy the Uom neeemary fortreat-, 
log the greott aand^ pore deporita df llhw- 
stoM will be taken from qaarifea looated 
to Bnoeex Ooonty, New Jecuey Qaarrytog 
and cratotog maohlnwy win be toataUed 
to anpidy 1,700 tons per day ef enntoed 
limestone, which la to be trehaportod to 
the New Brunswick factory, a dlatanee of 
aboot aeventy miles by ratlroed. 

Interesting, In^toed, are the methods 
used to the raanafectiire of the pare pot- 
ter the nee of the faffiaera the 
lanndrleo, tbe soap factories, and of tbe 
oonntless other neee to whldi potash to 
put For the burning of tbe llmc eto ae 
there has been tmilt the largmt Ume idant 
to tbo world, consisting of tan gnat kUaa, 
that have every eppeerence, when viewed 
from the front, of foor te en-lach guaa. 

The limestone, crashed from the quarry 
lumps to a Uniterm one-inch sUhn win be 
discharged from the railroad airs Into 
an unloading hopper which fheda dlmetly 
to a conveyor brit for camrlng the ma- 
terial to smaU Stonge bins above the 
kUna, frmn which It wlU be antoumriceWy 
ted Into the klUta. 

A Urge crane U nied for excess aUp- 
meats, which are to be dnmpod and re- 
moved to a main atorage upaoe of 600 test 
long by 160 frat wide and plied ternae to 
thae of toterraptod ahtpmeiits. 

The hot ihne discharged from tbe fcttoa 
will be coded to rotary oodera and slaked 
at the end of the coder with an exceea of 
water, thus forming a line dnrry eaaUy 
and cheaply tranuportabto by pomps. 

Later it wlU be shown how, the reeldiM 
u used, bat mark how every little thtog to 
ntUtsed daring tbe pr do ea a of manufac- 
tom Tbe Ume kUne ate to be heetad 
by on and tbo waste gasM cdltctod aad 
nsod nader waste beat bottem, tons pto- 
dnetng enough heat to amoont to fifty tow 
of coal dally* 

Tbe green aand. whfah to exoatatod 
from Its beds by steam abev^ TrUl readi 
the pUat ty berge In a not, gramiUr 
sandy oondltUm, and wm be a al eaded by 
a giant crane already hqUt As to tbe 
case of the Umeetonor there ta ampu atorw 
age apace to aooototoodate a lopplyr and 
the la of aidihiant fipaflity >te 

hMdl, ^ BOTMl 4aMii4 «( tiM pteilat 
aUla i|Bd tUp* ,( th- n» 
CM maA w «iMv«|r«d te O* griattm 
aljuA «Hk U to 
•mad w toat M par mt U MM* 
tbmm • joomak MMM. . , , 

mm. wmA pall, 414 AiUtmi 

tog and fitoa to 

wkmTu lUjttd wite7ta~^arlii» 

then seat fhrftipi toe 
toe elfiiAtoietf toltoaatosiii.^dtoe'* 




scnomno amebigan 


pawo «t ■•tWtid 
ptuua, 

A«iW <• jP«^ wit* ivMvm 

to if iw mA im ^onutim ci «tnm it 
««ll bt Mb Hi M^MM ft Uttift Bon 
ttMB lib wbkb kftft M tMt of r»> 
ImmM bboftt ttiww qnftrtftw of the pot- 
ash ootttfttMd hi tbt fttnO, hot this la oot 
oottt tt la ftTftporftted bown 
la thft IftMh ^ ft ft oom pft&lk 

Tbft ahftoM- tan>« btfa t er a that win 
be dM «m thoaa derelcM loof 
ftoipeihttentstloo at tbs aoMU Iftotory ran 
tor M IM M yaara at Jonaa Point 
The tftdM ftt Jooaa Point la calM a 
rawn oM but It bnadlod ao hma of green 
aaad ft bar. The dlgaetara oonatat of ?ecr 
atroftf ftM crUodara thirty feat hl^ 
tMtih whieta the aliiR/ wlU be cootln- 
Qooalr pwpbd dftif ftnd night niontta In 
vid auaini out laat before the alnny 
entata the dlgMiter It will be hmted bot 
by the ls0acMi of atoftm nnder SOO 
poonda* " hr— iimir iHa oyltiidera are 
efaoaeft of pr^^ar alia to hold the alurry 
for ftn hoar or ft aaflhdant thna to effect 
tbe c oh e e to loa of threft-qaartera of ttuf 
potash In the hot alarry into a eery aolt^ 
Maenad eaaHy ^'oaptored" torm. 

After laaTlng tba dlgeatera, tbe hot con- 
eerted alorry wlU hate Ita beat remured 
In ^>edal bollera In whlefa the bot liquid 
Is naed aa the aooroe of beat and tbna 
gei— fttea atoaai for the idant Thaexcew 
pfia a n ta of tba aloiry win be remoead by 
friction In aawUI ptpea. The alurry, now 
oo(Aed below tbe batUng point of water, 
will ba nitered In standard littara and toa 
liquid eanatlc potaiih thus obtained aent 
to tbe eraporator boUdlng for concentra- 
tion 

In the oftporator bnUdlng will be lo- 
cated tba large qnadrnpla effect erapo- 
rator, wbldb Is enployad to eonoentrata 
tbe caottie potailt Thli araporator con- 
alata of fear aecthma eaeb aa tall aa an 
ordinary three s to ry bonae, and It has a 
capacity of OifiOO tons of water eraporited 
in eadt twenty-fonr bonra, ntlUsliig ex- 
haust steam ascluMTelyt and nalng this 
steam four aepatata and distinct times. 

Tanking back to tba reddna ibat was 
aeparatod by filtratloii from toe caustic 
potato, nsafal by^irodiicts of tbe trana- 
fonnatloa of green aand are fbund Tba 
azceaa of the Ubm and tba alUcataa formed 
In tbe leactloa are capabla of a rarlety of 
uses, tbe moat Impivtaat of which la In 
the prodnetlon of brick. 

Already, mnilem of britos bare been 
made out of tba resldiia. Tbe proc e aa la 
qmte atmnla. Tba realdoe is snlxad with 
sand, and toa reanltlai material ia preaaed 
Into brltoa, Tbaae bricks are tben placed 
Into hardsBlag cyllodera, where they are 
sobjeeted to IBO poonds of ateam for some 
boon to aftbet tba reaction between the 
cemanttttooa autorlali of toe restdne and 
tbe sand, Tbeaa bricks hare aneceaafully 
stood aacbanstlTa toots as to quality, and 
hara been naad to bnlld sone of the bnlld- 
ingi at tof Naw Bronawlck hiant 

Tba rnaldna, carrying aa It doea about 
40 per cent of Uma togatoer wlib cooald- 
eraUa aUlea la • vary fliMly dirUM torm, 
WlU be matoated tvbare lime U Beaded for 
swaatanllig the soar kalis of Kcw York, 
New Jenmy* and Conaactleat, aa wCU aa 
ntber statoa wbeit tba price of traospor 
tathm hr n6t Sao great It la eonfldatttly 
mcpeetad tost torn wfH 1M markets for 
tola Itea— rtyhig testdoe to oae 800,000 
tons a year Hia Kaw 7stoey BlxpOTlment 
statloa toeaMbt Itoiir Bnmawfto also, la 
udng tUi Uma oirvyM Mdoa on some 
of xfM ecgavbMtal bM, iad alxaady its 
Cm PtoPorM Mn toowA. 


ottt nutit nrtii«a>ip> a* 

frtm p«f» 4i) 

ifdSJSkSSi, 



The Power of Radium 
at \bur Disposal 

Twenty-three years ai^o radium was unknown Today, 
thanks to constant laboratory work, ’the power of this 
most unusual of elements is at your disposal. Through 
the medium of Undark, radium serves you safely and 
surely. 


Does Undark really contain radium? Most assuredly. 
It 11 radium, combined in exactly the proper manner 
with zinc sulphide, which gives Undark its ability to 
shine continuously in the dark. 

Manufacturers have been quick to recognize the value 
of Undark. They apply it to the dials of watches and 
clocks, to electric push buttons, to the buckles of bed 
room slippers, to house numbers, flashlights, compasses, 
gasoline gauges, autometers, and many other articles 
which you frequently wish to see in the dark 

The next time you fumble for a lighting switch, bark 
your shins on furniture, wonder vainly what time it is 
because of the dark — remember Undark It shines in the 
dark. Dealers can supply you with Undarked articles. 

For interesting little folder telling of tbe production of 
radium and the uses of Undark address 


To Manufacturers 

The number of manufactured 
sitides to which Unoark will 
add tnereesed usefulness is mani- 
fold From a sales standpoint. 
It has many obvious sdvantatfes 
We gladly answer inquiries 
from manufacturers and. when 
It seems advisable, will carry on 
expenmental work for them 
Undark may be applied either 
at your plant, or at our owa 

The application of Undark is 
simple It IS furnished as a 
powder, which is mixed with 
an adhesive The paste thus 
formed is painted on with a 
brush It adheres firmly to any 
surface 


RADIUM LUMINOUS MATERIAL CORPORATION 
58 Pine Street New York City 

FMseeltst Orsafs, N. J. Miatsi Colo r mlo sad Utah 










64 


SCIENTIFIC AMERICAN 


Service 



— A» a Flyer 
—As an iMtmctor 
in Fljfing or in 
Omstruction 
—As a Student 
— As a Manufacturer 

MWBR BBFOKB and probably narar 
again wlU tha Indhddaal, tba awoolt or 
tba company I n tara at ad In aaranautleai baira 
lha opportanily to pur c h ae a awo equipment 
under aoeh Cevorabla buying aondtdona aa 
afforded by tba War DapaittMUt'a gtaec aak ol 
aato turplue 

Aa a alngla Inatanoa of tba great aahiaa of- 
tead. oonelder tba range of prloea on aero 
motora -a near angina priced aa low aa $100* 
Think of ft t Ptactkally ovary typa of mo t o r 
Aonn whleb to chooaa, too. 

Ateulaf m planes fa Blfcred seme with eaaliiasi 
aeam soiled aely far rteis ranai ia etr uct lpa ntos 
teage Ibr slagleplaDse— 0100, 1190,0800 end up to OURN^ 

The Us* fa slu iss also, asa afada. marepatts, aa Biasa 
fffaa. and mfaaeUanaaaa aqiil|i(tamt.--*ali prfaad at a 
•awn OaatioB of arigfawl aeat. 

Write for Catalog 



. , ifWfttitovwofsala ImmadlatadsUvny 

MB ba nada “ " * ^ “ ' “ 

baSa!*fa£Rbr the catidog today 


PuU in ipse tl oa allowed. TIm catalog 

uhn of asm asoton to uaafai apsad 

I all qi — * — 


Malarial 


DMolon 


Dlspoaa] and Salvaga 
Ab Sarvica 
WAR DEPARTMENT 
MM-K.MaWoa.BMc, W■•Ua•tM^DC. 



Tm am »• «MbWr Mrarf, a ^ 

mVMMER 


/m 

/iSS 




■ANVY MAN*S WOMCSMOP AND 
LADOttATODY 

OompUsd aad edited by A IIumU BdikI OiaW 
iaebwLOlotb TMt pegea 370 UlustmUonSi t 2 JO. 
bymaU 13 40 

A oommbttlon of hundreds of vthial^ 
tlo^swl inaealous ideas for tba menhanfa aad 


> wUeb 


tafer art 


^ fmtueat be lagsnW as 


naouraafu) meo 


the heec roasetlon 
pubUsked 

gaorraic amhucan nmusiimo m 

Woolwortb BttkUag Ns« York 


rpedUy tod etally did obe reapood Is the 
teata. 

Captain Cbartea F Fraaton, wbo baa 
hmi aaslgned to tbe command of the 
‘MaryUnd,*' and waa aboard daring tbe 
preliminary tiiala U moat enthoalaatlc 
over the perfect performance of tbe new 
eloptrlcally-driTen ohip **NeTer on a 
wamhlp tbul pleaaed me more In my 38 
yeara with the Navy 8hea a woud« in 
(very reapect, the beat warahip in our 
Navy and the moat iMwerful in the 
world/' ho declared , "1 am highly 

pleaa^ and aatlafled with her ^ectric 
equipment There ia practically no vlbn 
Uon and aouetlmea I actually looked ont 
to nea to learn if we were under power, 
HO qnletly and amootbly did bar ma^ 
ehinery operate” 

Like ber prototype the "New Mexico ” 
piontM r electric wamhlp of the world, the 
Maryland la clectrlml throughout Her 
main propnlalon machinery cunalata of 
two Curtla ateam turMne genera tom, 
each dealgned to develop 11,000 kllowatu 
at a apeed of 2,000 revolntlona per min 
utc to drive tbe ahtp 21 knota. Theae 
aiipply power to four 72)00 horaepower 
(.leneral Electric induction motom, dl* 
rcctly connected with the four propellora 
and turning at 170 revfdiitlona per min 
ute Tbe motora, among the largeat ever 
bnilt, are 12 feet in diameter, weigh 02 
tona, and the 28,000 horaepower thua 
available for propulaton purpoaea la 
enough to anpply power to a dty of 100, 
000 population 

Tbe two turbine genera torn, aiqqplied 
with ateam generated by oil Imming 
bollora, can be run Indetamdeutly Bltlier 
la capable of driving tbe ahlp up to a 
fqited of about 17 knota The ptiwer gen- 
erated by them la naed for no other pur 
poae than propelling electrical current 
for other needa being generated by alx 
%0(Vkilowatt turbine generntnra. 

Virtually every electrical appliance 
uaed afloat and ashore haa been Inatalled 
in tills new Imttleshlp The eliHtrteal 
equipmunt luclndca radio telegraph, loud 
iqieaklng teleiihonea, ordinary telepbonea, 
gjroecope compass, steering gear, anchor 
windlass, capNtan, boat cranes, winches, 
air coiDpn>fiaora, air beaters, turret train 
log, turret gun elevating, ammunition 
huJata, gun firing, range signaling, p^iwder 
testing oven, common de(*k fans. Ice ma 
cJiinea, laimdry equipment, carpenter 
shop, lighting, visual Miguala, motion ptc- 
turea, ateiillier in operating room, potato 
peeler, Ice cream freeacr and other 
kitchen utensils, Iwke ovens Inms for 
laundry and tailor, storage Irntterlea, Dies' 
tor lioat Ignition, etc 

It la probable that no ship bnilt by any 
nation In the past has been so thor- 
oughly equipped for the comfort and con 
vpDlence of the crew 

A completely equipped hospital will be 
maintained ou board with navy auigeona 
to look after the health of tbe crew and 
a dentlMt to look after the men's teeth 
A chaplain will ba naalgned to the ship to 
hold regular efaurrh aenrlces and to de- 
vote his time to spiritual welfare of the 
offloeni and men. 

The 'Maryland" la third In order of 
completion of the eloctrically-jiropeUed 
battleships for the navy flha waa built 
by the Newport Newa Shipbuilding and 
Pry Dock Oonqiany and the elactrical 
equipment was diwignod and nanufac* 
turod by the Oeneral Rleetrtc Oompany 

ITie ship waa launched on March 20, 
1020 Her tdiief dbaracferlatica are 

licngth 624 feet 

lW*am • *••••» *•, 07% feef 

l>raft 90% feet 

Weight 82.000 tons 

Speed . ... 21 knota 

Number of propellers 4 

Shaft horaepower ... 80,000 

Oil cniiadty l«400u000 gaUona 

Oil burning bollets 8 

Three more battleships of this type are 
being bnilt the "West VlrglnU'* to 
lie ready tor her trial trips In 19S2, 


the "Cotontdo** and the **Waahlngt<m.'* 
In addition the Navy Is building six 48,- 
OOO'ton, OtXOQO-horaepow e t batUeohipa and 
six hattle-cmlaers, the latter rated at 
180,000 horaepower oaefa, which mokea 
the propelliDg madilnery six times as pow- 
erful as that of the **Maryland” Both 
of these types of warships will carry 
16-inch gnus will be eloctrtcally driven 

Prodnctloa of the electrical machinery 
for several of these v c aa cl a la now pro- 
groaaing under the direction of W L. R. 
Emmet, who advocated the prlnclplea of 
tba electric drive aa bmg ago as 1000, 
waa instrumental In Its adoj^on by tbe 
Oovernment, and deatgned the first elec- 
tric drive installed iiy the Navy on a 
hattleablp, now working so aucceaafnUy 
on tbe IT 8 8 "New Mexico ” 

Something New in SalvagittA 
^ii4Httent 
(CooBaiMNf from pope if) 
finally sold to tbe second salvage concern 
for $10,000 and the present operation nn- 
dert^en. While no flgnrea are yet avalla 
Ua, it ia bellevod it cost a relatively 
small sum to raise the veaaal this Uma 
It ia estimated the wreck la worth aboni 
$100,000, heaidea a valnable cargo of paint. 

It la predicted that the new equipment 
not only gnwUy reduce the cost of asl- 
vaglng vesaela, but will make poaalble the 
salvaging of many vesoels whidi could 
not hitherto be raised 

The 'Ynole/' upon wbidi the new system 
principally depends, consists of a wate^ 
tight afrel honalng for two elec^trle mo- 
tura, each of which drives independently 
and in opposite dlrectlims a screw pro- 
{leller of alight pitch and at alow speed 
The propellers are In front and a ((road 
steel mdder U located in the rear of the 
machine It trails behind It a control 
cable and a at(?cl lifting cable or chain 
By varying the speed of one motor or the 
other aa well as the inclination of the 
mdder tbe direction of the machine may 
be (dianged at wlU by tbe operator while 
burrowing in sand In preliminary testa 
the machine burrowed through dry gravel 
under good control 

The operator Is provided with a compli- 
cated control board, with instruments 
whtih Indicate tbe exact position of the 
"mnlC at all times Colored lights Indl 
eaU whether the machine la on an even 
keel or not and whether It Is traveling np 
or down. An e)ectri(*al atetheacope Is 
provIdfMt and it la claimed that a trained 
operator can determine, by listening In 
this, Inst what is tbe nature of the bot 
torn through whl(.h the "mole” la travel- 
ing and ran tell at once when an obstme-^ 
tton of any kind is encountered 

It is nei'csKary for a dlvor to descend 
with the "mole * to see that It Is properly 
started on Its Journey under tba ship 
'As soon as th» two prapeller ocrewa 
emerge from the bottom on the other aide 
of the wreck, they of conroe have no trac- 
timt and tbe machine has to be hoisted up 
the rest of the way Tha diver must lo- 
cate the "mole” aa it en«rge^ and to aid 
him in this the machine is equipped with 
a tapping devloe which guides him to It 
by sound. 

Once tha lifting cable is passed under 
the vessel pontoons are attached to each 
and, and wbm a suiBcleDt number of pon- 
'toona are ready In place, they are atmulta- 
neonsly pnmp^ full of tir and the rena 
is lifted from the bottom I 

Tbe pontoons dcoarve mcUl attention 
Winstead of the conventional wbod or metal 
conatmetion, they ara veritable under- 
water balloons, being eonotmeted oleng 
Identical lines with an air balloon. The 
pontoon consleU of an Inner rmhbet en- 
velope which la covered with heavy con 
voa The whole la encloaed in a heavy 
OMoh bog of ropoa to which the lUttng 
qoUea ire tttodMd. Aa eeawitlal fee- 
tare ot tiie pont e en Is a eunMaaathig 
Htf€ Which Many dltolaWlMAe to 
yrt to r a to the beg «a the poMoop ap- 
proadiea the eartoce. 
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PATENTS 

f^OC^AVB AN INVErmO* 
A which von wish topatoae you eoh 
writ! fully and freely to Munn m 
Co* for odvioe ia ragaid to tbe beet 
way of obtaining protaetlota Ftaeoa 
aand sketohea or a modal of your bK 
ventlon and a daaeripUoa of the 
devioa, explaining its operation 
All oommuttioatiooa ara strictly ocm- 
fldanital Our vast nraoiiea, extend- 
Ing over a period of seventy yearn, 
enablea us ui many c aaaa to adviaa 
m regard to patentability without 
any expenan to the client Our Hand* 
on Patents k eant free on re* 
quest. Thk explaina our matbode, 
terma. etc, in regard to PaMWa, 
Trade Morkst Foniin P aHeati, ala. 

SC IEN T tf IC AMERICAN 
CMlOBi rhIiBi Offw Ihfai. BSAIhs al 
hfaMi fa l wwfaw ■afjiraidi i i «l w* 


MUNN A CO., vtmm 

WmOtmA ■lafci, TOfiK 

Tmmt hsitoa. a |I C M D . ttL 

Aowta MNfaa. VOIgHinWI, i 

MAaitMUha OM rUNOfCA CU. 


■efan^e Attartcan (•atabUshad ISOS) coa^ 

HdenUk Amerlesn Hontbly (aata blt akaA^ _ 
1876) one ysar $TaI« 

I*ioatag« prepaid la Tnitcd Itatas and pOMS- 
aionB, MBxko, Cota aad Pasams. 

f PaalBaB 

BdentlOc AniBrtcaa flAO par yaar addlt1owa]i 
ScfaatlAe Ananeaa Monthly TSc par yaar so- 
dltlcoal. 


Mmnflc Ajoariran 79e par yaar addlttcoai. 
Ociantlflc Awarlcan ItoO&ly see par yaar addb 
UonaL 

The comblnad aobaerlpUcn ratal sod ratas ta 
foriign oountriaiL InofBdiiig Canada, will ba 
tonJAad apMi applIeatwB 
Raaitt by poaUl or exprasa manly ardar, bank 
draft or 


Qassified AdvertiscineDts 


AdvartMng is tkfa coloma ta $1 00 a Una. 
Ko Um than Ova nor gwra than II Uaaa 
accapted. Count aevm wsrda to the Uao. All 
ordara muat ba adoompaalad ty a ranUttanea 


nUBSTANTlAL maiiutHSurilia 
Miabla mau w aai B i i l l iai braueb and i 
jafa WtflO iiEna— ty WlU allow aapMM 
nwra m axMaliiad. Addraat. Ur CVma 




YOU OAir liavaa tHHlMM nrufaMtott oryimrowB and 
aani Ujr luHiaM la nwles faM. A now lyidMu of Oiot 
oofiacvoa; nadJly haraad tnr attymw at boma la a Ibw 
waaks. Kaay taniw far tmlulng . oeaubw ovary whan 
wBh all Um faada you nw ailand to. fio (uphal fo* 

or aood. to Inir, mo a av acy or aotMttaur Addrwa 

' — TT. BoatoM Mam. 


SiStaS&A^ 



u pirrxitsxtT «TAitP& taotodbix ofaiaa, Jino. 

J!2;5£S5&!&jrM aSSSSif is ffS 






W« Win Madae It 
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WbM Urn am umd at conald- 

M •oonaona air p riw o m 
u aaoMaarr to ^mmnaa the armt water 
praaoova. Bat *a tbe poBtoou riaeii tha 
praaaaia on H ^lttlafcra> aad uiIcm tbr 
Internal ^^pmantro worn It 

wt^ bt aaflieitiifc to borat the bag. Radt 
poatoott la mAA to taaTo a lifting captcltr 
of 25 tool and It la a almido matter of 
ealoolation to dotemlne bow many will 
ba r e q nlmfl to rtlaa a raaad. It la tbongbt 
doable or triple rowa of pontotms woold 
be nrooeMJry to ralaa tome of the largeat 


am ao arranged in tbe tnnnela that read 
Inga oan be obtained from them wblcb 
abow the exact air preamire at all poru 
of the tunnel for tbe dnratlon of tbe teet 
pcrluda. 

There are four obeeiration itathnia at 
regolar Interrala along tbe length of the 
tunnel where euglneere remain and make 
m a d I nga during the teat perloda. Tbe ap- 
paratus for recording the n)r prcaaure 
readings at Tarluns plncen tn the tost 
tunnel centers in these stations. Al- 
though this remurtcable duet was con 


▼easels. 

The woodeu or metal pontoon has al>j 
ways bad tbe dlaadvantago that it could 
not be used la Ugh aeaa because of the 
danger of damaging both pontoon and 
wrech by bumping together It Is 
claimed that tbe new pontoon, on tbe con- 
traryt will act as a buffer to protect the > 
wredc after It has been raised and while 
It Is being towed to drydoefc. 

• Tbe Inrentor claims for bla derices the 
ability to worlt In rery deep waters, 
where salrage operatHms are now oon 
■Idered Impossible. flAs contention, of 
course, remains to be prored Tbe fact 
that the direr has to do nothing but see 
dbat the rnacUno Is started right and to 
hook on a Una wben It emerges from the 
other side, wlU make It posslMe It U aald, 
to equip him with one of the rigid types 
of dlrlng armor which hitherto hare been 
of rery little use because they so restrict- 
ed tbe morements of the workmen. 

If this feature of the derlco priires 
practicable, a rerltable trcasnre-inlne will 
be opened to tbe aalrager In spite of the 
fact that the resacls raised since the 
war, e^pHcdally in European waters, rep- 
resent an enormous fortune, most of the 
known sea wrecka lie at depths at whlih 
s direr cannot work. The chief adran 
tage of tbe system appears, however, in 
the fact that all of tbe equipment can be 
carried In a single tug-boat and the fleet 
of ressels ordinarily required In raising 
a wreck are dlapenaed with The cfist 
of salvaging Is materially reduced and 
the time required is much less, If claims 
are bom out in futore and more dlflkmlt 
operations 

How Much Air for the Tunnel? 

(CMOniwtf from pofo 4 t) 
adjustable openings Into coatlnuooa ex 
pansion chambers on each side of tbe 
roadway proper, from which the air will 
escape Into the tunnel. Tbe exhaust duct 
located above the roadway and cimnect 
cd with the oxbanst fans at the shafts 
will he provided with openings of vary 
Ing slses eqiilppod with adjustable shiit- 
ters as shewn In one of tbe accompany- 
ing pbotogratduu By making tbe open 
Ings for tbo intakes and outlets adjusta- 
ble, it Is pomdble to regulate tbo vidume 
of air supplied and withdrawn so as to 
meet tbe requirements of tbe traffic 

Mow than 116 tests hare already been 
completed at Champaign, IUlnuls, where 
the model duct is located Despite tbe 
fact that this midget structure is only 
400 feet long, It Is of such constmetloa 
that Its rarkras aectors can he made to 
represent any particular portion of the| 
real duct which the eugliiem wish Spe- , 
dal atreaa has been laid on a study ofj 
the loMM In dtmnabatt elbows as the air I 
wastes are rery high in the elbows and 
bends that connect the fana with the tun- 
nel ducta proper Similar amphasls has 
licen placed on -tbe study of the outlet 
ports or expansion chambers along the 
roadway to aeeertala the losses of outlet 
sir from the duet to the roadway There 
are 224 ^ Uwee outlet ports la the experl 
mental duct and epeclal pains hare been 
doroted to tha deteteatnatloa of the most 
satlsCactory spa^nf of these porte from 
the standp^t of oeoStinictten and air da* 
livery 


I 


A aoo^icnsfMww, deetrioally-opeiflt 

i* As*®L****"*' •**<‘«* 

^ HWhKMk Ijnawk UUi fiw pi 


strnrtod only for the tests now In op- 
eration and wUl be rased about August 1, 
1021, when tbe experimental work will 
bo completed, It has served a very useful 
purpose and has Itoen rcsponsilde for the 
practical stduHim of tunnel ventilation 
and air friction problems uhlch, other- 
wise, would bare rLinalued Intricate enig- 
mas. 

The Summer Sneezer 

(Oontinuift /rwa page 4S) 
with protein of feathers to cure her, but 
she is now not only tolerant of blnis. but 
keeps a parrot as a pet » A New \ork 
dramatic critic suffered agonies whenever 
a cat enterefl the room His affection took 
tlie form of nausea, and he fonnd It tm 
possible to visit his friends who kept cntM 
lest he should he obllgctl to innko a sudden 
and unexplained exit Ilia case, too, uus 
complicated by attacks of “hay fever 
whenever he came near a horse Dtagno 
sis In this case was iM>rfertl> simple, and 
a protracted cunrso of treatment with 
subcutaneous Injections of serum pre- 
pared from the protein of rat hairs and 
horse dander effecteil n permanent cure 

Some of the suM'eptlblllUt-s that give 
rise to the * hav fever ' symptoms are 
very readily rcmo\ed by treatment. In 
most eases. This Is especially true when 
the infection is due to the pollens of 
plants. One can obtain a diagnosis that 
Identlfles tbe particular pollen to whhh 
the patient Is susceptible, and tlie cum 
tive treatment does not have to be ad- 
ministered by a physician, after the first 
preatriptlon, as tlie protein preppratiou 
for Immunisation or **descn8itlxlug can 
be taken by the mouth 

Tbe careful physician today warns the 
parents and families of pers<ius who can 
not tolerate the presence of certain aul 
mals or eat certain food that such things 
arc not vain Imaginings, whims, faueJes 
or * nerves,” but actual inncssps for which 
a child should not be st-oliled or Inugbed 
at but taken to an up-to-date pliystclnn of 
a modern diagnostic clinic for prcHse 
diagnosis and curative treatment And 
the hay fever sufferer who goes ou suffer 
ing year after year has only blraself or 
herself to blomc 

Onsten and Nebulae 

(Ctmil99ued from pago 4$) 
that they are very numerous, one au- 
thority estimating them at 120,000, an 
other puts the number at flOO.tKK) A re- 
cent pronouncement of a Lick Olmervatory 
authority specialising In nehnlie Is to the 
e^Tect that their great CroMley reflector is 
able to reveal 700,000, perhaps a round 
1.000,000 or more 

Now tbe spiral nebulie not only "avoid” 
the OaUxy, their number Increasing 
roughly aa obaervntlon passes from low 
galactic Utitudea to high ones, but they] 
sqem In fact to be actually In UMdlon away 
from the galactic plane They are not 
only leaving It. but are nishlng away On 
tbe other hand, the globular clusters are 
hastening toward It The concentration 
of the one class near the polo or poles and ; 
ot the other class near tbe equator ap- 
pears to suggest that the movenMate are 
far advanced These results iqipear to 
be facts. If they are really thoroughly 
confirmed by future investigation and the 
exceptiotae recondM with them, then 
thew facts will ateume remarkable tmpor 
tance. On the aurfaoe. they are large 
loDooeptiana. HlMea badt of them must 
Ibe tmtiw of eoormoiM slgnlflcanoa. 



Uniting a Nation 


Widim reach of the call of 
your telephone are more other 
tdephooes than may be found m 
all the other countnei of the 
world. This IS made possible by 
the Bell System of telephone emn- 
iminKation. 

The central administration of 
toe Bell Sytiem by the American 
Telephone and Telegraph Com- 
pany— 

Provides for mvcnlioa and 
icicntific research. 

Provides for the economic 
manufacture of equipment 

Provides for the standardiza- 
two of methods 


Plans for future extensions. 

Insures financial stability 

It u toe complete cooperatna 
between the central admnustra- 
tioo and the many operating com- 
panies that produces natioo-wide 
telephone service 

It would be impoadde tor un- 
related organixatmos to provido 
toe best service to the greatest; 
number at the lowest rates. Chily 
toe muted etfort which msiircs 
contmuous devetopownt of tele- 
phone commumcatioa can carry 
through toot controllaig purpose 
of the Bell System. 



• Bell System * 

American Telephone and Telcoraph Company 
And Associated Companies 

One Pefley» One SyeSen^ Vmiw m mi SerWee, owl nil rffrae f W te marrf 


For GnumithsjTool Makers, Ex- 
perimental ft Repair Work, etc. 



Frooi 9 la. lo l6-ia 
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iiKoA DWAY nt nsm aT„ rtaw tork city 

Oubwiir Bnpr— MtaUnn 
“A ffofel mf «*wf 

lb*tww»n RlvwitMn Drive nod CVmtnU t-nik 
CoOtanl lotmUtNi In New Torfc 
1 on mlnmnn tir aobwair tn rxnil Ntreet and *) 
mlnntenWi Wall Mrewt 
ACmoUvn rot^ iUiin le i»r en nntu 

DtNiHG ROOM AMD OR/LL 
A CmH0 mnd Strain 
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Millions of Dollars Saved! 

LapidoUth is oao of the decsde*i grest conservatioD 
agents It saves concrete floors. 

Conereto Soon wwn crumUlng nray und«r UM. They win throwring 
up shBip •llkftte, coDCnM dost which mined maehiiMry, bearings 
end merchaadiee, and caused delaye and slowed up peoduedoa 
Then came Lapidolith-and it has saved 200,000,000 square fcst at 
concrete Boors* 

lAPIDOIITH 

TRADC mark 


the liquid c bsmln e l flushed on now 
SOfffCEBORN PRODUCTS 

QmcodUr 

ttwdorablaMniWlilu. Wsihabl* ftra- 
rwlatlas 

My <ltoOT,FlMKidBss«iMii*«l«>MnL 


Um modarn wood pnoorvoUvo flvoo 
oow Ua to old or now woodM Boon 

Stormtight 

ttMfralocriTonefcootlnf tor oU Mndo 
of worn arnow rooli Sovm labor and 
tnainiol coat of now roeto 


or old concrato floors, thoroughly 
hydratoB the c ement or binder, 
and makes the mass granhe- 
hard so that It canma crumble 
or give up dust 

Are your floors untreated? Then 
aave needlaaa expense— investU 
gate Lapidolith 

Larger areas traatsd under our 
auparvialon 

Lapidolith Is the original con- 
crete hardener — standiud for ten 


Crete hardener —standard for ten 

Sfsars 

WfmMtmUmonhk k gl da M 
cMCMli Mbcd and Itoeenv 

L SONNEBORN SONS, he. 

IM-i. 2 M nUIL ST , NIWTOUC 


Now Ready 

EINSTEIN’S THEORIES 

of Relativity and Gravitation 


S90 popee, Xt mo 


tf^OOnaf, mounts 


Do you understand RelattMOty and Gravitation? 

— the theories worked out by Einstein that all the world 
is discussing 7 

Gain a good understanding of this intensely Interestiag 
tubject firom the new book. 

Compiled from the best material submitted by 800 anthon 
in the competition for the Eugene Higgins Prise of |B,000, 
and edited by J Malcolm Bird. 

It reads like the work of one author, yet eontalns a breadth 
of vision and range of viewpoint Impossible for one author 
to attain At all booksellers 

Scientific American Publishfaig Company 

233 Broadway, Now York 


Bbta-Made Pndow Stonai Idwch m m wnMordWtia Ovtatirte 
fir7r.it isi woMWPort wtia tk« UKg. MOOMaWft 
‘ ^ Tr ^ ^ ^ drhw mmr. WW* tui* pWtlo* W 

1 ^ m Prinrtii^ hU pwce wcon^ irf ^ It wulUB W 

0M«dTlii|t the to lyn l»Might to * ttmt wmdltlDM WUfc 

Rmperatare at abnat jyWO dc« la an «Ue- ^ ^ fe mmtA W 

trh OYB^ thro ta Cluing tto aota^ ^ datSTm!. dwTto 2 

,n lekljr by plnngUi* ^ cnidMe jAIA tto ewIiM wA to tli. Atfw WA 

tobbi It In wat«, ne^ lead or marcury ^ ^ iMoanaa til. pHarniy ar 

22“ S5 <010* rtiaft la dntdMA to the aataBaloa 

to aolldify. a lidA prlaim In vUA of too aialu rtmtt of which It tocma a part 

the caat It™, dill IlquH^eanaot er paad ^ ^ howawr. aaA 

and .111 thM be anbmitted toiOMt ptea- rwrataa aeara aia oaiiated, it 

.UN I qnM«.tl»onpj*e.ae*top«v BmaWartblo Aiawenee to tha apeed 

^ increoalng to Tol^ a. It adMI- ^aartton U ona or the othor of tha aen. 

atont laeah ieti. Btoontod Oft tha eeimtor. 
l^d of UliiK ttajona ^ »'**?'*® J" abaft la ctotehed to that pwmbar Iweam 
It d^ In Iron In hn^ma^ ^ ^ 

eounterahaft to to nao. OaUaa 

*« aonatorahaft hy tha Jaw 

The dlsmond issue in this wsy Is then -i—x-a. -a MotoaMiMtoto owwrUww 

■epsrstfld from tho sunoundlng crust by lu^^^ndontly of it 
the nppllpntlon of hydrochloric, sulfuric « it. 

and nitric acids. nriEvir iviAtf 0 VIV* 

In order to attain the high temperature WUAOf 


necessary for this process, Moissan In ^ 


veuted a special electric oven This oven 
consists of two huge blocks of quick lime 
or mngnesln standing on end, but so ar* 
ranged that they can be laid one over the 


TIT By Harris H Wilder, PhJ> Fbfl- 
adelphla P maUston's 8on and Oo,, 
192 a 8 VO. . 19ft pp. t 4ft niaetmttona 
HlwpHSsJ asd nrlsfd trMS tha author^ 


other The lower brick baa a lonattndlnal *7“"» 

yrotne In which two electnale, are idaerd 

Above the him electric are lamp which *2!"**^ 

' hTh *" ^ «“»*»• ~lb«»«eal ^.da la 

irtieh the mtatoncea are pla^ J^n tb. tvOamt to tb. ha- 

heaiy e!«,rodea are bronyht to«4^. the book I. bamd 

the an flaoheo on with an Impn^e , tCMto of to. mtonreairat boato. in 

noise fdOng flames escape at the sldee, eimijBip tha AuU, Part II »f tha sMsaura^ 
ihnmlng out blinding light An enor ^ Maamramaata of Isdlsn 

mous quantity of electricity la trans- aiiUa, and badUy maaiumaaiiti of tanala eol- 
fornuHl Into heat The functioning of this «mdttiu ara tsbolatad In sppendlM 

furnace costs ni»t less than four or five • ti. %r«kSmim*kiki. 

- Aiwa I^iwhaOaiM". By WgmuDd Mendelsohn 


frnnf*s a minute, so that the diamond 
produced In tlie lalmratory costs very 
muih more thsn the natural gem For 


New Torfc The Macmillan Gompany, 

1020 12100 , in pp 

An employtr hare gtvas his Haws of tha 


this reason tli« manufactured diamond is pmblena uf labor which, as ha rsauirha, bow 


not popular 


vfincera tha welfare of anelatf naora than of 


Needless to say. It is a far cry from a labor Tha ehlaf problem haa Aiftad from 
laboratory experiment to an Industrial that of adequate wags to that of Inflated 
linuliii 1 fto long aa predoua atones are *»•«. ^ tnm an oppresaed Ruflcrliig class to 
obtalniMl more easily and at less expense » »IWtaat one atrielng for acoaomlc doml* 
from mines than from chemists’ crucibles 

...d eleotrtc hinuice.. their m.imfactnre to^ iSliSL. .‘t ^ 

will net become . tbrtvlwi ««»er«l.l iLSZ 

industry ^f both aldaa of the ahiald, sad Is worthy 

Compowd <^t By After- 

(Confmaed from page JO) ton R. Cushman AiL, PAD Boston 

If the cliibh member is shifted so that It Bicfaanl Q Badger, 1020 8vo , 101 
engages projections on the face of the PP , niustrsted 

larger gear the lower speed will be se- Dr Coahman, for tM yaam In oharae of ro- 
cured on account of the great dlffereiifo search work in the n B. Departaaeat of Agri- 
in dlaohder of the driving pinion on the and latar la eharfa of tha Masofae- 

primary shaft and the driven gear <m the ** JTlIf 

eountemhaft Two shift members sre 

provided on the main hhaft, the larger one background, he huUde up actentiSe s^ieve- 
of these giving the reverse ratio and the SitM m edilie* dorotsd 
low speed, while the other one will gl1» wauare ctf humanity B. haa so wri^that 
the second speed or direct drive Just as tha giAoral reader aa well as tha atudeat of 
In the usual three-spread transmlsalon. ebasitstiy meg Sad adlOcatfon In tho narrattva. 
For example if the positive dutch is LAnonAToar ExnauMKimi nr OiflAinr 
shifted over toward the rear end of the 'GaaMiamr By R, P Ooofc, AJt 


transmlHslim until It engages the smaUest 
of the two cpqnterahaft driving conatant 
meeb gears the ratios ordinarily provided 
by a gear box of conventional deaign aqp 


Philadelphia* P BlaUston'a Bon and 
O nmp a n y, ISOa laaro , 88 pp., lUiig> 

Veatasm Wdally for asa with ■toddard's 


obtain^ <«„ three forward speeds sud **lnd^as tioa to Oriole QaiMs tr y,** thin tex t, 
one reverse depending on the location of ^ ■rpirtmiafa 

the shlftiu mem on the nuin shaft f or a flnrt aoana that IBastiata and aaipha- 

lu riufmn^^Uo^Bh^nw tb^smaller ^ l"P«rtant matha^l of prapatmtion or- 
showing tbesnalM compounds, Aow typM raaetioas foe 

countershaft driving gear dntched to It^ data aad tastrnet tha stadant la tha 
the large shifting member on the main dksfls J^Bhomtoty work. nm^Usa tea 
nhaft is engaged with the amall pinion haw foUoWad with fcaa w a fo Picfaasor OmTs 
on the coonterSfaaft that provldea the ti aswa nt iaMth Oelitga. 

: slow speed ratio. If tbeas gears are left Asuucan Binux. RiaBWATS. By T K. 
, In the poslHon riiown, end the Jaw dntdi Igg. 0 B. Mew Torfc MoGraw^ttiU 
member Is shifted to the other extrense so Book Oompanya lOM. Bvo. ; 189 pp., 
that the large constant mdsh gsar Is lUostrated. 

dntdied to the oonntarshaft we stiU have <*AsuHeaa Burnl B%hways^ adsasMS fhmtt - 
a low speed ratio but one that ta oonsld- isMtr with drawtag and nmaytaa aad flaw 
erably lower than that pravloady ob- ▼Jd** * !*?*^ .***?* ^ y*” ****^ ^ 

tnlned on necount of thn urimarv lednc aa# stadaata oC agrlquUwa. tfce iw 


talned oo dccount of the primary redno- 
tfott in Rwed obtainnUe by the dtatarliig 
diameters of the constant mesh gears then 


tottoashta ad W|Awsy t mp r ov w iw t to a s ri miB l 
pr sg r — Is awdc dwr, a^ ths ymkhsma sf 
highway adml^UatiatlQa am mt tMth» fcftl as- 


eraplojed In tbs tHnstratlon rikowtng the ^eptsd Wfflhsdscir fladga aad ttHtrstHww as 
high speed and intersMdIata dUft msmbeg that the stadeat la laariffldifcMd with the dla 
engaged wltlkthe projectliig on tba qugshAtJrSSmtw^ ad Hfcitlm mvw 


engaged wltb^ the projectlttg tseth on tha ttagsUhtaf ihirras 
fact of tfca targar of tba oonataat mdb imsMitty M lbs 
primary riwft dritring gaara tha law m ri i mp 


trim «t «M 



1. IN THE IfOntOR CAR 
GLOW-WORM GLOW? 




INTAKE 


COMPRESSION 


POWER 





Winrim Mlip •( I 


Mnilv M lip >( 


NO 

Heavier Oil can never replace 
metal warn away 


Y ou ire aoinetiRiea id 
vised "As your suto 
mobile engine becomes worn 
use t hetvier oil Hetvier 
o(i|Some people will tell you, 
provides a better seal forclear 
ances enlarged through wear 

But first consider these 
facts 

As your car grows older, 
metal is worn away by the 


WORN RINGS 


Won pitoa fiofs more por 
ccptibtjr inwand on tbt down 
ftfoko W tJMi ptftoo( tltt od ae 
cumuklM uMRjr and bchlad tlM 
tnga TWa ai tbt p atoa movci 
apwaid tlM liafi mon ta tht 
hmorn al tlai mcm lomaf tbt 
ol by tiN migi Tni u tanic 
timti tarmad oil fOEnfuif 
Tha oil ahlmatoty mcbM the 
combust OB ebambar cauting 
carbon depamt 


vtSusly, have the bearings 
adjusted, have new pistons 
ana piston rings fitt^, and 
etmuuu t» us* tht eirrtct 
pril/it rf td fur whuh ytur 
ngjwe suJ t$ki^ systim mr* 
dil^puJ 

iThis whole sui:gect of en 
ginp wear and heavier oils is 
deiilt with in our folder, 
"Lfibncation’^Its Relation 


wear between moving surfiicea Will heavier to Engine Wear * Rather than invite addi- 


oil replace this lost metaP NO tional repairs and tiou 

The oiling system of your engine was de- «•* « ^ y«» » *» «*«* 

signed speafically to circulate lubncating oil **®*™** Branch fora copy of this paper 
of a certain body Will this oiling system — 

pump screen, oil pifies, etc*— distribute as * » « 

effectively a heavier oil f NO 

Any oil whether heavy or light, when Ths CoaaacT Oil for your cr-dunn, us enui. 
used in worn engines will work past the pis. Hh-is specified by the Gaigoyle Motaloils Chan 
tons and piston rings and enter the combos* of Rccsouacndations 


luble through the use of 
pav you to wnte to our 


tion chambers forming carbon The heavier jf ^ 
the oil, the more aggravated will usually be shewn h 
th< oiAon depo.,> 

What are the wise and only ^ 

proper measures to take when 
vour engine is badly worn? Ob- 


If your car is nofi listed In the partial Chan 
abeam here, consult the coaplete Chan at your 
dealer’s^ or send (** booklet, "Coib 
Lubneataui, ’ which lists the 
eorrset grades of Qaigoyle Mobdods 
for all sutonobdsst tractors and 
moto r c yc les 


Mobiloils 

A frmit fur euth type •fmttr 


Dososne SaANCHBSl 

)lRwT«rfc^M«R<V ) n rMiMr DsinB 


BmMOVsUi 


icainacsi 

IHDODDDflDOf 
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VACUUM OIL COMPANY 
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THE W EEKLY JOUBNAL OF FBACTICAL lNFn »M*Tin\ 

NEW YORK, JULY 28 , 





1 Amlli^ H A phoqdiorMemt, animAl A Polynoe, a marine mmu This a n i m a l li eotreretf with eealee that glow wHh a brilliant bine light when the 

ereature it ifiitvned. It ia shown h«re with prdboeds axtended which It oaes la seUlng its pny 8 Cyaaea, a jelly-fish. A common cause of himiaous flashes in 
the sea. A Photnris, the eomiiKm firefly A The glow-worm. Thie animal is not a worm but the larval form of the lampyrid beetle photlnns, a common firefly 
A ^agartia, the white sea-anemone Erroneously believed to be phosphorescent The luminosity of this animal is due to the ingested phosphoreMent organituna 
which It es^res with its fiower-like tentacles. 7 Noctllueas, the mlcmcopic antmnls which ia large numbers cause the phosphorescence of the sea, greatly 
magnifiad. 8. The Lantern of the firefly 9. Luminous ecales of the eea-worm polynoe. Thew earioue plates ore thrown off by the animal on the slightest 
proTOcatloa. They are bathed In a luminous secretion which glows intensely when the animal Is distuTbed. 

som Of ITBE UVINQ LAMPS THAT SHINE BY NIGHT: VARIOUS FORMS OF LIGHT-PROOUCING SEA UFE AND INSECT 

LIFE—CSee page 65) 


AmMmi, ISb M, Mi 


r 4. F a M talwi «««Uf W SqUmIUU SmjiIm i PiUiaiiie C HW So y 4i M 9totdmj N«w Y«rfc. N. Y Suhtcrl^tleii ptiM. MSI pm y 
•iMtMttarjMMlS.imMlSHVViltafMalNm YmS. N. V., art of Manh I. IST* 
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ChorlM AlUo Honn, PrcahlHit 

Alloa C Hoffmon, BonoUir 


Onoo D Mnon. Troonror 
oil ot SU Bmodwor 


Knurod ot tho Poat OfAro of How YorL N Y 
^notSr Trod* Mork Raclatond In tlw UiUud 1*^^.*^***^ 
Omeo. OopyHght IWI by 

Groot Brluih riirht* rwMrvod. llhMrotod orticlw hum oot W 
nproduccd without parmlodna 


Aviation Fatalities 

I T \\t)rM* Im f»lly to Hliiit tuir »*y«* to the fuPt 
thtit the wiccewi of HVlutlon 1 m botng 

tlolii3iKl, if IiuUhhI It In not NCtnaU) ItHtiK jottimr 
tllstHl, by llw rro«|Utiu3 of fatal acddents It 

iiiu> la* that I la* iMTmitHiee of aoctdentM In ralntlon to 
tlie total iiilb'tmi of lIlKlitM Im no irmiti^r than It \\h» 
but li^ tlio icoiaral public It muHt im*tn on tlmuith tho 
nunitirr of iwople killed U dluproportlonately on tlie In- 
(*miMo The undcriulnliiK of puWlc conddemv In the 
oafety of flytiiK Ih liicrwoual by the fH*^ that wi man) 
of ilie fatalltkH hB\e bHtHk*neil to h 1 irbl> exiwr- 

lenccd inen. Udb In tbU ixiuntry and abroad Tlic vrlev 
ou« iiixidoiit wlicn HC\en |Mx»ple wore klll«! mnir I.ang 
lev Field, tlir rwent rrnMli of a brand no%i army 
iMiuiher, the death of until men aa Alcork who tlie 
Atlantb and now of flawker wbf» made a irallunt at- 
tenild to do NO hu^( left an liH'\ltiihle IfiipnHwItm of 
ilH* rlHkN of tlxliiK, uheii It bt In tiu* ImndM of the 
namt mtiiiMdeiit pllotH 

All tlieae nilKliaiR« aiotHltliRtandlnH, lliero In not Ur* 
NllKbleat doubt that the art of aviation hiiN iinm* to 
MlH> For naval and mllltHry puntoaeM It U nlroad> to 
\Mluuhlt^nuire than that It proniliwfl to ubHolutel) <*on- 
irol the Mtnttegy himI taidUM of the future both on land 
and m Aa botw(H*n inilllury and comtiierHal flyltut, 
bowevor, there Ik tblH broad dllTerence that In the one, 
HiorinuUH rlHkM munt lie taken and death In one of the 
imi>ir ohnnrcM of the jnime, wbereaE In txuntuerolal 
aviation, tlie ptihlh IooKh for, uml lutR a likht to expect, 
the Moiiie dogrei* of Neciirity that attindn commercial 
tranHportotlon on fw*ii or land 
We do not beidtnte to Eav tliat the future of com 
menial Hyliw, at leant so fur as iwiwenKer travel Is 
f‘oncerned, detarndH more titan onytliliig else upiNi the 
confidence of the paUb When the would bo traveler Im 
N atlMliefl that be can uhc IIh* RWlfter inenns of travel 
by nay of the ulr, with a deicree of Mecuiity which at 
leaM appruximatcH that of travel hy Hteainahlih train or 
HiitonHihlk, the nutiineniul future of aviation will be 
iiHHiireil, and never till tlien 
A incmlHT of our Rtaff who waa In tla; flying ser- 
vlet* durtiiK IIh war and huH a record of inop iKiurH In 
the Htr, lielliveM that a large proportion of airplane 
fatalities uit unneeeHarj and tikcrefore preventable He 
holds as a rnmliimental condition of Hufet^, that ever3 
pilot Hliould have a Hiiincteiit degree of knowletlge of 
life conKtruHInn of an nlndaia, and of the Hiresttes to 
wliUh It In HuhJtRt, lo laiable him iierHonall) to de- 
ux t anj overslglit of liiNiieetlon b> the gnmmi force 
In theory the MVNtem of limtaRtlon by the grtiund crew 
In excellent, In pmtiltv lliere Is danger of the ItuqHR 
lion liecomlng }H>rrun(ior> and therefore more nr lewt 
uireleNs It In so in nil llneH of hunmii mtlvltj and in 
N|>lte of the frightful resnlta wlUch nui> follow n|Nin 
fareloM overNighi, n ground crew la after all human — a 
fiKt whb h tiR* pilot should never lone sight <if, and 
ugnliiNt Hhbh he Hhoiild guard, hy developing Ills own 
inixhiiiiUal (X»nii»eieiice and giving his nmchlne u cure- 
fill iiorHoiiiil lnN|»ecilon tsfort* taking off 
Aiiothtr suggenletl linprtivement Is In (lie matter 
of |H*rl<Klk overlianllng I mlcr tlw present Myatetn 
thlN tiik«*N place after n certain number of hours In the 
air Tlw ineiluMi In too general , It should be made more 
N1MX idt , It slwuld var) Iwtli with the plane and with 
the (hanoter of the service In which ft»r the time be- 
ing It Is engaged NInetv hours of one hour flighta Is 
ant so wvere on the nmchlne an nlm*ty hours of thn^ 


hour flights. FreqoePCY of loq^setloa rtwaid va^ 
with the atmospberlc fljring coadltioas, and shtnOd be 
more frequent la stormy wettbor or wbeo the flUd i ti 
are iiiude over mountainous terrain. 

Am regards the human element, when once tbs too* ' 
chine Is in the air for any t»t mHltofy oarrlc^ there 
should be u iflern prohlldtlon of eo called **stiint'* fly* 
Ing, which confem no practicel odvontaiie upon the 
pilot and Imposea stresses upon the machine that are 
unneccHHury, that are too little naderstood, oad that ma^ 
and frequently do, result in a crash. Aerial gymBoO' 
this If the> had the sole effect of delighting the crowd 
and imidMitally owelltug tlw gate receipts, might be os 
uiioldectionable os any other fhrm of sport or entertain- 
nwnt tliat involves personal risks. Unfortunately, dlsns- 
troUH flarexlevll flying ending In the death of the pilot, la 
a direct blow at tlw cnnfldenct of tlie public fn oommer- 
rial flying Of this there can be no doubt whatsoever, 
end for this very practical reason we would like to eee 
s combined movement of alrptene aisiocintfofls end 
manufacturers to put a stop to (Ids kind of public 
performance 

We have said nothing thus far tihout tlwee two great 
faudniiientnls for safe ixannierclnl fl)lng, namely^the 
provision of man) and well foniul landing flelds and the 
coininwlienslve radio dlSNemtnatlon of meterolnglcai 
namiiigH. With these two necessities provided, and 
with n well thougiit-out systeui of Quvemioentol laws 
and regulations, coupled with eternal vigllanoe In the 
mutter of InHiwctlon, wo should quh kly reach the stage 
uliere travel by air would he as safe as travel by land 
or sea 

Sea Power In the PneMc 

W E Iwve before us a book, **8en Power In the 
Pacltlt, whhh hat the double recoiuiiienda 
tloii of being not only comprehensive, exact, 
and well written, but of making Its amiearance at a 
IMiicMl of Intcrnatloimt affairs when JuMt such a work 
us this Is DiMHlecl The antliOr, Hector C By water, Is 
one of tlKwe English lay critics who have done so mmli 
In past yours for the British Navy, by keeping alive 
public Interest and by stlmttiatliig Government action 
tlirougli intelligent constructive crltbism. 

The changed Interuatlonal conditions ami the shift* 
Ing of the center of gravity In naval affairs are well 
Ntated In tlie nfienlng sentence of the Iwiok * When the 
German High Sea Fleet surrendered for Internment on 
(be 21 Mt of NoveiiilNT, 1018, a brief hut pregnant chap- 
ter In the history of sea power was brought to a clhae 
The next clwpter may be said to have opened In August, 
1010 with the iHiHMuge of the newly created United 
8ta(e« Pactric FU*et through the Panama Canal, en 
route to its liaMe In Ban Frandsco Boy ” 

After HlMiwlng In some detail tlie gravitation of sea 
power from West to Mast, a movement which began 
with tlie (Uilnu- and UusMo-Japanese wars, the author 
dlHcuNseH the queHihmM at Issue between Japan and the 
United States. As a summary of the outatandlng di*- 
poles, we know of nothing whUh anupresses the whole 
storv Into a itmlteil space wi well as this chapter nhlch, 
by the way, la written without prejudice and with 
marked falriieNH. The two chapters on the modem de- 
vekqmient and udmlalstratlon, and on tlie men and 
material of the United Statea Navy, form an admirable 
compendluiH. Nothing tliat ia eHsontlnl to the subject 
has lieen omitted, and many I’arts tliat will be new to 
American reR<lera and that slsmld he known to every 
well Mtsher of our Navy are lH*reln set forth 
Then follow suceewave chapters on the Inception, 
growth ami puriswe of JapaoMe sea power , on tlie ad 
inlnlHtrBtloii, dock yards mid riilpbulldlng reaources 
of the JupAnese navy , on men oihI shliw of that navy 
and Anally a cliaiiter on Japoneee torpedo-craft sub- 
marl iich and nlriTuft 

Umiuentlonably tlie most Interesting imrt of this book 
Im tao suoceedlng chapters, one entitled **Btratw iA 
the Psclflc,” and the other **PDHslMe Feutorcs of a 
War In the I'adllc.** To the lay mind, the facto 
here brought out by Ur Bywntor, will be os unwel- 
come OH they are eensationah although they have been 
well known to the oAcers of onr Navy and have fOmied 
the subject of mnrii study In our Nhval War OnlU«e far 
many years post At tlie rinse of the Hpnnish-Aniericaa 
War, when, In ISPS we took over the PhttlpiriiMHi «nrt 


flitgm tM 

loqito pavuj rignHhwnrwrif - 

HtoraUy, wu had glvsfl hds to ga s th iilt 

br the Kuhtsitltoi mm 
had entered into tU fleljji of 
should tw under thg m aessity qd HkvM 

and mtlltory deConses acqordtagl|r, ^ h '' 

Uhfarttinately una hhi** flslM lo gopfi^ 

Philippines or Gueni with htodOM-fornlqatltgto 
Ur sees li, ifl flu unliapiiy odsM bt km 

Cllltles with Japan, wu shooM otahd to loos 
sessions at tlie very ontbiuak (tf a imr UlflaaMg, 
os be polnto ont, we sbonld of eoonto retake them; 
because of our wglect and the lack of tmlhaoe la tbd 


make-up of our Navy, even tboagfa ths eoemg tootod 
be ultimately crushed, the duration and the cost of the 
war would be greatly Increased. 

rt la needleos to soy that this hook was written b»' 
tore Preetdent Harding bad sent otit his call tof an 
Intemntlonal enntoreoce on dlsamamihh ih wMch the 
adjustment at the various findilsaMi tri the Phelflc will * 
form one of the primary sabjecte of diecnsslon, 


A Bettur Merduuit ItariM OtotiNtolK 

E VEUYONH who has the Interest oC our Mer ch ant 
marine at heart ahonld tori greatly enoomUfiri ^ 
to know It Is now controlled by a man who NUe 
a uell-i»rov«d record ns an executive and who rsfoess 
to he daunted by the great probtoms cooftopting him. 
He liMN the confidence and good wlshee ot the American 
peo|il« at his back. The roagnltiide of hie task to 
oqualled only by the flue onmrtunlty which It pree onts 
for doing a great constructive work tor Amartcan ship- 
ping 

The Ulialmian has told us tliat ho bus a double ob- 
ject In view First, to btitld op a large ohlppina busi- 
ness uvtr tlie routes which have already been laid out 
by tlie MUlpiilng Board, anAover new trade nmtee which 
are yet to be determined upon. At the aame time be 
will endeavor to strengthen the private Owners, so that 
ultimately they will be In a poritkm to buy outright 
tlie ships which are now owned by the Oovemniaiit 
As a result of the consqltatlom between Uie ShlpplDg 
Board uAd the operators and ownen, the latter made 
several recommendations of men who are experts in 
the shipping business and allied lines of ettort, and 
from thCHO the t^halnnan hue chusea three of the ablest, 
who wilt serve as vlce-preiddenta under him In the 
Kmergency Fleet Corporation, as It wlH be called 
There will be two other vlce^irealdento, who will act 
respectively os clilcf counsel and os the active agent 
lo the sale of the ships and the salvage of material-*' 
vast oiieratlons, when we remember that there are 
claliQS aggregating over half a blllloa dollars against 
the old Mhlpiatig Ihwrd, and that the ships to be sold 
coot nearly four bllUon dollarv 
Tlw Chairman tells Us that the very Brat thUig to be 
done IS to atralghren out the badly tangled alEalfs of 
tlie Hhipping Board Bo vaKt to this conown and so 
multlpthsl are tlie rarolflcatlons of lu hustusss, that 
the tank will provide work tor a large staff of lawymu 
for a long time to come. One dsAidta toqp lookSag 
toward liquidation to to be tofesu at onoa^-ChO 
whole of the fleet of woodm sbtps to to be plaoad on tbd 
market and arid at whatever It may tiring. U fh hbped 
that some of tbeee will find their way into our doaattiig 
trade, and tliat what wu do not take will he pjWvhaqiri 
tor the owstlng trade of otlwr ceunuieir ootsMy of 
Norway and Sweden. Uany of the riitpsi, beeUase at 
the haste with which they wiTu bqltt and tks green 
timbcfr that went,^ thrir hultor Are ao tor gnoe aa 
to be nseleoa eveU tor thf coigri ny tnwto With their 
enginea and boHers removed and thrir upper decks 
cut down they tright be eervlceatto tor bbxgia. OU the 
other hand, there must be many otflpa that were bank 
In the beet and Most experienced ya^ aud that eould 
be boaght tor a price no tow as to justitf'a iXuantogh 
overhaul jutd outfitting. 

In toreraritng the mcciur odtfriMhr «htop(ng;totoaM 
vre must remember that th« sefl dapyppou whlrit tor* 
sign supping has toltou wOl toad (u uofteu to# ait 
verity of the oompetitisu friun that duai^. $g thd 

tiiae nation, U Is aowor amutt. * «mriwto a tide Ifl timr 
affUrs of msn, , « .*• 
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iMpoccnt Ihm M w bm i 

t»,1wtoyp<tf>Ughid 

m ihw rW y tlte of «li tb« air wnrrkm oparatiiif 
la Aviaea l(]a<l alHad eaaatriaa, Tbia timo tabla knowo 
m ^bMtoalwr aTm incfa tatormatioD u tba 

tiaia M ii aag t ara aM arrival, roatea, of plaaa 
f W fM y a J , iiil<tit oC lagw* idkmad, ratei^ and ao cat 
Tba ttttta anbUaatloa an>anra on tba drat of tmr 


tl» Mdft' ttiaaiWy«ffaga Maaoalaa^ irtdofa ta at 
pnaant aAdhv cam tr acttoa, baa bean rta^art apadally 
Dor tiMilaadlar-Paca alottad win& and tba alot will bo 
mpMm of batair ofMOod and doaad at will Not nmcb 
aaa ba aatd raaardliif tba maefalna at praaa a t. Imt we 
ttndaitebd that ffaa eBstaa will probably ba a dSO-hme- 
powar'Koha*Noyaa **Bagler* low-enmpreaaloa engliia, and 
tbb a|tM la eapactad to be more than 100 mttea pcr 
bnor Tbe cabin la dealgnad to aeat ten to twelve paa- 


idMlan-ParM Jliabta, A saw typa of flyta# ma- 
eblna baa racpntly bean triad far tba iMduhParia 
at^rioti It la a Vkkera^VlUi^ ampblbian machine, 
vriilcb la a form ad aeaphiiia havlna adjnatabla wbeela 
ae ttiat It c|n land on water end nm on to tbe ehore. 
By thn naa of tMa type of macblna It beomnea nnneceiH 
aary to travel to tbe ontalHrta of liondon In order to 
taka m alndana. The poaalblUttea of landing ut any 
yma m eaae of mccbaotcal trooble are morii more fav« 
orabU, ua tbe Thamea and the Beloa offer landing 
faailitiea at almoet any point 

Laeatinc OU by Airplane appaaia among the latest 
aerial aowtlea. In thla caae wa have refemice to a 
Brtttab oU ooocem that la naing two flying boata to 
anrvay tbe dalU ol the Orinoco Blver In Veneiaela It 
appeara tbat oU-bearlng lands In this part of the world 
era Alatlbgiilsfaed by the partial dentmctlon of the 
vegetation, and It Is believed that an aerial photo* 
grap^ aorvey of tbe region will afford a rapid metbod 
of both locating oU flelda and of discovering tbe moat 
aoltaM foreat patha and waterways for an approach 
to tbe flelda. An opening U cnt In the boat bottom to 
allow rim camera hmi a view, and this bole is fitted 
with a waterright manhole cover secnred by a kind of 
breech-block acrion. Tbe camera can be valaed or low- 
ered Into position. 

Aerial r hale g r a yhy In Hydiograpby.#~Attaiitioo ia 
called to tbe Importance of the paper imbmitted to 
tbe French Academy of Bcience by IL Yolmat, in 
which he gives parricnlars of aerial photographic ei- 
perimanta carried ont from a hydro^nlrplane. and em 
tdiariaea the importance of anch a kaethod In drawing 
up sea charta, so u to obtain quickly and exactly par- 
tlcnlara relating to riie lay of tbe co^ the cemfonnity 
of aboala diacovend at low water, ate. In tbe testa 
carried ont 17 meters below aero on tbe riuurt was 
the greatest depth at which tbe boriom cpnld he dearly 
seen. Great depths produce a characteristle anrfaee 
movemaut of the waves. From the Impreaaton on a 
pbotoginpble iriAte of wave action It haalwan possible 
to dlacover a point of rock fl metm below aero. 

Tba Lnat fwr SpaetL— According to I'Alr, France ta 
atin concerned with the problem of prododne speed 
alrplanaa capable of defCaUng the existing worid'a 
aps^ reoOrda, the laws redsfanoa, and paaalbly tbe 
abUltiea aC tbe boat pitot to land on any alnirmiie 
smaUcr than tbe Gobi Desert It la stated that In a 
csrridn nnmbtt ot Jiew monufdanea, p o as ssaad of en- 
ginaa of anything up to 000 faonwpower, thick wings, 
ratraetahle onderCHrrtagoa^ and the abaenee of outside 
bradtii^ rim eonamirtoni are hoping for a veed of 930 
mtlea par bemr, with a mere landing apaed of anything 
orar f25 mitea pn* banr The Anna concerned are 
Nteopm Shod, and Hanriot, and it ia hoped that tbalr 
effort at any rate to ^oduca a really fast macblna, 
writ «|vh rlaa to aome remarkable conatmcHuna. 

DMadt da U Meflriba Cap.— Madame Banri 
Danlgdi da U Meartba and, bar family have daddad 
to jottif, ta mamert of H. Hebt Deutadi de la UeortlM, 
a AHB of aPMOO flraaoc tor an Intematloiial «aad ooup 
teat in hajiMr the Ontoh Henri Deutach de ta 
The*CWWlri be.«onteatad undmrthe coo^ 
tUmrlM dam m Hm preadri regatatkma wUch bave 
drawn the rdpnet tjm donura. and with 
riMtr aapvOTfllir W fha OonpuMon iTAvlatltA of tbe 
Afito Ctob of A sum o( flOtMlOO franca will bt 

dlAm yaM «A Iwwat (a) An ob/ri #are of ao,ooo 
Ifabee. je> mai prime of OObdQd tt$m, each to ba 
nwahM to the firtomed of the caiv to aecoHanee with 
Ibje.mmMAt iffutofrelin > Tba eip ^rrii lie cpateatad 
mm FM <m ^ a pitm «•< eg the apedai 

niritfitfnrti flm^tim’^yegn ^ 


Sdenc* 

M—w M to Sir WiUtom Dmw ud 

Chapter of Waatmlnater Abbey are to ptoce a bronae 
medalrinn la tba adMoe for a memorial to Sir William 

Hamaay 

An B a vaear tor paihara.— Atlantie City's newest 
hotel baa a wwdal elevator running to every floor for 
tbe conventence of bathers who can reach tbe lieacfa 
hy means of a Cnnnel under the board walk They can 
come up dripping to their rooms without destroying tbe 
flne dotbes of the neighboring guests. 

Early Meteerite B ece rds . I t is a curious fact that 
there were, touitoeii falls of stones or earth In Cen- 
tral Italy In tor^ years f rmn 2Qfl-1fl8 B O as noted by 
Prof W M. F PaCrte In a recent issue of Aotorv It 
appears that tbe earth was then passing through a 
region of acroUtea. Tbe rt^fCrencea in Uvy are under 
tbe years A U 0 946, 548, 550, 658, Kfl, 581, 564, 567, 
575, 570. 580, 588, 584 and l»6 

Hnaring tor Qnlpa.^ P r ofaaao r W W Rowtee and 
George W Mlxter bave sailed for Booth America for 
an exploration trip Into Bcuador Professor Uowlee, 
who la an authority on woods, goes In qneet of quipe 
timber, great quantities of which he believes grow In 
Kcuador Quipe is a very light, tmoyant woinI whldi 
la used extensively as a substitute for cork in the manu- 
facture of Uve-prsaervers sod similar articles. 

Vaouui deaner Bants Bag Anay,^Whea the com- 
muter appeared in his fnmt yard with the longest noa- 
■la, meant for the pldure moldlogs, uttuclied to his 
%*ttcnam elenner, tbe neighbors were sar]>rised, but his 
explanstlon whs sound, he stated that lie did not 
intend to vacanm dean the leases, but there had 
lieen hugs on the trees tor days, which were too 
slender and young to stand the weight of a ladder 
ugiilnHt the trunk and he did not have a spraying out- 
fit fhi he picked the bugs off the top ImncheH with 
tbe vacuum cleaner 

Origin of tba G«lnea.^The mystery of that dread- 
ful uncoloed unit of barter in singU^ known as the 
*gnltiea" which Is abstracted frUm tbe pocket In place 
of ilie pound very murii to the damage of the metric 
and all other systems emus to have been solved at 
last Now the pound is 20 stauings and the guinea is 
2\ ihllllngs ao that it ia cherished by hotels and lodging 
honsea because it is diviaible by seven This Is good as 
far aa it goes, but wby does a lAindon doctor charge a 
guinea a visit when a quarter less (when exchange Is 
normal) would do aa welll 

Beghmlag of Disaster on Mt Evofost, — Mount 
Krerest baa rialmed her flnrt. victim. Dr A M KeUH^ 
a world-reoowiied explorer, dying of lieart failure on 
June 5th. Tbe expedition can hardly pxiiect to escai>e 
with this one fatality Colonel Bury states tliat the 
vagetation and colored hutterfliea arc wonderful The 
party received the full benefit of the inoDJSxm A 
couple of mlDutea of the huge deluge was suflldeDt to 
penetrate any waterproof coverings. The mules which 
were depended upon tor transport home collapsed mis- 
erably and boraca had to be substituted 

Have Tea CUoatre^wbUr-— If you hate the subway 
you aiay not know you are ill but you probably are— 
of dauatrophobla which Is a psychological disease in 
Tolvlng a toar of closed places. Of course the luilmray 
la only one of tbe placfa where this disease **dlscov 
ered" by nerve spedallata is manifested, tbe theator 
and the church are also predisposing raiiaes. Other 
unnatural fears which am sometimes good grist to the 
atoresald specialists are the fear of high places, fear 
of open spaces, fear of aacleanliness and fear of bar 
Ing forgotten something. Boinctlmoa a person has all 
these and atlU survlvea to a ripe old age without tbe 
attantat or the asylum, ao such fears through disagrees 
bla environments are not very serious as they seldom 
unhinge the mind 

Stoam P raa anm Caakara in Ecuador,— A correspond- 
ent writes ut that the Jivaru Indiana have a steam 
**praasuie cooker** all their own A nearthenwore jug 
or pot small at the bottom, bellying out at the middle 
to about 15 Indma, and then Into a narrow heck, ends 
In a lipped mouth. A grid or false bottom of m>Ut 
bamboo la huUt about three inches from tbe bottom 
of tbe pot, tbe space between Is filled with water . the 
food— meats or vegetabtoa or both— Is then placed on 
thla grid and the top of the pot ia covered with aeveral 
large, palm laavaa, Gdaa-erossed and tied down with 
Tinea. Hie pot la then placed upon tbe fire and tbe 
food la thoMiitody ooiltod in a vev abort time This 
^igfkMr* method has prcAmbly been used by the Jivaru 
Indiana for ctotoHea. and our correqNmdant says that 
hahah eatoymi many a moakay and parrot coeflEsd fay 
tftia SMthod. ' 


IndoBtiial ElIldflacT 

Degammlag of Baaria.— In a recent issue of the 
Indkm 7'eetMs Jounwi the invention of a new process 
for degnmmlng ramie fiber is reported Tbe proceu is 
past the experimental stage, as 1J)00 pounds of ramie 
can be treated at one operatl<in, producing from all 
qualltleii of grSH a strong, durable and tlutroughty de- 
gummed fiber, wlitcfa has been sutlsfactnrlly dyed and 
spun. Ramie is reputed to be tbe atrongest of all 
textile fibers and esi^ally suited for all punoises de- 
manding endurance of hard work, snrii as sail canvas, 
fishing lines snd nets, boot laces, and shikari doth. 
Tbe ramie idant grows wild In roiMt parts of India 

Oil-Bearing Nnta^The royal palm tree, espedmlly 
the varieties bearing corosi» and ooliune nutn, gniws 
extensively In tlie coastal region of (luutemala, and al- 
tliongh as yet little iDdustiiul use bus l>een made of 
these oil-bearing nuts, the> might bectaiie tlie source of 
an Important vegetable oil ImluBtry. mit only becaUHC 
of the great quantity of nuts In the country, but also 
because of the fact that the oil contents of the Guut 
cmulan kernels ia untlerstood to lie 05 per cent, in cf»ro> 
imrison with 42 tier cent, tor African nuts The >leld 
of kernels per ton of nuts in Guatemala Is alioat 18 
per cent 

The Graiddte Industry.^ — ^In the island of Ceylon 
graphile is flmnd In greater abundance than In any 
similar slxed urea ta Uie world Ttio soil and nadcs of 
Ceylon are alinost everywhere Impregnated with graph 
Ite, so tiuit It may ho seen cohering the snsfuce In the 
drains afttr u rain Tim supply In {intctlcolly Inex 
huuHtllde Ihe peculiarity of O>lon gniphlte IH Its re- 
markable purity Another sourre of graphite la C*1ioaeti, 
the graphite found there being dasMlfietl as scaly, 
fibrous, fcdluted and earthy, the first two i lumlflcatlona 
containing over 90 per e'en! carbon In China, graphite 
Is found In sev<*rul loculltUw. 

Labor-Saving Machines for Philippine Hemp. — 

Many heinp-atrlppltig inuihlnes of a simple tM>e are In 
operation on tbe hemp plautatlons of Mindanao, and 
two S-horsepower oil engines comie(*twl with Nets of 
four strl|iping mnehtnea each hn\e recently been in- 
Htulled In that region Tho mac hines pull the hemp over 
a knife tn much the Haiiie manner that it Is cleaned by 
liond They are conquiratlxely Inexpeiudte and are 
operated bj one mun With tho aid of one c»f these ina- 
ridnes one worker can atrip a picul (about 140 pounds) 
of fiber In a day, which would be a large amount of 
work tor one week If done by hand 

More Heat from Locomotive Ashes— Owing to the 
large amount of unburnt ooul lu locomotive ashes and 
smoke-liox dnders, they have cf>mi>arntlvoly good calo- 
rific value and, If collc< ted, can be burnt In stationary 
hollers for the generation of electricity, according to 
T9ut Technical Herlar For the ileuring of ashes out 
of the smoke-box, a vacuum immp 1 h most useful , and 
for the clearing away of the ash and clinker which 
have bceu dumped in the ash pit, a bucket conveyor la 
uaed This conveyor, In the case of a German Inatalla- 
tlon. Is driven by an electric motor, wbm tho coo 
serration of fuel Is being practiced on an oxtenolve 
scale 

Frcndi Steel Companies fat Combine— Through tho 
office of our commercial attache at Paris It la learned 
tbat throe of the largest steel corporations In France 
have recently comldncd The principal company of the 
new (vimblno Is the Soclete Anonyme des Forges et 
Adoriea du Nord et de TKat, the capital of wblrii lo 
to be Increased from 40,000,(100 francs to 86,000^000 
francs, and to absorli the holdings of two other com- 
IHUiles It la stated that the new company will control 
an ore domain with equipmimt for an annual production 
<if 4,000000 tuna, and also six large French coal com 
panics and important coal deiMwlts in Kngland, as well 
as coke, cement, and huildlug material companleo, 
rollliig mills, foundries and casting plants. 

New Director of Bureau of Foreign and Domestic 
Commereo^— Juliua Klein, who wros appointed by the 
Preeident as IMmtor of the Bureau of i>orelgn and 
Domestic Conuueroe to fill the position made vacant 
some time ago by the resignation of R. S UacElwee, 
has assumed his dutim. Dr Klein first came to the 
bureau in September, 1017, as chief of the laitin-Amer 
Iran Division. He remained in that capacity until 
May, 1010, when be was made commercial attaclie to 
the Department at Buenos Aires, ArgenUna He re- 
signed /rum his position tn October, 1020 Dr Klein 
has specialised In Lat In-American economics, trade, uml 
politics, and since his reslgnatlnn as commerclHl attache 
he baa held the chair of assistant prafesaor of lAtin- 
Amerlcan history and economlra at Harvard Unlvernlty 
He cornea from thla position to the Bureau. 
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Pulling the Mississipprs Teeth 

What It Being Done by Way of Making (W Longeat River Navigable 


O Ull Father of Wntem, the peaceful, placid, tartn 
aU9 MIkhInmIj)])!, wlikh runa uiiiuck and hurstH tiM 
tNionda i»nly once In n (Itttftt huv. In unique uh n < lumnel 
of Inland hiirter und Cfiiiimenv ItN HliliHdnK |M>(entlul 
Itleif and pnaqieetM were Iona nefdeoted dnrlna the pei^ 
lod when rail tnilth uitH In Its *teenM I* nr thlH reawm 
und that reiiMin, Imviiump of dlulntereHt of tluMe who 
wiHild he lienohteil immt by ItM development or becuum 
(kiutfresM was always tiMi buio with otlusr alTalrs to 
Urtlier ninth about the onmked, ni> navlauhlc river, tlie 
Mlm(Mppl for Hcttres of years pursued her cnPhun- 
cHtctwran eourNO, unhuruwuHl und niiKuna KIver pack- 
ets and frelahtorM. sihiwh and Immlsiatu, dories and dei> 
diets piled their dlffltuU and liaxurdous wojs between 
HL IjouIh und N4*w Orleans. ^ ear after year, the station- 
ary volume of trufllL and umlrnnKliiK t)iw of iHait liort* 
wltnew to our luck of appreciation of one of the l}est 
Inland waterwa>H with whldi uny counto ever was 
lileoiwd PurtU liNitUm In the Inlernathuml war chuugiHl 
tlie f«Mnis of tite kIuhs through which we had missed 
seeing tlte ptmHlUlUttes of tlie MlsslsHljipl lUver Tlut 
lIlHslsslpiil at last eiinie Into lier own und u iH^hitcHl de- 
vdopnient was Instltnteil Much has been done tow'iml 
liKtering shliqdng faellltles and shliqilng eondlthms 
linwpeets are that much more will Ik* done In the future 
The Father of Wuters Unul- 
ly will (Kt^upy tlie pnaiilnent 
position In our Interstute 
freight exdmnge wlildi Its 
tmtorul ud^antHges JUHtlfy 
In Jaiiuiir>, 1918, the III- 
reetor-Uenerul of the Kail 
roads a|)poliit(Ml u eoininlttee 
to Stutly tlte possihllltles of 
nllllslng our Inland, tanul 
and tvmstwlse waterways 
for tninsisjrturioii jiurptwies 
Mix months later, an upprte 
priatlon of upiiroxliiiiiielv 
$9,009,000 was u u t Isiristsl 
by Uncle 8uin f<ir the (*on 
Htruclhm of u fwleral fleet 
of barges to o|»ertite on the 
lower Mlfwlaslppl Twenty 
stei»l, flat-deck IturgcH t»f llie 
U 8. lOugineers, cuimlilu of 
carrying 4fl0 tons of freight 
apiece, as well as c Ight 
barges ranging in tonnage 
capacity from 400 to 1000 
tons, were Immediately char 
tered for frelgliting service 
Wniultaneously, plans were 
de\lsed und work begun on 
tba construction of u fleet of 
new, AUxUlary barges. Thesi* 
activities liavo eonUnued 
even ofter the cesHutlon of 
warfare with the result thut 
right now the Federal burgo 
line which uiiorutes out of 
Ht Louis has In serrlee six 
old type tow UailH, one m*w 
self ly|» pnipeller low Isait shiillar biwts ure under 
eonstructlon), 40 two-ttiousaml ton steel Imrges, and 4 
Mimller steel liarges which range In slxe from flOO to 
1000 Ions 

With the roinarknhie Improvement In tlio shipping fa- 
Hlltk‘s along tlie h»wer Mlsslssliqil, the liii|N)rtiin<« of 
inuliitiilning the channel navigable and free of all oh- 
stnidlonH liHN l)w*n Intensified This brings Into the 
limelight the nmel snug iMSits, the most extrunrdlnary 
viwstlM whldi Ihide Ham supports — eltlier In or outshle 
of his Nii^y Tlie MIsslsHlppl curves out and carries 
HWiiy linue Tragmenls of the bunks thut fringe her 
iTfHiketl roiirw Ihitold miles of these consist of farm 
tliuberlunds iiisl forests. Asa result, she often dislodges 
and steals great Hirl)is of luiid cuntulnlng large trees. 
'Jliese liuiHMllimqitH she wlil|w away luily Ui luive them 
sink ami stttle, ullUiiateh, In the sand and mud of the 
vqien dianiid-' tlare to eflect evil and ruin unless dls- 
ntverfMl and eliminated by I nde Hum*s water sleuths. 
Tim gtmeral U na * wiug* may signify anything from a 
small tree of half a ton fir stt to an eutanglemetkt of 
large felloWN weighing inuiiy tons. \\ luiteter rhelr slxe 
tiny iiiuijit eome out If tlie> ure In the thunnel 
Away back In tlie days of Mark Twain, Guveminent 
snug boutH wen* ofieratefl on tin* Mlsslsslitpl, altlKiugh 


By George BL 

the obstroriloim were not r e ro o r ed us' sdentlllcally and 
ettlctently In thui era as they ure In the present Blverw 
men nnd uuvlgatloD ex|ierts soy that this service wilt 
have to be continued as long as the river esclsU and 
In utilised for trunsiiortatlon purposes. The Qovertk- 
meiit tmw nialntulns three large snag boats tm the 
Mississippi, two on the lower river which police the beat 
tbut extends from Ht IaiuIm to New Orleans, and one 
on the uttp««r river, north of Ht loinls. One other 
large snog iKstt Is oiwrated on the Ohio Iltver while 
Hiiiuller vesselM patrol such tributaries us the Arkansas 
and Missouri 

Fur the last 83 years the^ Government has annually 
uiipropriatefl $190,1X10 for snag work on the lowrer Mls- 
slNsf|}pi Twfi snug bfiuts, tlsi “Honctlo O Wright" and 
the "Jfihn N M<<kiinh" are Siieclally designed ami 
equliipcd for this uervlce The iienk of their activities 
ooiijf^ during tlie summer ntonths from July on, when 
tlie river is low und the quest for simga Is most fruitful 
ly rewiirtlcd The usual plan Is to maintain one of 
Ihc'M* bfHitH at the soutliern extremity of the MI8 «]mm1pi)I 
ami the oilier In llii northern districts adjacent to St 
IaiuIs, uh Ixiwh. TIiIm inettna that tlie UmU cun igieed 
to hicalltles when* snugs ure reported us dangemus In 
their reH]ief*tlve xones wltliout needless overlapping 


iruvel In one trip of 1100 mUes lust soinmer, tlie "Hor 
utlo O Wright siglited, polled and destroyed over 000 
glgantlf soupt, the average weight being more than 40 
tons wMle the hauvlest totipeil 175 tons. The next 
trip over Its beat, this poIUie Isint destroyed only 700 
Mingj^ Illver cnmllthiiw, the water level, the seRson of 
year und vurinus otlier factors influence the prevalence 
iiml n|qH*Hraiife of snugs, m that it Is inipoeslble to plan 
a deflnlta und luvmnite campaign and to estimate the 
work and tlte uuinher of snags which will be spotted 
und lifted In a certain season. 

The ninximum speed of the snag boats, each of which 
Is about 190 feet long and 96 feet wide and carrlee a 
crew of 45 men, la approxl^tely 8H miles nn hour In 
still Water Ordinarily, m snugs point down-stream 
uud often ure buried unywliere from 10 to 40 feet deep 
In tha mud, the tendency for trees which are carried 
nwuy In tlie slaire-undem^ng activities of the turbu- 
lent w Iters bring to riidtr themselves and to settle in 
the sand In an ereett upMouidlng position. Tha snags 
are sO securely anchored tlkit they rip tmles In the bot- 
toms of vessels which coUfoe with them. WateHoggsd, 
Hoeborad snaipi effect the greatest damage, river pilots 
have had to contend with them ever since navigation 
between New Orleans and St Louis wgs begun The 


position of the mag in the water U tndleated tag the T- 
shaped break which it mneae in the MUfoce at the 
river A snag submarged even as desp as 80 or 40 fast 
causes a boll in the overhead surface water which is omk 
lly recogniuMe by the lookouts on the snog boats. The 
I ederal snag boats are of the doubte-bewed, catamaran 
type with s steel butting beam 16 feet long and 10 feet 
wide connecting the bows. When a snag is sighted, the 
boat Is maneuvered close to the point wtaere the 
shaped break appears on the watew surface so thst the 
crew can lower a huge sweep chain operated tag meann 
of 4 engfne-drlven capstans, each of which can exert 
a pull of 85 tons. The chain Anally will engage the 
snag and raise Its free end out of tba water Wlndlosn 
chains are then need to haul the snag on to tbe beam, 
u special engine bring used to run an enormous drum 
which releases or wIimIs up a huge sansom chain tho^ 
cun resist u strain of 75 tons. The IndlvJdtMl links 
in this chain weigh 27JI pounds and are made out 
of round Iron 2^^ Inches In diameter 

In cuse dlfllculty Is experienced In loosening tbe snag, 
tlio bout rmirts to butting tactics. It backs away 
from tlie ohetructlon uliout 60 feet and then un^ full 
steam slides at the snag and snuuheu Into it with Itif 
steel butting beam and 800 tons of total weight This 
method of attack U repeated 
until the snag gives way 
The shock of tbe concussion 
Is HO violent that frequently 
nit tlie members of the crew 
are siirawted headlong on 
the deck and the flredoom 
under the boilom are 
ktiocked open When tim 
snug is freed sufficiently, 
the windlass chuliw are useil 
to haul It up over tbe beam 
wliere It Is plaivKl In such a 
fashion that engine-driven 
suws may be usetl to cut 
the tree or obstrnctlon up 
Into sections about 20 to 25 
feet long. These logs ure 
then cast overboard and gen- 
emlly nre salvaged and sold 
by squatters who live along 
the river banks or by latrUes 
In gasoline launches who fid 
low tbe snog boats and make 
a basfness of gathering the 
drift logs and hauling them 
to sawmills and selllug them 
Sumetlines, these Joggers of 
the river realise $100 or 
$150 from a slngte day's 
work In salvagliig stray logs 
which emanate from tbe ac- 
tivities of tbe aoveminent 
snsg boats. Bnags which 
will not float after bring dis- 
membered are hauled on the 
snag boats to deei’ sectlona 
of the river end there 
dumiied overboard Tlwy sink In tbe sand and hence- 
forward do no more damage. 

Coiudderable danger ta aseodatod with the raising 
and destroying of the river snags, but deetdte the 
hasards, men like to work on tbe Oovammeot boata 
as there is a certain romanoe fumodattO wlcli this plo- 
neering work which appeals to tbe adventirona natures 
ol the rivemien. During the last score of yearn, fimr 
men have been killed and AO Injnred on the snag boats 
os a result of dipping or breaking of rimlna or tbe 
KUdden ooUapse of snugs when they were pulled from 
tbrir mod beds. In tbe ease of wrecks wbicfa bnve 
sunk to tbe bottom and are dangeroqs to troAc, exper- 
ienced dlvere ore employed to salvage the valuable 
machinery and then the Jwmvy drag diato Is used to 
wn as b them Into small timlwr, Homstiipas acridents 
ensue here. 

These Uttuntal craft of Unrin ars also snsployed 
In raising wrecks wMrii are sUU aerviosablsi. A note- 
worthy ooomupltahroeiit of ttaUi dsncrlptioo was tbp lift- 
ing of the wrecked pockst Meamsc HlmoadSi" sunk 
dorlog tbe aril War and mJssd to the surfece a half 
century Htar The maddnsry in this boat rios stiH te 
excrilcDt eondltton de^idto Its leitf sojourn in the water 
iCanmaei os |lk$e m 



The heavy chain is used to haul the heavy snags over the reOsr, Koch link of this diain wrigha 
27 5 pewida and k of 8M*kch round Iron 
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Th« SUB iNTopcT coBtmtBlnK iini|«cUlcv powd«r and firing 
mechanUm 


"jiiir as. last 

TIf rwipBlt PriTfir-Hi Powder Gnn 
WU% Bu No BceoU, Coo. 
coeeioo wrPlMh 

O OOA0IOMALLT a uarfol InveatloQ 
make* ita aptMarance which li ao en- 
tirety novel tn Ita operutUm and iwaotical 
appllcatloiia that It la dilBcult to find a 
property deacrlptive name, In thla cIom 
la the rabject of the preaent llUMtratlona 
and atory It la a gnn, for it derives Ita 
eKtraordinavy iwwer from the oouibontlon 
of gas powder, bat unlike the gon, It flnda 
Its Immediate and largest field of uaeful- 
nesa in Ute eonatmctl^e arta. It takea its 
natM from Mr Hubert Temple, an englnem: 
who received the decoration of **Order of 
the BrlUah Binplre" f(»r hla Inventlona 
and aarvlce In the World War 
For the roaaim that thla device la under 
ciMUrideratlon by the Naval and Military 
Antborltlea, Ita conatmetlua and the prin- 
Idee on which It operatea cannot be dla- 
oeed at the present time, altboogh we 
hope to give a fuller deacrlptlon at a later 
date. We have aoen and handled the gnn In- Its dls- 
aaeemblcd cnndtrion, and It la anfflcient to state, Just 
now, that It Involvea an entirely new princltile Ih bill 
laatlca or, rather, ue ahould an) that It cunalMiK 
bf a novel and very IngenlooH application of old and 
well nndenrtood prlndplea. For tlie preaeiit we publish 
tlie accomiianying photographs showing the too) and 
some of the work done by It In a demonstration by 
r>r Miller noese Hutchison, In thla dty 
The Temple Driver la a omall portable tool of about 
the otae and half the weight of a pneumatic riveter 
The driver, or gun (fur such It la), la shoan held 
In a peraon*B hand. It Is about an Inch and n half In 
illumeter and ten Inchea In length In the demonstra- 
lion we witn oaac d. It shot a projedlle of case-hardened 
maihlMNifeel Into a piece of boiler plate llve-etghtha 
of on Inch In thickness. This was one of a large num- 
ber of ballets which hud ulreaily been shot Into the 
same plate, and the powder charge and the various 
internal elements of the gun had been so adjusted, 
that all the bullets came to rest with their center of 
length lying In the center of tlie idate and equal por- 
tions prt)JectUig on either side. The after lialf of the 
bullet Is threaded ao as to enable a nut or a threaded 
e)elio]t, suitable fdr attaching a lifting Ikiok, to be 


screwed Imsiia after tito bnllet has penetrated 
The novelty of the gnn ffmsists of course In its ahort 
length and small weight In proportion to iho power do- 
viloped ami also in the fact tlmt tliere Is no recoil, no 



PmJeciUe In font of twist drill cot a spiral path 
tluongh steel plate 
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escape of gases, no report, and do flash. 
Tlie nteuuH by which these last three re- 
sults arc obtHlue<l cannot st present be 
dlscluwMl and it must sutHce to soy that 
they are Klniple, practlial nml baaed upon 
the luwM of the expunMlon of gases hihI of 
Inertia In firing the gun In the caae of 
tlift test referred to and herein lllniitrated, 
the niuucle Is placed agalimt the plute at 
the iMiiiit to he iNTforated, and a pressure 
upf>ii the liundle of the sleL\e In which the 
gun Hlidea serves to detonate the powder 
chorgH. 

A big til Id of UM fulMMM for this machine 
Uc« In dc4p sen aiul suUagc Work Thus, 
the Will kuiiwn deeii sea di\er, (Villey, 
shot 11 one-half tmh steel stud Into a flve- 
elglitliH Inch bolUr plate nt a depth of 
'16 fe<t l>elow the ISust IlUer, New \ork 
1 he phiie was then put under a tetalng 
niiiihinn In the lulwrutor) of the New 
\nrk Nnw \iml h> Nu\y ofllilaU wIhi 
wished to deteniiine the prewnin* require*! 
to forct* the bolt out. and It was found 
that a priMHuro In excess of seven tons 
applied at the isilnted end of the stud wus necessary 
Another slgntflnint test was made by the Merritt 
t'liapmaii Derrick and DrcHding (\anpan> s dl\er wins 
nndiT water, attaihnl a lifting plate ti» a liea\) dredge 
bucket by shouting four studs through the lifting plute 
and the bucket On holKflng, the bui kH was lifted by 
these Mtncls. Then, In nrdi r to subject them to u lieavler 
strain, the bucket was allowed to fall a certain dis- 
tance, when its moMnnCnt was arrested suildeni) by 
checking the lifting gear The attnehment liehl fust 
The application of this contrl\HncH In the arts and 
lmlUHirl«‘f4 may lie various, but ob\louMl) It will have 
imiiiedlato use for the lifting of sunken shlfm ami 
for the placing ctf patclic^s o\er iierfitratlons In the bulla 
of disabled vessels. The patch plate would lie drilled 
with the nuniluT of hnlc*s divitred. and the Inner face 
of the holes would be countersunk to allow spaeo for 
the metal of tho plate tlmt Is to lie iwrforated to (low 
imek In the direction from which the stud or bullet 
imters, for there la uii extrusion of metal on both sldca 
of the plato around the stucL When the patch plate 
has been adjusted In place, the diver fires a stud through 
curb Imle lu the puUh, tlierch) riveting, or cUnchlng It 
In place It Is evident that tho lifting iiowor will be 
limited only to llie DUiiiln*r of studs eiiiplojed 
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Molybdenum Steel in the Motor Car 

Reducing Weight in Hi^*Power Cart by the Um of New Sled Alloys 





B TIOAHI^Y EiKMiklna. It mny be anid tliat the elfort to a potnt where the HtrcMe, at time*, imivt uiMM- 

of the dpclKn**r of the intMleni motor car la directed rlly apf^roaoh the llmlta of elaatle atrencth* The rted 

maluly to tun oljJiM.tctf an linreose of the power and a employed nroat bare the combined qnaUtiea of biitt- 

fUKTeaae of the uclffbt, for It U certain that In aplte neoa, tonahncoa, reaUiaicy, and ability to wlthaCand 

Ilf all that haa been aald abunt the amooth ridlDg of sodden and areat reveraala Of atreaa and a continued 

heavy cam, no oim wlnhra to carry uuneccMtary dead Hooceaalou of ahocka of the heaTieat character The 
wclRht aronnd with him, and creryone wiahea to hare merit of molybdanam for antomoblle construction lies 

II reserve of power*in band upon which he can call tn in the fact that It meets dU these heavy demands 

eraernencteH Imreane In power has been gained by with sueb rellabUlty and staying power ttiat it It 

careful design, in which Improvement has been car- laieslble to reduce the sectional weight of the parts to 

ried into the smaUest details, and also, aiul more par> a potnt wbich no mauufac*tttrsr would care to approo^^b 

ticularly, by a groat Increase In the speed of revolu with any other known steeL This will be understood 

tlon On the other band, de< n^asc In the weight of a when we state that, whereas li would have to be a 

car has been se<*ure<1 by a great refinement In the parts, very good carbon steel that a manufacturer would 

following npon a careful analysis of the stresses to care to submit to a nnit stress of 70/)00 pounds to the 

ubicb each momlter of the car is subjected, and also, wiuare Inch, tlie new carbon-molybdenum-nldml steal 

and more parth'ulurl), by the usd of tlie wonderful can carry a unit stress of 150,000 ponnds with safety 

alloy steels which developments In tlK metallurgy of Uoreover, the molybdetmm stoel would be the tougher 

steel have placed at the dispoeal of the automobile of the two Naturally, there are varlattona from tile 

builder above^uoted figure, for in parts of the car that are 

What nieUllurgy has dime fur the auromoblle In subjected to great fatigue, such as the connecting 
recent years would 
make an Interesting 
story In Itself Fma 
tlie ordinary commer 
Hal steels of which the 
early motor cars were 
built we have pro- 
gressed through the spo 
Hal carlKin stoeJs and 
tbn various alloys, up 
til rough the vanadium 
steelH to the latest and 
most remarkable of 
them all, molylKlenum 
steel — 11 material of 
ctinstnictlon ahlih vias 
(iractlcally unknown In 
this country prior to the 
a nr, and only now Is 
coming Into Its own 
The use of mohlslc 
niim httH-l In motors in 
tills country is to Im« 
iredited chlcfi> to Mr 
O llnnild WniM, \^ho 
for alsmt twenty yiant 
was assuf lateil with the 
Kurd fuctorles, and 
more than anyone else 
Has respoiiNlble for that 
remarkable combination 
of light weight, power 
and durability which 
is to be fooml In the 
Ford car To him also 
Is to be credited the 
special maclituary and 
eiinlpment and the 
quantity • produi^tlon 
methods, whhb brought 
the output of the Ford 
factories up to a total 
of over cars a day 
The commercial Intro- 
duction of niolylHlenum , , 

Rtecl In tbp ViiitHl Section tkiMgli «M Uoek of ejUrton of tho now nwlyW — S * 

Htatvs wuM hronght , 

about by the demand for use In the Uberty motor, of the unit stress dropi to 385,000 pouhds to tbt 

a steel of su|icr-excelleuce , and, In response, Mr Wills aquar# Inch On the other hand, la the gram U to 
tiimnl his attention to the new alloy, molybdenum possible to use a unit tensile stress ru nn i n g as high 
steel, which he used successfully for the crank shafts. •• 885^)00 pounda. 
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Soetlon tkiMik «m bloel: of ejUadon of tho mw ■olrt8oMii*olool ■otor car 


The service secured from these crank shafts and from 
other parts of the motor for which molybdcnnm steel 
Has used Has cralneutly satisfactory — so much so that 
Afr Wills diH hied to devote hlroscif to the development 
of sn aiitfimobllc. of light weight and high power 
111 which this material should be used for all tboso 
parts of tho maihliie that are subjected to great stressi 
To this end he built the uch plant and town of Marys- 
ville which formed tin subject of onr article In tbs 
Issue of the KiisNTirif Amksh an of Mandi, 12, 1023 

Advantsffca of Melybdemim Steel 
There Is prohaldy no mechanism In the world today 
that Is subjected to such hard usage aa the workliv 
imrto of an automolille Not only are the streraes 
dynamic, hut they are mibjM't to reversal , and becaura 
of the insistent demand that the weight shall be kept 
down. It to uecoosary to reduce the else of the parts 


The advantages of nsliig a small perceotags, teosi 
0 per cent to slightly orra one per cent, of molybde- 
num In steel, are stated hy Mr Wills u follows 
First, In forge practice, the molybdenou haa bo tra- 
dency to segregate, and rather tends to praveot segrt- 
gatlon of the other Ingmdlcbto of the toolten steel; 
second, the range of ten^iecatnm tor heat tmatarat 
is greatly Increased, aad lastead of hHng eoafined 
within ten to twenty degtera Fabienhelt, as to usual la 
present cummerdal alloy steefs, tha ranga to Increased 
to about 200 degrees. To pgt It another way, mojyrbdg- 
uum prevents dotriaMOtat structural and ciMBdoat 
changes from taking placa ahtil the temperature rises 
several hundred dcfrees shoes tha poUit of raea to eeana^ 
Oonaafoently, riaborata futBscotosulating equtpabrat 
to ellaUnated aad loases fii granttfaetuia and in sirti' 
Me are reduced to a nliilq»utop MoreovSr |he uSe od 
molybdenum ma hea it pos ri hl e to draw at a bumIi 


lilgbor tempera^nra thsii ettoM hi UM 1 b btbor 
Another gnat advaiktave to the naritont uiariitnlBg 
rfaaractsrtotlca of the whtoh «My ht io 

finished slse without Mtoring ahy dtotorttoa^ As to 
Ito physical properttoa, the Mnstia strength find tho 
elastic limit are graatiy toerrased;' and a autolttum 
elongation Is obtained. The steel has B Ugh ccfSet- 
ance to Impact Shock and to attehiatliis ettssies, whM 
It will withstand without aysialltoatlra Anotiler ad- 
vantage is that due to the exoritont action of dbs Steri 
under case-hardening processes, it to poiailile to seesra 
a material with a tough canter and a hard wrarlnt sur- 
face, snrii aa to required la srars, canu. camahsfls, 
roller brarlngs, valve pIna aite other autogioms karts. 
In case hardening, Hr Wills finds that motybrtiteuni 
ascures a deeper penetnittoa with a tioavy carbon eon- 
tent at the surface 

Bednetisn to Wskght 

It will be understood that to deslgnlag tha weridag 
parts of a car npon the basis of a unit stress of fresi 

UMMm to over 8toM>00 
poimda to the ^eqttsro 
Inch, It has become 
slide to make a vicy 
conaldarabto reduction 
of welUiit in proportion 
to the horeapowee da- 
velopad, and although 
tha Wills typa of motor 
car has developed a 
brake borospowar of 65 
to 70, the weight of the 
car runs from 8,000 to 
8,200 pounds, according 
to tha aqnlpment In 
tha load test the car 
flevekqied from 05 to 70 
borsapower at 2,700 rev- 
olutloiis |ier minute. 

Ite Buna* 

The engtoe, whldi to 
of the S-cyltnder V- 
typo, embodies features 
both of automobile and 
airplane engine prae- 
tloo ;nie cylinders are 
set at a OO-degrra angle 
with overhead valves 
and comabafto, and 
gear drive, the carbu- 
retor betof carried 
above and b et ween the 
cytlttdersL The stndse 
to 4 Incbaa, and tha 
bore 8H indma, glvlug 
a total dtoptooamnt of 
265 cubic Inches, or 8,5 
coble iDdwB per honm- 
power based on a msxlp 
mom OQtput of 70 hone- 
power This to a »- 
markable sbowtug, be- 
ing CEXoeedbd only by 
certain of tha racing 
il Mtor car can c( whM the noct 

DOtabla oaea to the 
Bcgatta, with 8.5 cuUc Inches pra horaipoim, Oora- 
pared with coamardal care, ws find that one of the 
boat known of tha high power cars has 54 coble tnefara 
per borsepowar, anotjtor 5 c«hto lodNS. In the roed 
to reached the Ugh hgureuf 5 pabto hwheg par haran- 
power, 

rtc varnc an c c a ^ tn tha erVadar haaA Tha la- 
taka nina an mada att chnaia nnlrbdMthai, aad tha 
ashaaat aatna aad aalya ataaia T, an ballt aa at 
rartoaa pitalairltK a trlaar to aHmtwwag -afgrf at 
iiagth. dn'ttfnrtrttioa aad eoatcacaoih tad aMv- 
iBc ddfcd maithd aaaiity Tha atan, T, la at « Mr 
caat altMl aad a^ Oh iOaT vhldt attain a matauHi 

paniaik rta <hea at ▼tin lOfm* A mm* 
aftfaiiLtba^9liadar liar par o<at ettaaata MhI. aad 
la Kkaht^atthontnAaaklMntatnwMikitth- 
tadttttrtddmhiaAMrtraMrtnwaatdA Ttta 
ciifaBc^ at tdacWdhatlna. cai|t fit hiM« ad 

ritofte o o n n a ctiu f sndB frofd mdpi MjiMrilam'iMip 



upon the 
tbe crlticnl 


:m^m 

«nd wMs m nU 

uML 

lOUpInultng MMm 

P«vtMl« nttatlon biu boon pdd to 
Qw of hoIm in tU numlnn 

psrb fl)f tbe cec^ prime eonridemdon at 
jm ti m eii e n d to eecarinff tbU renOt 
verf iaiebfoua work ben been doiub 
TfelM^ ibr tnetniiee, tbe eniMbnft. Am 
we an lnev» tbe eune are eo dletributed 
rireuaiteeiittaUy mam tbe abaft that tbe 
latteir It etbiocted to tAterndttent atreeacn 
aaaacb earn eomee Into operattcm. At the 
lower e p etd e , tbta baa a Tllnratory eflM 
upon tbe ritaft, with the remit that a 
ringing note or httminiiig eoaiid U gl^ 
eet hr the metel, whleb dlaappeera ouljr 
wtam the revoletlpiw have reached a 
poM at wldoh the applloatloiM of etreae 
to the oamehaft occur at each high tre- 
qococir that tbegr have tbe effect of a om- 
thraooe toreue. When tbla point le 
reacbeg the ohlectkinable bnin dleappeara. 

to ewtnter a ct tbla, it wai detenrined to 
applf ft coatlDftooa toaklnff force 
cattabaft, which eboold contlmie nntil 
■peed waa reeriied at wblefa tbe hom of the ihafta 
dlM^peara. Acoordlngl7i the rear end of tbe camehaft 
wea eatftoded and provided with a fixed cone, H, a 
riMIttg oone^ J, and an annular doohla cone, I, deelg^ 
to engage Hand J Normallr, the facee of tbe three 
cooee ere malntatned in contact tgr the action of a 
ooUed apringi K, muaated upon tbe ehaft and aecored 
tbereta It ahoold be explained that tbe rlag or doable 
eener 1, la eo kejred to tbe caring ae to allow of 
loftgttndiiial movcneDt 

In operation, tbe preemro tbe eprtng, K. kerpe tbe 
conee and tbe ring In each fricttonal contact ae to 
produce a braking effect upon the camehaft But ee 
the epeed Inereaaea, tbe centrifugal effect forcee tbe 
Iribricatlng oil to work Its way oat from tbe qiace, X, 
and between the facee of the conee and tbe ring, 1, 
untn the ring la nmnlng on a film of oil and the fric- 
thmal retardation of the ehaft la eUmlneted The coU 
epring Ig adjaeted ao that thla rrieaee will take place 
ae eoon ae the critical epeed hae lieen peeeed Thie 
Ingenlotui device baa proved to be very efflclent 

Another part of the machine from which noiee haa 
been saoceiefally eliminated la tbe geare Tbe gear 
wfaeele have tbelr own metallic note, and tbe probimn 
waa to And aome awani of damping out tbe vlbretlone 
which reealt from tbe en cce e ri ve contacte of the teeth. 
Tbla hae been done In the WUle motor car by form 
log tbe periphery of tbe 
geare in wbkh the teeth 
are cat, In three parte 
and reneeembUng them 
with ebeets of paper, H, 
or other nolae-deadenlDg 
fabriCi Interpoeed be- 
tween the parti. Tbe 
teeth are formed ot two 
riagA ftud L', L- 
riu^ in lection, whirii 
are placed bedc to back 
and held ta tbe peri- 
phery of tbe whetla by 
mean! oC a clamptftg 
riam g, and a eerlee of 
rivetp, N, the etrtpe oC 
paper fabric bring tn- 
aerted In the three 
placee indicated in c«tr 
drftwtng. 
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De t a ile d view ef after ead of camehaft, ahewing nrieenleadenlng devicce 


rcachea the point of blgbeet efficiency, the re- 
Action of the elr agnlnet the bladee becomes etronger 
than tbe tenrion of the spring F, and release Ukee 
place. This point of higher efficiency le ehown by lab- 
tirutory teste to be reucliod at u speed of 2700 re\ulu 
tlone per minute. At higher w)eeda tbe fen cauttes a 
ueeleae consamption of horsepower 
We direct attention aleo to tbe rinUh, which Is of 
the multiple dry-disk, centml spring typCi with rix 
drlTlng and tlx driven disks. In order to secure ai>- 
pUcmtlon of the clutch with a cushioning effect and a 
gradual take-bold, without shocks or jerking effMta on 
the car, use is made of a lining of aebeetoe cord, which 
la woven into the driving disk in the manner shown 
In our drawings. This lining cannot he Inimed and 
hae an unnaually long life 
The lubrication la iit the forcnl-feed type with s pres- 
sure regnlatlng device, the crank, cam, end caniahaftii 
being drilled nxlnlly to provide lubricating rhannela 
l^artlcular attention haii been paid to tbe crank idnii, 
uhere the oil puemiges ure drilled tHtigentlnlly to tbe 
axial bole, and the oil Ik forced by centrifugal action 
Into cup-shaped channel ways, formed at the iierl 
phery of the crnnk pin to amlKt In the free diHtrl 
btttioo of the oU Finally, it should lie noted that 
molybdenum steri has been used in tbe wheels, uhlefa 
are of tlie dink t>pe and derigned specially for this cur 
Here, aleo, there Is a gain In strength, with a marked 
Siring In welidit 


lOOerDriftllg 
other drifttls 
wUrit erg rilowii in our 
dnwliigg li the riutcli 
release to the fan. THe' 
fan Tsaebea it* higheet 
rife^at fteer^inipead 
of revblul^ ftbovt 
which ft afti^ m- 
Numet tbe h er w pcfwer 
M the eagtfti, with no 
ueM friftm. Hanee, 
ft cMcft yrisftgi ef ffie 
tiswe tmftuaed, tbo 
tan 4 Ift dvftwft hfte 
MtaM 'esMftet irnu 



LMuning mags About Cider 

W K never knew so many things about 
ai»tile filler us ue aro nutldeuly learn 
Ing In this new pr«>hliatlou age Older U 
an old fashioned farm Iteverage It was 
OpIfHlIy made-, In tbe old dajs. In water- 
power mills. The dder-mlll was u kH*al 
mill to uhtili farmers hauled rider apides 
—often calls nnd natural fruit— In dunip- 
ciirts. The elder barrel was a liogsbead 
with u great wooden bung, anmnd whldi a 
idece of burlap was often wn)|H>eil Karm- 
ers used to say that Busset elder— mean- 
ing elder fnmi llnsset Apples — was tlw 
best there wns. 

But what old tliiHHW knew alMiut Apple 
rider wus as nothing to tlie kind of knowl- 
etlge which tlie nation is now rapidly ac- 
quiring Tim consumer In large cities Is 
lenrnlng that apple juice Is a wonderful 
iMwerage, and demanding It, and overnight 
II iniinufariurlng Industry of large laropor 
linns has de\‘el(q)ed The seat of twen- 
lieth century rider-making Is not, si It 
WHS tueiitj live >eani ago, the country 
water iKiwer inlll It Is u city Industrial plant, to 
which apples for rider ore often shipped long dlstamtes. 

This cit) plant makos cider from time to time throari> 
the winter, drawing on stored apples and Hupplyinc 
dealers with a coiiNtant fresh supply In the old ttmo 
rider mill, rider was usually ouly made for a short 
perical In the fall Sweet cider In the country never has 
been obtainable for much more than ■ few weeks aftw 
apple harvest Ttien the chler has grown hard , It's on 
its way to vinegar So there is muih feverish espnl* 
menting with processes to keep rider iweet The value 
of BU(b processes. In this prohlbltiftn age when new her 
erago habits are lieing formed, Is obvious. 

A few years ago cider apples were always obUluable 
for a few cents a bnsheL Hut when, in early winter 
this year producers on whose hands apples had become 
accidentally froxen. turned thorn Into elder, the value 
of the liquid obtHlncd from n barrel of apples waa, In 
some Instauces, $7 

As only would bo expected, uattrrs connected with 
apple elder are 'gotting Into court" In British Oolum* 
Mu, mljoinlog tbe State of Wmdilngton and equally dry, 
a wwporatlve farmerM conwrn was accniMeil b> the pro- 
vJnolnl government of Bupplyiog a dealer with rider con- 
taining 10 per cout alcobol Producing cvldenco that as 
shipped the particular consignment contained about 2 
per cent, and suggesting that afterwanl somebody had 
imt "something" Into the elder, the gnwers called as 
HD expert witness tlH» mnnuger of n \lnegur furiory 

This exiMTt testlAsd 
that It was choiolcally 
linpoKHible for tlie cider 
to have developed tbs 
tilcobollc (^mtent slated, 
without tampering He 
KHld that tiKt sugar con- 
tent of Okanagan Val- 
lej apples, \urylng wrlth 
the season and tbe par- 
ticular variety of apple, 
ran from 7 to 14 per 
I'CDi Tlie alcoholic 
properties of rider, he 
explained, depended en- 
tirely on the sugar con- 
tent, tbe lieuvlest alco- 
holic pnqM»rtion possi- 
ble being no per cent of 
tlie sugar The maxi- 
mum development of al- 
cohol In pure elder of 
Okanagan apples was 
therefore 7 per cent, eo 
the growers were found 
Innocent 

Older Is a coming bev- 
erage Hand or powrer 
mills fi>r making It at 
home are being exteo 
Hively hoaght There Is 
n disposltton tn some 
quarters to discard tbe 
old fashioned name, el- 
der, and adopt another 
The name cider Is 
shrouded in a deftnlte, 
peculiar atmoapbere all 
iu own— on atmosphere 
which aome fastldtoua 
onet are not taken with. 


esftt iMsI steel 
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Succeeding in Architecture 

Opportunities Awaiting the Young Han in This Field, Espeeially in the Immediate Fntiite 

By Raymond Francis Yatn 


T IIF author apent oercral rery pleaMut lioum with 
Mr William rnnkor, Ktlltor of ibt* 4mrr(f*oa IrrA 
i^rrt, ill ffuUuTliiK inutortui for thiH artU le Mr 
t'rtNkor In an (uenroth iimii brluimliiK ovtr with on 
tbiiHlaMu aiitl loYc for the held be la wurkluft In In 
living the advlct* eontaluMl In the following linen, be 
ajHike iiH If he W4 h^ gluing oimnael to IiIh own won. 
und the writer henrtlly wUIiom that e\t*r> )oung imin 
who plana to atiidy art'hIbNtnre could Mi>end a few 
predoiia mlnuteN with him The wnriiiinwi, alneerity 
and IhmeNt truth of hU wtirda are liuqdrlng. 

Many |)«oph ore IndlmHl to l<Kik upon on architect 
a» a man with grent artlHllc ahillt> In fact an artlHt 
He should wear a Wliidmir tie, a VanPyke board and 
bin bolr muHt 1 h' long nnd not ton carofnll> comlied 
He Hboiild be very temperamentHl, work In a atudlo, not 
an ufflee, und nil llie prerogatlvea of tlie UreenwNli 
Village^ *artlHt Hhould be bln Ortaln men who atand 
high In tile orehiteotural Held licllere thin and prtmeh 
it Mr Orocker ban nn botUHt argument for thoNe wlio 
are ‘ nwponalhle for that type of man who n^gunlH tin* 
K>HtbotU'H of hla pmfotuilon of more Importaiict than 
ItM pmethiil aaiMHlM * He rightfully askH *‘Have we 
developed dcsigneni to a gn^ter exteiil than arehl 
tectaT* 

An anhlteit iri by no moana a mtn doHlgner of 
hulldingN Our rtdlege (‘ouraea In the imut have tended 
to make him such When the Ignited StateH entered 
the war, the anhlteetM aero not only amaae<] but cha 
grilled when they wert put iiinUr the dlreitloii of eiigl 
neent It waa the natural uotcome of the (‘ourae they 
fnIlowe<1 Many of them were 90 p(«r cent dcslgnera 
and 10 |ier cent engiueerN, when they abould have 
lieen 10 iwr (i*nt <leiiiguera and 90 per cent englueerfl 
A real architect niUMt not only Iw a dc- 
Hlgnc^ of bulldtngH but almi a practical 
engineer entirely eaimhle of carr>ing out 
and ovemeelng the o«matnirt1on of the 
bolldlngR he dealgna wlietlier tliey ho fac- 
tories, llbrarteM or hom««H Since the war 
the colleges of this c<iuntrv have at last 
come to realise this fait and rapid 
changea are being made In the cnrrUniluni 
of architecture These changi^H shoutil 
have been made years ago Imt U ti>ok tbi 
World War to bring nlMiiit thlH reHltratlmi 
The archltectH who took part In the 
war were really put win re they iNlougetl 
— under the dlnn'tlou of praetlral ongl 
iioenc Many of them wen* imt caxuible of 
overseeing any reol engineering work wltli 
any degree of sncccsH An anbitect 
should he a hnlldlng englmn^r cnimble of 
directing constnii tlnnal < ngincwrs and 
i>tber engineers who take piirt In the erceihm of 
buildings 

The held of nntiltiMtnn Is by no means over 
rmwded nor do4*tf It offer largi Incomes to other than 
the real leackTs In the field HtatlstlcH show that hut 
4 per ctmt of thi arthltects of this country |»alil an 
Income tax lost v«ar This Is an |uiuiidiig statement, 
but iieverthidess tnic ITolmbly the 4 per cent who did 
imy an bnxime tax paid It oii rather large incomes 
There does imt seem to lie any definite limit of salary" 
for tboMK who have stmggb'tl to the nmmr heights of 
llie profession Men like rnss Ollhert, who designed 
the Wool worth Hulldliig enjoy Incomes ubtaliioil by 
few men In this cmintry The fiekl reall> does reeog 
niae men with nblIU> ami offers trememloiis opportn 
nitles to tboH(> who sUii out from the crowd 
A great numlter of arihUt^oU go Into buHtness for 
tbcmselviN ^oint start In imitill towns, others start 
111 large tifwiiN In any event they moot be aitive in 
Hric llfi as a matt» r of pun* business The anhltect 
In the small town should lie nrilve socially awl tatm 
imrt In all 4l\k programs — he must work himself Into 
riw life of lUe community His first few years of 
biisliusN will hi* It bard struggle to establish himself 
If he iM fortunate^ enough, or has hnidness foresight 
enough to locate In a thriving iHinimunlty he will pro- 
gress rapidly ilnmlng oumniuiiltk*s ran Increase lii 
Hlse no fasUr than tlie nnhltint can dt>slgu buildings 
and oversee thilr ctinstnutlon If n young man, after 
Imping college is nnfortuuati onoiigh to pick a bad 
lisathm veal wnecewi will prolmbly never -smile upon 
him if be remains In husineM for himself 
Must of the colleges in this country have courses 
In architecture A full four year course Is required to 


produce a thoroughly tralueil man Men have heen 
known to struggle Along outside of college and train 
tbemselTos In tlie fnndamcmtala of this work College 
is, of course, neviT necessary to the man with the 
real burning desire to snrceed In any field 

After leaving college a young man cannot expect to 
derive a large IncomA from the practice of Us pro- 
f<*NHlon iiM un architect If ha locates with a company, 
a salary of $2,000 a year to start with would be con 
sldcretl gisid If he goes into boslneas for himself be 
may make $1,000 or he may make $5,000 This depends 
entirely upon his ability as a bnsinem man and npon 
the development of thi community In which he locates. 
Tlicsie who make $5,000 In their first year of hosinesa 
are Indeed fortunate 

There Is nothing uncertain obont the future of andil 
tectnral science It is one of tbnsp professkma that 
will survive as loug as civilisation lasts Iliilldlng is 
one of the prlmarv human ini npatlous llierc will be 
(Imngi^H In the anhltiHtiirHl field ik> dmiht. but they 
will not iifTec-t It greatly The grentest cliunge that 
the field has had for many yrars Is taking place at 
Ihc present tliu( This change la by no mitans harmful 
It Is Just the reverse It will tend to make a more 
useful and caiwble Indlvklual ont of the man who 
decides npon casting bts lot In this work 

To l»e a gcKMl archltei't a man must first he sure that 
this U the field In which bo should h«* working Aside 
fmm this he should have go<Nl sound hurimnw training 
be should he practical as well as artistic Me should 
lie u *giNNl iidxer *' To be this he must have a frletully 
disposition 

All arcliltiHt luiist lie able to handle and direct men 
This Is really one of the must ImiKirtant parts of his 


work and the anbitect of the fntiin* Is going to be 
twlled upon more and more to direct a large corps of 
engineers working under him The anbitect of the 
future will not lie a mere derigner of bulklings, he will 
lie the master builder He must be a roan of force, 
<«hurneter and kleas. He roujit take bis stand with 
other engineers The day of the artistic prude who 
lielleves that it Is hla lot to design gikled cages for the 
^ wealthy to live In, or tienutlful churches that will suit 
his artlstk temperament, Is gone 
An srchltetn worthy of the name like a man en 
gaged In any other profession, should have some par- 
ticular ainhUloB In life For instance the writer once 
knew a young architect who had on ambition to de- 
ste the most iK*rfert tenement house ever conceived 
l^as his Idra to perfetl the design of a house that 
would lie convenient light airy, smiltary and fireproof 
This was a very humanitarian Idea and If this young 
man ever Hucc<>edH he will have done a great oerrlce 
to the worki The author alio knew another young 
architect who believed that ho could render great 
service by setting about to develop stilt better bos- 
pltnlH than exist today He made a special study 
of the problem and It waa hla desire to gain recogni- 
tion In this iwrtlculor branch of architecture Tbore 
are a thousand imd one ambitions that 4ir ordiiteet 
could have and they would all tend to urge him on to a 
higher poaltlon in hla profberion. The young man 
wh4) enters soy engineering or technical field without 
nn ambition to do something opedal in that field will 
wander aimlessly on never realUlni anything of spe- 
cial note. It is the man with eamethlng to strive for 
who pokes his bead above the crowd and makes a name 
for himself 


The United fttates is three yeera briilnd la Ita build* 
ing program Muring the war only that building which 
was necessary was carried ont Today hundreds of 
thousands of people are without permancBt hofenee. It 
wlU take at least three years of energstlc buUdiag to 
cstoh up. The high priM of tralldlng msterlsls have 
not been reduced despite the fact that the war has 
been over for some time With tbs gradual retum ef 
normal prices, the building of homes in this country 
will go forward with great haste snd architects «^1 be 
kept busy for several years designing bones and apart- 
ment buildings. In New Tork City alone one hunidrsd 
thousand families are without apartments to live 

Tin RenukaUe Conduct of a Drop of 
Mercury 

T hat lower organlsme, such ss snoebaa, Infusoria, 
bacteria and others that are capable of independent 
movement, are attracted by certain chemical lubstances 
has liecn known a passably long time already For in 
Htance. fill « capillary tube with a weak solutlou of 
chlorate of potash or of peptone and put Into it a 
drop of mercury In which bacteria are moving, sft^ 
a few seconds these will be seen hastening to the mouth 
of the tube where they will all have aasembled The 
amoebae and the naked little masoes of Jelly (plasmo* 
dial of the myxomycetee (mucous fungi) creep In tbelr 
Iiocnllar way by atretchtng forth their arms or feelen 
toward tho stimulant This faculty of such orgmnlnns, 
of accepting the attraction of certain suhstiinceA, Is 
called chemotaxis, Ohemotactic susceptibility la evi- 
dently an advantage for these creatures as It leads them 
to good nourishment and keeps them near it, 

I ery recently un eminent physlologiat made the dis- 
covery that a drop of mercury can make 
ver> similar movements. The starting 
point of bis Investigation was afforded 
hy the experiment made by Paalwiv lu 
1858 The latter put a drop of mercury 
In a little flat vessel, over this drop be 
poured sulfaric add and then laid a 
small crystal of bichromate of potash In 
mediately beside the mercury The result 
was a periodical change in the ahape of 
the drop of monniry which alternately 
approaidiGd the cryrtal, while flattening 
Itsdf In front, and receded from It This 
occurrence was provoked hy the fact that 
the bichromate of potash, aided by the 
presence of the acH oxidised that |ior- 
tlon of the surface of the drop of mer 
cury turned toward It and thus dlmlu 
Ished the tenaion of the surface of that 
side of the dnip. As socin as the perox 
ide of mercury, which hod been prmlured, dissolved In 
the sulfuric add the surface of the mercury became 
metallic again and its teushm Increased lu the first 
Instence the mercury flowed toward the crystal, in the 
second it sprang badL 

The physiologist, explaining his s|ipIlcation of this 
experiment, states that throngh appropriate xnanlpula* 
tion he Imparted to a dre^ of mercury the faculty of 
real tooouiottun One of the most snceooafiil: forms of 
his experiment was this be put a drop of mercury In 
a suitable dlrii, uf glsHs, of which tta* bottom was per- 
fectly level, then he poured In a suineient quantity of 
diluted nitric arid and laid a little piece of Uduro* 
mate of potash at a distance of several centimeters from 
the droib of mercury onr the bcittom of the <Uah The 
yellow solution of the crysUl began to spread Itadf in 
a tifile and as soon as it readied the drop of mercury 
the latter with a curt tremor began to recede and then 
dokbed straight to the crystal which it reached in a 
few seconds In the Uvelloat manner it repeated this 
twitching movement If, in eoosequence, the erystst 
moved away in any dlroothm the drop pursued It, re- 
ceded snd appg n e# rit , again and again, with a move* 
roeut of minuted leap and glide, while stretching forth 
the long tentacles and quickly drawing than tmi^ 
again 

These remarkable phenomena may be oenalderad at 
adequata mqipqrt of the klew hdd by tbs botanist 
Bathdd. the phyridot, Qninke, and the pbyalokigtsh 
Verwom, tost the amoeboldal and rriated movements 
are tbs leault of changea in ths tsnrion of ^ surfacs 
of the living substanes ObvlmMiy, 'tibough, than aid 
Btui other cendltloM wMi cab Vary lAvgaly ths 


ARCHITECTURE m a pro/euion u generullp misiWerittfod by 
ibe iaiiy It leemf, m ise ore toU by Mr Yaia in the accom~ 
ponying oriicfe of hu lencj on tho opporiumtiu m vonoui bnet of 
emfeovor, i^l moil people bore come to lool^ upon the orchilecl os a 
man wilb great arlutte abilily. little engtneenng trauung, and etlll leu 
busmeu abiLty The archtecU in the popular mmd, u often loohed 
upon 01 a Bohemianf vith all that designation entails Fortumitolv, 
however, Mr Yates has uncoveral facts that prove the architect to be 
quite the anttihesu of the proverbial artut, the architect, as he reveoL 
him to us, u an engineer with a fine sense of art, a leader of men who 
can plan and direct big undertakings, and a busmeu man and man about 
town if he would be succeuful — ^T he Editor. 
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What Makes the Glow-Worm Glow? 


What Reoesit InYMdgatuHU Reveal in the Matter of the Luminous Organs of Various Insects and Sea Life 


Bj William Crowder 


T his aMm of pboHiboMociuw In Utfit-prododni 
^fttaudn iHis been n pbenemenon whlcb hni enitfeU 
tbf atteattoiA oC inveetigaton from n time far ante 
dttlfng tbe lUetoir of modem odence It was onlr 
reoenthTf bownver, tiiat tbf attempt to fatbmn tbe mr> 
terr watt tnet wltb anr apprvdnble degree of anccew. 

Contrary to the popalar opinion, tbe twcnllar prop- 
erOr oC eaittinf phocpboreeoent Ught Is by no meana a 
rare one ur coined to a narrow range of Individuals 
In t^a anlttoal kingdom, In groups ranging from the 
pMtoaoa to tha vertebrates, there are more than three 
btuidrod genera which contain one or more species that 
are known to be phosphorescent Hr far tbe great 
maiorltr are those forms which live in the sea. Of 
thaS^ perhaps tbe beat known are Norrilufu, a micro- 
soople animal which cauaea the pbospboreacent light In 
^ walm of a vessel, Jelly fishes, which produce 
flashes of ilidtt wbm cullldliMf with a boat or struck 
with an oar; marine worms and snail cruBtaceans. 


As may be suspected, from their higher development, 
the flahai which Inhabit the deep sea contain types 
which hare the luminous organs specialised In u man 
uer srejl-nlgb perfect In their arrangement The com 
plexity of these organs may be understood when it is 
stated that in some ludlvldasls they function somewhat 
after the fashion of an eyeball, that la, they can be 
rotated to direct tbe light or turned completely to 
shut tbe rays off In others there is sn apparatus 
similar* to an eyelid which acts as a curtatn by which 
tbe light can be shut off or turned on at will It Is 
significant that those fishes dlsUagulibed by these 
extraordinary organs spend their entire IItch at great 
dei>tbs far below the point penetrated by the light 
(ff day 

Of tbe land fornu perhaiw the most familiar phases 
of lumlntwcence arc to be found In the flrefiles and 
their larval young, the glow worms From the preced 
lug statement l{ Is evident that the '^glowworm" Is 
not a worm . neither Is Its cousin the “glow worm ' of 


Gurope, so often met with In prose and poetry The 
latter is mer^ tbe wingless female of a Lumpy rid 
beetle. In fact, all firefili's bel(»ng to the Tamp^lri^a 
a name delved from a (ireek word which means to 
shine" It may surprise* some to learn that this sub- 
family baa more than fifteen hundred siiKdes of fire- 
flies , and two hundred and thirty of these, distrllmted 
among forty two genera, arc from the United Htates 
alone 

To what purpose many light producing animals are 
endowed wltb this remarkable power la open to much 
conjecture Where an apparently valid reaaon can be 
ascribed In some instances the ume cannot be main 
tained In others Thus, for iimtsnce, In fireflies thla 
function was presumed to enable the soxes to Identify 
each other In the dsrknet<s of the night, at wblcfa time 
their activities are greahvir If this lie true, why. In 
the case of those specitHi where the ftmiRle is wingless 
does Uie male emit light? Her Inability to appr<isch 
him sorely would seem to Indicate that the flashing 
of his lantern avails him nothing 

Another Instauco of the purixiselesMueiiii of this {Miwer 
Is to bo found In those abyssal tyiies of cnMCaceaiis 
which are totally blind In this cfinnectlon, however it 
may he mentioned that tin so sightless erpHtunv are 
devoid of complex photogt tiU urgHiis , their phosphures 
cence Mng due to a luinluoiui secretion 

Again f^rUin deep-ta^n jirawns were r(H.‘eull> fonuil 
whose Inmlnous organs light wl only the gill ciivltU>K 
of the animal What function they perform for the 
•tieiieflt of the owners, ImattMl as they are, Imiiossiblc 
of shedding any external light defies speculation 

I'erhaps the most liiteiiHi ly lomlmniH unlmnl for Its 
slae Is the small luarino ostrucod c nistHceaii, Cppridcna 
hUpendor/L Bo powerful 1 h tlu* light fri>m thin trea 
lure that one |iart of tbe luminous gland In one billion 
hIx hnndreil tnlllion parts of water will give n visible 
glow to that medium If a omn iKissessed an organ 
which gave the same pro]iortloiiat« volume and In 


tensity of light os in Cppridena, he could lllumlnats 
the aroa of a falr-slicd city 
It has long bcH*u known that many fats, ethereal oils 
and alcH>hols eiiilt light when these subatances are 
slowly coffllilned wltb uxjgtm at certain tumiieratures. 
With this hint It was Inevitable that phosphorosceoce 
In organli materials itmid l>e produced artificially and 
In a way that would Itear a tlose analogy ti> the prln 
clple iuvul\etl In the orgaiiK of light producing animals. 
Therefore the *pyro experiment liecamc a cJasslc 
achievement in this dlnnUnn 
I'yrogallol, an organic eompouml of vegetable nature. 
Ih eomuiouly known through its nse as a developing 
reagent In photography If pyro or gallic add and 
li\drogin iientxlde lie inlxinl with the Julo» of any 
ordinary vegetable snth im a potato, turnip, etc, a 
fh‘<id(Hll> plHwphiireMt nt light wcurs Now us pjro Is 
noteworthy for Its pruiM»rty of combining with (kxygen. 
It Is ut once appHTvnt that wlint token lUacc here is a 
priHNWH of nxidiKOtlon It Is remll^kuhk^ uc^ ertbeless, 
that although man^ comiMinnilH can be oxidised by a 
liemxlde mixture, so fur iis known only p>ro and gallic 
H( Id will oxidize with the pnalm tlon of Ilglit 
The next hIi p in thc*He niosl interesting ex|ierliiients 
was taken wltb the photogenic orguim of the aulmabi 
UumselvcH Of all the light pnalnclng aiiliiiBis, per 
liiipK none has l(*ut ItHelf more lo Inquiry than one of 
our commoiieHt flreflleH, /'An/sr/N ptunuplvnnira 
OlHscotlou <»f this Insect slums that the ]ihotogenlO 
organ chhihIkIk of thin la>irK of light coloreil tratifi{>ar 
eiit tissue whlih twirlle a dei [N*r and opaque region 
The funillon of the former seems to bo for the trails- 
mlHslon of the light, and the bitter ts lioth a reflector 
and the fuel gHuralor For Intimately conni'ctod with 
this area Im u lutwork <>f air nerve terminals 

and the glnmls whldi He<nt( the glolnileH of luminous 
('ompountiH. These d^mpoutuls have lieen sc*|hi rated In 
the lalNiratory and hH\e lMH*n found to I'onsiat prlud 
{ContinmHl on pnfp 70) 


Correspondence 

Tbs sditors are fwt reipoMUfie for ftstsmstttt made 
m tha enhimp, Aaoaymoiit oomimi* 

fucoiioM camior ba oonaderad, but tbs oamsi of oor- 
mpondantt wiU be withhskl whan lo dsHiwd 


White YoDu of Eggi 


To the Bditur of tbe HcigNTiru AMimicag 
I hope you will pardon some further correspondence 
from mo concerning pigments, but a note entitled 
White Yolks of Eggs" In the May 14lh Issue of the 
HrniRTini Amebuar has attracted my attention It 
struck me as most peculiar that It was necessary for 
tbe Hcnarriric Ambezcan to quote the Uerman Uawettog 
In regard to work by Amrricun Investlgatora. Tbo 
work which was cited was published by me in a series 
of three papers In the Joumdt of biological Chemifirg, 
VoL 89. pp. 289-8t7. 1018, and also In the Proceedings 
of ike Aaffonal Aoadrmg of Sefesers, Vol (I, pp A82 
5^, 1010 The experimental work was performed at 
the University of Missouri wltb wblcfa 1 was formerly 


connected 

1 have noticed that scltmtiflc data sonietliiioH gather 
InaccuracitM lu restatement a good deal like the pro- 
verbial stone l^rmlt me to point out several such 
errors lu tbe article entlUcd "White Yolks of Bggs" 
whhdi was evidently a translatloa from the Oermoa 

The Unit error Is Imxmsoqnsntlal, but pertains to tbe 
referenco to myself and Prqfessor Kempi^r as poultry 
breeders. This may asu»Iy to Professor Kemisitcv, who 
Is Professor of Poultry Husbandry st tbe University of 
IHssooH 1 have no objection to tbe title for myself, 
but I fear that the bm actually Indtthtt profeaoloa 
would resent my being so considered AnoCber trivial 
error Is tbs reference to ^e cor lolies of fowls as 


> eonsH *- 1 vm mam tbe poultry fPlkB would not agree to 
[ this tsralDOlogy A third error U more serious for It 
I Ittvckvee s solentifie fact The natural yellow pigment 
I of ear folk Is set earottn, but xsntbophyll. the cayoU- 
Inobi Which 1« etosMy raloted to corottn and almost ol 
jFoyiMttoeiaMitiaitlui^aots. It so bapppua, how- 
wsc, that carrots eenmi very Utils xsnthophyU, so 
uu^ ihdssdr iSUt edrrott ois M to'^toying 
ihttirs b progttis^ho ctfseton tha oolor of ths 


egg yolk (see paper by me In JourHOl of Hiologieol 
CkemUtrp, Vol 4H, p »}l 10151 On the other baud, 
yellow corn Is very rich in xanthophyll with v<ry little 
carotin so that the fcciUiig of yellow corn greatly cn 
bances tbe oolor of egg yolks llotb rarotliiolds are 
present aiiparcntly In gretn feoilM so that the latter 
readily Intreases the color of egg yolk when fed to 
laytug fowls, 

A curious physiological fact lu connection with theM 
relations Is that tho natural >cUow cobirlng matter 
of milk and butter h ranttin uiid tbls carotin bears 
slmllnr relations to tbo feed uf tbe cow that the xautlio 
phyll of egg }olk does to the feed of the hen In this 
ease, however, carrots greatly lucrrase the color of 
butter, but yellow corn has no effect (see patters by 
me in Journal of JtioiogUal Chemistry, Vol 17, piL 
191-240 1914) 

Finally, the whole story of white yolk eggs Is not 
quite true after all As far as being free fn»m natural 
yellow idgmcnt derived fretm the few! is concerned they 
were white The yolks of cooked <*ggs wen* iKrre<*tly 
colorless, but tbe raw yolks wtiitalned a very slight 
amount of yellow coloring matter which ertold la* ex 
tractwl with suitable sohents, so In reality from a 
strictly sdentlflc point of view the yolks wore not 
obmiutety eolurless This tri<k' Is, T tear, hardly 
Httalnultle, for tlie hen apparently makes u little, id 
though very little to bo sure, of her own egg yolk color 
lug. Lsboy H Pai mue, Ph 1> 

University, Minnesota 

The Laaar Zod iac al Light 

To the Editor of the Kcikstifk Amksk an 

My attention has been cslled to an Item “Lunar 
SSudiacal Light,” In your Issue of June 11 summarising 
part of my reimrt to tbe tllrector of the aunira nod 
oodUcul light section of the British Astronomical Aa- 
oodatlon The following comment by Mr Uavlu Burns, 
director of that section of the B A A., is quoted “As 
tbo light of tbe full moon Is tmly ationt one-mllllontli 
tbe Intensity of oonllght It Is difficult to believe that 
the phenomenon deecrllied ran be due to tbe light of 
tbe moon.” k 

CbapUln Jmies, U SU4., was a specialist In sodiscal 
light oboerratloBB. Uls report of observationa made 
daring the V 8. Japan ExpefUtloo (1858-1805) forma 
VoL ni oi tbe Expedition Beport poMlshed In 1866, 
and ooatotntt 328 observationa charted and deeeribed. 


T1h» range of latitude extiMuled from 42* N to 63* S 
Nearly 'll) ptr c***nt uf the ciluiervatlonM wen* made 
within the IropbH He Is v« r> particular In tlescrlbltig 
what be chUh the muon »Nllacal light which he wit 
iii*SfHMl 111 the tnqiies He also wltuessetl what he 
IrnniHl a joint min uiid dumui zodiacal light In hlri 
rep<»rt of one of tliem olmfrvntlons he Kays **Thr 
nnioii quiirter<Hj today (March d, 18r»4 hit Si" N 
If>ng 139* 42* I* ) At half iiast 7 I was afSonished 
tu see the xod1a<*nl light fully displayed It was no 
doubt a joint sun and niiNin zodiacal light My 

mind wflH iierfecily HatUfled thol it was (h*arly a 
UNliunil light It dlfftml from the onllnary sodlaeal 
light 111 iinl lieliig brlghteMt ut lU lowest end but was 
nil tbe way down of a telrly nnlfonxi brlghtneiw It 
was quite diNtliirt llie iqqMr end wuh bvMt lu the 
moon s HniM*rlor light Thi night was very clnar " 
Naval ofllcerH rormlmrotod thlK ami Hlitillur ohsorva 
thins. Ah to my uliH(*r\ntlnn In zomheru Maryland on 
tin* evening of hebnniry 21, lOlfi, of which I retain 
n \lvld rtHHilUHtimi The uuKm was three days past 
opiKwlthm In right aHceiiKioii U h D m and deelluatiun 
5* 42' S The fact of the light was anmistukable The 
Hky was cluudlesH and the seeing remarkably good 
The moon wum the only mmnw of light Huffiident tu 
prcKtucv tbe effect lienee It Heeniz quite appmprlato to 
(ioucrllie If SH a lunar sodlacnl light 
Baltimore, Md \V K. OLAV^rmt. 

4 SobstituteB for Wood in Pkpermaldng 

To the Editor of the 8 <jentivk Amuiiiax 

lu eiiunectlon with my puper artide In your iiMue of 
June 11th, may 1 point out tliat In coiislderlng sal»- 
KtltutCri for rags wooil und Ntrnw, It is lmi>urtaut to 
lH*ar In mind that, while many plniiU, grasHcs, reiNls, 
et< , arc capable of lielng iitlllzetl in the manafneture 
of a Mntlsfarti»ry i>ai»ec pulp, freight charges from 
IMilnt of prodiutlon to mill must be lefM than (ho 
freight charges on pulpwfKMl, a suffUlent yearly growth 
must bo assuretl to operate a mill conUunouidy, and 
thi r^ntt of chemlralH used In producthm miizt not, for 
example, exceed that Involved In the pulping of straw 
while a zIfM qsa non Is that the yl^l uf ctllnlose 
fibers must amount to more than onemnarter of the 
total bulk of materiiil treated This at otiee rnUw out 
many of the hasty and IH-cciusidered anggcstlons and 
propoalttona that have been put forward 
New York. Thomas J Kschah 
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Reporting the Life Story of Rails 

How Railroads Employ the Rail-Section Machine for Determining the Wear and Tear <m Their IVadcs 

By Robert G. Skerrett 



T he Incur tona commuter, tbc occnalonMd trartder, 
and tlie ahipitcr ccucriilly irtrc protdouH little heed 
cuiomtinly to what mlcht Iw termed the minor aapecta 
of rallroadluR uitun which trAiiiiiM>rtatlonal aafeiy, cimi 
fttrt, and ct^onomy of operation depend The dlipoal 
tlon of the public lx to take much for ironted In the 
manaffcment of onr raat network of land linos, largely 
liefauM* their Kenirlty en route nnd the proper and 
prompt rarrlairc of their commiKlItlca are aaaured aa a 
rule But back of ihlN record of work widl done la a 
Htory of ceaMiKN vlcnance, and the object of this 
article la to dcacrlbo an InRcntoua appamtaa which 
mnkoM It poaidhle t(» detect wdar and tear In certain 
Ural Ulri'ctlonN related to the nialutoiuim*e of way 
and the efUcloiit upkeep of tbc rolliniE atock. 

rniiHlclpiiiiR tia maaaoa In niotlou nnd the apoed at 
whUdi trains of varloua M»rta move there la, indeed, 
ample warrant for wonderment that the ribbons of 
Mtcwl an i'aiMihle of aupportliiff and vuldlng the faat 
expresHea and the pciundliiK frelahtm and — 
uo lesH aMtonlahlna la the fact U»at tho j 
comparatively thin flanfces of the wblrl- 
lux wheels are Uie oolc medluma relied 
Ufton to hold the lotMiuotUcH and the cam _ 

uism the rallM Neither the track nor the A ^ 

wheels would answer for these exactlnir | 

tmrtsioMi (f iHitli were not kept fit for the I 

servlc^e eviiectcd of them. I 

Not only Is the aoRe or distance bo- 
tueen the track aUcred as a ru» head Is 
W(»ni nr deformed liy the Idnwa and fric- 
tion of tbi> piisslnff wheels, but these mcMlI 
flcatlcms may Umd to two thlnipi they 
may cause the rail to fracture or they 
may Induce tho derailment of a train — 
an accident Umt may rauRC from a delay- mtm of tb 

liiR mishap to an appalling diuster. wImM ha« m 

Again, If wntihfuluess Is not continually lanarralL B 
directed to the whcil flaugett these may 
lie so ground ihiwn as to make them likely c 


tread and the flanges uf ths rolllng-otock wbeela. 

After considerable study, Mr l>nel pnsluced hla pe^ 
fectrd apparatus live years ago, and the little ma- 
chine weighs complete but seven ponnda. Its Imb flexi- 
ble competitor at that time tlpiicd the acalea at 80 
pounds. The present Instrutnttot can be tucked away In 
tho bottom of a handbag and can be brought Into action 
in a few seconds. This Is of mudi imptwtance on a 
Imsy railway where the Interval between trains is not 
long and where many of tkam tra.ve1 at high qpeeda. 

On the main line of the Hew York Central Ballroad, 
between New York City and Buffalo, records are made 
by means of the rall-sectloa machine at approximately 
400 points. The object Is thus to get an index of 
traflU^ influence on the rails at these diaracterlatlcally 
troublesome positions aUmg tbs line The practice la to 
rtfglstcr graphically the condition of the several ralla 
or tracks at each of these places, and then to Inspect 
In the ordinary way the trackage lying a short distance 


HtOH BAIL 


LOW RAIL 


rhft rakioai of oapralk raik oa a ftanrt f * 4W» Taft>.|anid draiHag k a TtfcmS tiaw of tbs 
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huwrralL B i b owo whors tbs o ra i rid i ng ftstfaa of tbs wh—k t wi ow tbs awlal to flow sukwd 
wblk ak ttw osias tkas grtsdlBg sway tbstnod 

How the ndl-aectlan macUne rntofts Um atary af rafl wear 


to break when suddenly Huhje(*ted to lat 

eral pn»mure In taking a curve or when passing over a ^ beyond In both dlrecttona. The clooeneai of this examl- 
Kwltch or frog ]iolnt This Is fairly certain to bring nation la determined by what the raU-aectloa card 


alNiut n derailment And now let us see what It ta 
tiMt one of our great trunk lines emplosrs for the fre- 
quent examination of Its rails and the wheels of Its cars 
and locomotives 

The ran-WHthm machine, as such. Is not a novelty — 
the Uermaus having bt»en the first to devise an appara 
tus of tills aatnre, but the older Instruments have uni- 
formly been heavy and ctimhersome nnd so trouble- 
oouie to function that no one wanted to use them 
except when forced to do ao Further, they have been 
notably limited in their field of appUratton— in short, 
helpful only In reglHtering the condition of a rail 
head Appreciating these drawbacks. Hr B. F Duel, 
one of the track englncx'rs of tho New York Ocntral 
lines, set about some years hack evolving a modiflad 
inechaninu that would be much llgfatac than any exist- 
ing raU-aactlon machines and whh^ hesMeo, would 
answer Jnst a« readily for recording the state of tbs 


reveals. 

Because of the seasonal eimvenlence and the facility 
with which labor can then ho obtained. It Is customary 
to lay new ralla In Hie somaertlme Thau tiho efteets 
of trafllr upon these raHs are cbecfciHl op by the appa- 
ratus the next spring. By this procednro It Is feaslbla 
to gat a good Idea of thd^'waar and tggf of half a 
year^ service The real ifgiilficanca of the r a oo r da of 
the aall-eectlon machlna bOoooMw apparent whan the 
tonnage that has been amvad over the ralla during tba 
prevlona six months Is oompaied with that of the year 
befovo and the aute of the track at that time; Asanu- 
ing the tmlllc at both pertpda to ho the aamo, than 
the eugtneers of tba Malntoamufo of Way Degttrtmeut 
can toll. aocordSng to whetfilr tho new calls gr« Idmw- 
Ing more or tasa deto rm a tt » k fiat how %cin tbopg itotl 
iMabera are ■aattng tho md*a rewHtuamila, WUIt 
meb a system of survelllanee la eparatlbw conthiu- 


ally, and ralla are normally expected to atand up 
for a nnmbor of yeani, eadi sooceedtng record, la obmW- 
natlon with the tonnage cairtod for a given period, 
adtls another page to the Ufa history of the rail tm 
qneation It dlacUwea bow and when to take stepa to 
nentrallie or to offset the grinding and the presnve 
of car and locomotive wheels. 

On the New York Central BallRHUb main Uoe Che 
mazhnnm curves are of 7 degrees, adUle upon tritMtaiy 
coal Unea Oie curvee are frequently of from :10 to 33 
degrees, and there are places along these slnuons 
routes where the heads are of 14 degma. Indeed, 
there are long stretdiee of this railway ayatem where 
Che straight or tangent sections do not represent more 
than 40 per cent of the run. Therefore, It la essen- 
tial that the curves be looked after with the utmoet 
rare, for the rails at these points are snhJecCed to 
the greatest atressea and the most abuse Besides fnr- 
nlsblng dsta covering the cffOcts of dUterent servloes 
upon the rails j bringing ont the special 
physical conditions that most be met at 
particular points, detecting whether or 
not the rail la giving a maximum of use- 
fnlneaa, and settling disputes between 

D section boss es and inspeetora as to the 

fitness of a rail to remain In place, the 
raU-eectlnn machine determlnea to a 
nicety whether the rail can be re v ersed 
and used In the same division or If It 
would be wiser to iblft it to another 
track where the trallle demanda are leas 
trying. 

By the timely reversliigor transferring 
of rails, aa the eaee may be, the aran of 
trara of toft ^ Maintenance of Way Department are 

r tto I aUe to get the fnBwt tteaawe of imo out 

r Oift tov or of the ralla beftire they are scrapped 
lev ovtoMid This procedure makto for very sgtoiaa- 
ttal economies in the upkeep of tilt road- 
bed, and the aytoematte and latMUiMt 
employment of tho rall-seetiom maeUm# to 
thus lastrmnental In saving many tbouMUida of deltarg 
annualty Beftire deeeribtog the adaptation of the 
apparatus to the reOordtttg the fiangb and toe tread 
contours of wfaeMai, let us exptoln brledy the gekrtml 
get-up of the maoMhe., 

Bfoadlyi the tiwument to c om posed of a light SMkti 
main fiama canyliig a hollow aUdtog fraake whtolt 
moves horiaontaU^ on roltoc hearingA and t|la tikttag 
frasMi to rtwy w p pot to mb adJwtoMe 
eaa ha aef to travel eitiiar bortoomtoOr^ir ttotollllj. 
TUS ^^Crarne a pendt 
wtoto^at tog tofee extremittia ^ 
momitod adjasttUe pipa. Thme kiS 
to 

toXrlitf heto^ 

-_vS[A 
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Fraai German Mwltlaii Baxm to WcoiiaMa’* 
H o m e * 

N SAB Bbcmralde, OermtDj, tbt ImlUllitg ■hortagv 
Is biliif lost thton^ th* srset&An u( tmhiiie houses 
— bscstiM Of the msterlsl being need In tbelr 
ooDStraedoa The accompenjlnc photograph ahowa 
that Bbemralda workmen are oalng old munition 
bdlEeB in eonatrocCInff new homea, In place of bricks 
wMdk are Terjr coatljr snd dlflUcnlt to get The new 
homw are w uatru cted bj first erecting a framework, 
as Shown In our photograph, and then flUlng the frame* 
work Int er aticaa with old munition boxee. U appesrs, 
too, that tba mnnltton boJDM are filled with concrete so 
as to aske the fxmstmctloa highly substantial Tho 
nitaltkiii bcMiaa are so well made, with tbelr heavy 
wood and mortleed oorners, that tbs wooden “bricks 
mied with concrete make an Ideal wall 

What la tlM Aurara BoraaUa? 

AS early aa 1881 the Idea waa put forward by Odd 
stein that the son sends ont into space atroama 
of dectflcaUy ehargad partldes, which may give rise 
on the earth to electric and magnetic pbenonsena In 
1888 INralsen applied more or less the same theory 
dsfinltsly to the anrura borealia. Blrkeland, howerer, 
was the first to give a real basU to the theory that 
the sviora Is doe to dcctrlc disehargaa from the son 
Blrinlaml dlscorersd, in 1880, that s magnetic pde 
wlU OQoeantrate a beam of light rays at a single point. 
moA after the manner of a lent. The sogsestlon was 
Inmsedtete in hU mind that the earth, acting as a 
huge magnet, might In like manner concentrste cathode 
raym or timllar deetric radiations fnnn the ran, bring 
Ing them, of coarse, toward the northern and aonthern 
asagnatie petes. 

nvsleat oocifinnatloa for this theory was ■eenred by 
Blrfcalsnd in ISOI. In s large Tscamn tflsss Jar he 
wupendsA a amsU magnetic spbera and directed to- 
werfi it oidtnsiy cathode reya While the sphere re* 
maiaed nninagnettaed, the rays tonchad only oa«<half 
of tt^ over wbkh thay distrlboted themaalTea nnlfonaly 
anlte aa sslght ba axpeeted. Aa aooa as the sphere was 
msshstlasd the rays dtetrlbote^ themselras In hom- 
itite hdnAsi^ the potetp of which lay In rinr«haped 
SSoraalkwCttetwQpolae. The oomqiMmdwca twtweea 
th* Utamthated anas of tiie aphtra and the north and 
MOlh aarpikl bates of tbt earth was very dorai 
BbMaad*a fM Idaa waa that the aaroca was dot 
m rapoodary cathode reya oalgliuitiBg from Test arm 
teais e^daetsteepnehts Is the extrente iqitip«r ntihflw 


pbesi, whl^ In tora were forsaed by cathode rays from 
tilt son* Utter be smendsd this theory to the extent 
tbst he cesM to ngsrd the aurora aa Itself iintduced 
directly by the cathode rays from toe ran By 1013 
be waa committed to this alternative 
la the meantliae Carl Btfinncr lutemted himself In 
hta coUeagne'a work, and being a mathematician be 
began to wonder wbcUier It would not be poe«n>ie by 
pare mathematloal moans to obtain the dcLalls of 
Blrfceland*s experlmentH, and to dtaGover the essential 
cbaractorlsticB of the auroral phenomena The results 
of bla iDveatliationB were published gradually over s 
term of yeara. Broadly apeaUng, the problem was 
vlMuiiteed aa ona In the dynamics of movl^ parUdes— 
the doctrtcaily charged xsirticlM from the sun and It 
waa of coarse treated by considering the difTerential 
cqnatt<ms that define the motions of raUi particles 
The “lntegratlOB“ of theea eqsatlona, as the process 
of solving them la called, is a very long and compii 
Gated one. About aa doeeaa one can come to explaining 
to the layman why this should be so is to explain to 
him that In esdi eqnatloa there occur not one, but a 
number of unknowns (the dipendent and independent 
varlablcfl and the derivatives of the former) , that 
there exist b et wee n these definite relations, hut rola 
tUma of such a sort that the numerical ralocs of sume 
of them do not aid us at all In finding the values of 
the rest nnttl after we Imve sohgd the equal ton, uml 
do not aid ns In this solution either, while the eqna 
tlcms tbemaelvea have to be considered In groupa, and 
do not yield at all to direit algebraic attack. W hut has 
to be done la to find, by a lengthy p r ocesa of trial, 
algebraic expreaslona fur the relations that are known 
to exist between the nnknowna, and of auch character 
that they will satisfy tho conditions laid down by the 
several differential eqniitlona of the system under cun 
slderatloa These algeliralc expresalona torn ont in 
prarilcally every cane arising In practice to be Infinite 
aeries, and the computer has to dlacover the terms of 
these series one at a time, by laborions calculation of 



the coeflldeata, and to proceed ontll be baa aararc^ 
bimaelf that be has enough terms so that bis numerf 
cal reralta are a suflidrat approxlmatloo to the truth 
It is not an eggy or a pretty process, sad one who 
knows dUtenatlal equationa can anally credit 
noi'i atatemciit toot the work bad to be rabaldlncd by 
the Ntnatti IWI, and that 15,000 hours ot atomlattoa 



Apparatus employed by a railroad repair ahap 
for the purpose of cleaning ont boiler scale 


Mere usetl up on It — tin ciMirmtius tusk to bo rare 
Tho object would naturally lie tn determine those 
traJectorleH which could In* takim by eUnlrically iharged 
parilcles from the sun under the Influence of the 
suns aud the earths ningm_tle and gni\ Itatlonal fields, 
and whieh would bring t)ie imrtlcles following them 
Into actual contact ulth the earth Of <viurse such 
trajectories taken at random would display a large 
preiNiuderaniT of pmhnbiltty lii favor of missing the 
earth, and In fnet tlu lii\estlgntors fnnnd that the 
few trajcitorles they e<mUi get to bit the eortb did not 
throw sufhclinit light ninm the proldem, and that It 
would lie iim*KMary to work It iMiikwards, starting from 
the earth with palUa known to hare arrived at the 
earth, and trnctiig these lm<k to see how the corre- 
Hliomllng particles had left the snu and how they had 
lichaved on approaching the earth This method of 
ntluck upon the problem was a complete sni*eeMi, and 
11 complete matbemntienl ehameterliation was furmn 
{Continue oh patfc 7/) 

Using Sand, Compressed Air and Water to 
Clean Boilers 

A nE\ ICF has licen perfected and placeil In oiieratlon 
by the ISoutlieni Pacific Railroad In which water 
ui IJT} pounds jircsNun la mixed with etimpressed air 
tiiid sand, and the mixture directed against boilers ami 
lioller finis by n special gun the puriiuso being to clean 
the scale from the fiuoH and boiler By means of thta 
cfimbliiatlou the wale Is not oul) entirely and quickly 
removed, but as it is reinovod it is washed down with 
tho water and sand leading the flues and boUer per- 
fectly cleau Tliere is no dust or sand flouting arotmd 
In tho air, as is the (*Hse when suml Is uaed arlth oom- 
pretwed air alone By this new syatom other work- 
men can work within a few feet of the sand air and 
water gun without being inconvenienced In the teaot 
In the ^lew nIiowu iihtno t Indb-aten the hose that 
dclfrers water at iwunds* pressure to the gun, while 
li Indicates the hose that dollvera tho sand under air 
prossnro to tho gun, and r Indleatea the biuie that 
detlvera air alone to the gun The entire equipment 
Is mounted on a fonr-whecl truck, enabling the equip- 
ment to be readily taken from one job to another The 
sand U placed tn the metal dram, aud then comprosaed 
air la turned Into the drum, which serrea to deliver the 
aand Into the gun where It Is cangbt up by the atr 
proorare and the water pressure and directed agalnat 
the parts of the flues or boiler to be cleaned 



68 


SCIENTIFIO AMBafUCAN 




Our Floating Hospital 

Some Features of the United States Navy Hospital Ship **Relief’ Built Spedfically for Hbqntal POrpotM 



H ITHKRTO, naTal hiwpltal ahlpa have 
been more or 1 cm of the nature of a 
makeablft, thnt ia to anjr, they have cun 
alatrd of merchant ahlpa wbh h have liecn 
taken over by a Navy and changed as to 
thedr Interior nooommodattoua ao an to Ite 
anltabki for iKUtpltal purpoiani. This haa 
been tlie priiillno In onr Niuy and, In 
deed. In all llie nuvIcH of the world 

In tho “HelJof* we have n line 10,000- 
ton ahlp which from atem to aterii haa 
been defllgned apccincally aa a boapltal 
ahlp Our naval ciaiatmctora claim, and 
wlto very kikmI nmaon, that she la not 
only the latent, bat the moat perfectly 
equipped veaacl of her kind af1«»at Before draftlnir 
out her plana a very tborouah i^tudy waa made, not 
merriy of other boaplial ablp practlae, hut of the latent 
huapltni pracUae In the big abore eatabllahraenta both 
of the Navy and of tho varloiui muulelpallUea, Cun 
Hoquently, from the bfiapitnl atandiMdiit, the ^^RellfT' 
rupreanuta up-to-date prnrtlao In tho arranffement of 
her wnrda, operattns rtHinia and xeneral equipment 
Hhe waa built aa a fleet huapltal ahlp — that la to any--- 
abe will accompany our fb«ot iiiion Ita crulaea and will 
lK» alwaya at hand to receive, cure fur, and bring hark 
to henltli Much niendiera of the iierKonnel of the 
iiH tuny la* Injured or utlierwlae plami tein|M>nirily on 
tlic Hick IIhL 

The ' nelbf la 4d0 feet long betwoon periKmdleulara 
and 4K{ feet o^crnll Her beam U 01 feet, her molded 
dcqdh to fet*t 1 luobea, and her draft 20 feet On thia 
draft hIr* dlsidacis 10,000 tona, and her apeed la 10 
knotM On bHiklug at the photfignipha of the ahlp the 
(ye la at oiun* caught by the large perforated atrueturo 
below thi brldae Thin (mepMea the ojtcratlDg roum, 
and the dark iqiutH, number- 
ing about 100 in all are 
large, two-foot petrtholea, 
which c(»ver tho whole top 
and Hides of the atnu ture 
In the mom are two tahlea 
nud two HmnlUr ota rating 
HHimH, A H|MHlal Hystem of 
ahadi*a ia provided ao aa 
to euahb* the aurginina to 
g(»t exaitly the light which 
the> nHiiil re, l»oth na to 
quantity and dlrmtton It 
U needl«*MH to hu> thnt this 
rtKon oontaliia the very 
tab at (qwratlng i'qnlpment 
The ahlp can actximnue 
date flOO IMtlenta, and it la 
divided Into three distinct 
HoctlonR for the ofllcetM and 
Htnir, the crew and the ini 
tlenta. Thq eimtagtonii dia 
ease wards arc carefully 
Heparated from all the other 
wards being located aft cm 
the upper deck 
Among the siieciaittes on 


TIm pkamnty, piwrMM with mcfUl onbliicli in with tlw krtaai pnMtWn. 

tlw tUk iMurmi t Bctn* In Uha alvrlliftljur room 

Some features of the Naval HoapiUl aUp ^'RaUef 

the ship are the **mechauica] cow,'* a dcvlco for pro* 
dudng synthetic milk, which cannot be dlatlngulidMd 
from ordinary milk either in taste or quality This la 
produced In quantities for fbo uao of the patients. 
Also tho ahlp contains hydro-tberapeutle rooma, dental 
rooms and eye, ear and noso rooms, on suite, the ear 
rooms being made sound proof There is even a mortu- 
ary in which twelve bodies can be refrigerated. 

Carefully screened off from nil other compartments 
Is the X ray roum, most elaborattly fitted and lead 
lined throughout In a remote part of the ship la an 
animal lN*n for the pruductloo of acruma. 

livery posNlble thing baa been done on the •‘jRellef,” 
not merely to aHslMt the surgeons in doing rapid and 
effe<*tlve work hut to render the Innira of convalescence 
aH comfortable aa possible for the patients. I'artlca 
Ur attention has been paid to the lighting, which haa 
Iwen ao hooded aa to throw the light away from the 
patients* eyes A aptalal ayatem of quadruplo-llow 
ventilation has been Imilt In the ‘'Belief” 8be haa 
lieen auiiplted with aeveral elifvators running through 



the various decka It should be men 
tlimed that tho Sheathing of the walla 
in all the wards la praidlcalty airtight 
and covers not only the slilea, but the 
celllBg and the floor ThU, In conjunc- 
tion with the ventilation, Insures the ab 
Bolnte separation of the wards and at 
the same time a full supply of fresh air 
to each The staff is a large one, and for 
the flrat time In any Ship of the Navy 
women are to be found a^rd, since the 
Oiw of nursing staff Includes aeveral female 
nurses. The "Uettef is a large ship, but 
none too large for her duties, even In 
pence maneuvers. The personnel of u 
fleet, witli Its auxiliaries, runs to large flares. A aingle 
modern battleship hooses over 1000 offleera and men 

Use of Photocnpbs in Swiss Advsrtisliif 

S wish bualueas flrma display great talent In artistic 
advertising Wrappings are not only alwaya neat 
and app(mUug In auhjoct. form, and color, but the pics 
tares and photographs, wh(Hher accompanying sales 
or used aa display advorti semen ta, are particularly at 
tractive These in almost all cases portray some well 
known national event, or some artistic and historic 
piece of natural scenery The big chocolate manufac- 
turers and watchmakers of Berne are partlciilarly 
ad(*pt In appealing to the eye 
The Hwlas have learned more thoroughly than tba 
American manufacturer and sStler that no amount of 
expertly written description of anything, whether It be 
mnchluery, chocobite, a watch, or a mnslo box, can 
tell the story aa well ua a good photograph The 
principal rt*asou of this Is due, not ao much to a greater 
Inuigtniitlon and artistic temperament, as to a oon- 
sdouB feell^ that among 
so many dlffiermit Boropean 
languages a universal ap- 
peal has a greater and a 
more attentive aodlsnee 
For example, to an Amerl- 
can machinery company a 
vipuallutlon to the foreign 
buyer of Amerkan export 
machinery uroold eartalnly 
he of valoe In Imprewliig 
noD-teehnlcal men such as 
the average HhiNtiean board 
of dlreeton and 
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A VacntUB Chancr f«r the Auto- 
mobile 

C ON81I>KlUNO the expanee of apbol- 
otcrjr tn the arerafo aatomoblle, 
imd more partlrolarly the little conien 
and pita In wfaldi dnitt ncfunmlatca and 
neelata moat efforta to dielodge It, thero 
In a clearly defined field for the Tacumn 
cleaner dealgned for antomohtle nae 
Tlio accompanying tllnHtmtlou Mbowa 
u racunm deaner for untomolineap that 
hna recently lieen Introdnced The outfit 
t>ntialata of the dirt container, a cnniioc- 
tkm with the Intake manifold of the 
engine, a long flexible lioee and the non 
xle *nie noi^ U run over all parta to 
be denned and the dnet la autkod np 
and delivered to the dirt container The 
dirt container can be removed with a 
twiat of the wrlat and tiie oontenta 
emptied The dirt container tan be in 
Ktalled tinder tbe bond or under the daab» 
lioard, aa Shown In the llluatratlon. 

An Antomatic Fire Alarm for the 
Home 

T he ever-preoeiit danger of fire In 
the naoal frame bnlldliig or bouao 
can he rednoed to a large degree by pro- 
dding meant for detecting fire at Ita 
very Inception. Among the various fire- 
detectliic darieea that have been placetl 
on the market la tbe type shown In tbe 
accompanying lllnatratton, whlcli luia 
dffipltdty and dependability to reemn 
mend it 

Tbla new fire detector closea any cir- 
cuit tn which it may be connected when 
the air In the immediate vldnlty lisea 
above a certain predetermined point 
Thai the ontbroak of fire may be fig 



Inventions New and Interesting 

A Department Devoted to Pioneer Work (n die Arts 


naled by the ringing of a apeclal fire 
bell or the regular honae bella. Any 
number of detectura may be Inatalletl 
on one drcnlt In parallel, or on fepamto 
drenita connected with an annnndabtr 
so aa immediately to Indicate the exact 
location of the fire In this manner this 
device becomes available for the ever 
age home where a detector can lie 
placed In tbe cellar to guard against 
Area, or In the average factory, atorc, 
Hchod building and ao on, where a num- 
licr of units are roqnired 

ComUnation Tlmk for the Motor 
Gjrpoy 

T he attractions of motor vacstiona 
and ontdoor living lead many fnml 
Ilea to wander far from reatanranta and 
fuel stations nhtm adeqUHte snpiilles 
for man and vehicle can be easily trans- 
ported A new combination tank has 
bean designed to fit neatly upon tbe 
running board, without Interfersnce 
when entering tbe car In one model of 
natomobilo tbU tank Is stiindonl equip 
tuMit and a place has liecn made for it 
at the rear of the chasais. 

In the center of tbe handy carrier 
space It provided for provisions, togethei; 
with Ice to cool food and beverages for 


them and carry them up the Incline rslli 
to the bln at tbe center of the little 
machine Tbe beUa arc driven by a 
chain belt which engages with a 
sprocket on the bicycle wheel shaft It 
is reported that the anile picker does 
the work of six men picking np 40 
pounds of apples in 1^ mlnntea. 

PBramatic or Solid Tires for 
Motor Tmdw? 

R ecent annonneemenu of motor 
truck bulldem show that consider- 
ably more Interest obtains on the purt 
of truck users regarding the advantages 
to be secured by using pneumatic Urea 
on heavy vehicles than Is generally be 
Iteved The president of a promt ueut 
concern making solid tires shows in a 
recent letter that this form is superior 
for certain daaaes of work, especially 
where very heavy loads are to be car 
ried 

The practise of overloading motor 
trucks Is almoet universal and it Is very 
questionable whether sneh a deep-roote<t 
and general habit con evee be eradicated 
Most power wagons are designed to 
carry a reaaonabie overload and stand 
up under the abuse which the average 
motor truck receives. R«* ore solid tires. 








■ ■ ■ ' • 










ComUnatten gsooltiie, water and ell tank, os well aa food and drink comport- 
ment ond tool chest for the long-dlitonce automobile tour 


the days Journo^ Another compart 
mnit bolds tools Any one who has rid- 
den liesltle the driver and had to climb 
out every time a wreiu*h required 
from the box lioueath the seat will ap- 
preciate the tool compartment feature, 
aiiree other spaces carry a reserve sup- 
ply of gas, oil and water, each Ilqnld 
being fiulte independent of Its neighbors 
and drawn off tbrongfa key lock faucets 
IanJcs are attachod to both tool and 
*gmb" containers. 

Specdiiif Up th* Picklog of 
Apples 

F rom England comes the accoupa 
nylng photograph of a new labor 
saying device In the form of an auto- 
matic apple picker This machine con- 
sists of a numlier of psrallet chain belts 
wbldi carry nnmeruua Gross-arms set at 
regular Intervals sport, the croos-armi 
twlng provided with qirlngy fingers, ' 
Tbe front end of the automatic picker. 
Which U carried on a pair of Uqyria' 
wheelu. ia elooo to the ground and ter^ 
mlnatea In a number of spring fingers. 
Aa the machine la Wheeled ifong tbe 
ground beoeirfb appto tcoas. the apples . 
•re caught by the lower qiriag fingeysf 
%hne the beltoaouitod fingers, mwiog 
all the while, crane down and round tbe 
front In «iich a maimer ab to aeonp 


In other words, solid tires uro foolproof 
and for freight transportation, tlie slm- 
lUe, foolproof part Is only Just good 
enough Pneumatic tiros are far from 
foolproof They vlll not stand such 
abuse 

It seems a good \lew to hold that S4»lid 
tires flu a tetiUly different nee<l tlinu 
pncamatics and that tbe two will con 
tlnue to exist alongolde euih other, eat h 
In Its proper place In deriding on 
their Ure eciutpoient motor truck own 
ers are best advised tn render on uc 
count themselves of tbclr particular 
service requirements. If the motor 
truvk Is Intended for city hauling, t]ie> 
will undoubtedly obtain the liest resulta 
out of solid tires, generally speaking, 
wtiereos, for lou^lstance hauling, It 
Is largely a question of load I* or heavy 
loads again the solid tire la the logical 
equipment, whereas for light hHullng, 
and particularly tn the case of perlsha 
Ilia goods, the pneumatic tiro Is the bet 
ter Uiolee, provided always that the In- 
creased sp^ to be obtained out of pnen 
matlc tires can bo fully ntlUsed to com- 
pensate for the Increased cost of Ure 
up-keep 

B«ewt FM«Bt Dedatom 

tatorfereM#,— Herrin Is in appeal 
from a Patent Oflioe derision In an Inter- 



As this machine la wheeled akmg the 
gronnd it |Mcfcs up apples and detiven 
them to a hopper 


ferenci* proceeding awarding i»rlurlty to 
the senior party, Yardley The Inven- 
tion rriutes to Hjnthrouous booster ro- 
tary converters 

q*lie Hoard of Examiners readied the 
oonolUHton that \ardley wan tbe first to 
coucehe and the first to reduce to prac- 
tice this particular Invention Counsel 
for the aptiellnut contend that tbe mere 
fiiri that Yardley was the first to nm- 
rrivi and first to nxliice to practice to 
not snfildent gronnd u|Min which to base 
an award of priority to him 
The court herein bolds that the Board 
of Kxamlnuni were right In their con* 
tentbm, and the mere fact that one wraa 
the first to cnineelre and first to re- 
duce hi practice Is siilllrient ground on 
which tn Imiie an award of priority, 
ifeben f) lord/eg V» 8, C V 4 0/ 
D V 

Something New in Angie Shear* 
for the Smaii Shop 

A OJllCAdO manufacturer has Just In- 
troduced a new angle shear which. 
It Is claimed. Is diffenmt from any 
other (lU the market Ihi upiier shear 
blade nf this ninchtne Is actuated by a 
geared lever Ibc blade Is also reversi- 
ble and bus two tutting edges An tm- 
ptirtaiit feature of this sliear is tbe 
fnit thot tlie upper blade can Ite raised 
high eiiongli so tliat the angle to l>e cut 
can lie inserted from the front of the 
machine. A bold-down Is provided fur 
kt*iq>lug tlie angles in place while they 
are tiring tut Weighing only U2 
iHiiiDds it Is olnlmed that it Is less than 
one-third the weight of any other angle 
shear The machine will cut niigles 1H 
inches x "1% Inches x 3/lfi inch snd 
lighter 



rating Mgla Iron with a new type of 

Migl, ahear Nate bow tha anala ia 
aacarair bald in paaitian 
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WEARING QUA1^ITI£S 

A good tool, like a good friend, 
wears well. It is as good one day as 
another. It will serve just as effici* 
ently tomorrow as today. 

Williams’ Superior Drop- Forged 
Wrenches are such tools, for they 
are absolutely dependable. Staunch 
and true, when manufactured, they 
sfand up with sturdy strength 
against the hard strains of constant 
service. They wear well. 

45 standard patterns, in about 1000 
sizes. Ask your dealer. Wrench 
Book on request. 

ratOP-FORGINGS 

onen cheaf^than caatinA 
—always rar superior •- 

J. H. WILLIAMS A CO. 

“7A« lOrme* 

aiioeKi.rii svirAitO cviCAeM 

a w AwAit avoicMfi. aawuMk. 

St. CAtKwt m agi Omtsrft* 


tlM MliaMtiigPif Tittti I 

{Omitinited /rsis |w|w M) 

Tl« wood work at tbo boot tw sloo w^l i 
{moomd. Tho wotor docs not; oortoo^ 
injiuo tlie metKl or woodon ports of ««ink 
ship , It io the mod wbtcb olCocU tbo bolk 
(if tbo djuoaso. Wrecks which sm nut Im- 
hodM in tho mod and HOd Bonrlve ds- 
eoiatNsatlon for mahy jean. Daring tbo 
peffoda when snag w<^ on tho rlvtf la 
not pmwlngt the snag buata ocoaolonaUj 
aariat prlvote companloa In the raWng of 
river boats which have boon aank at aee- 
tkiaa of the rtvor adjacent to tbo open 
channel Bnch anltanca la fomMiod at 
actoal COOL 

Deapite tiui great Incraaae tn tabor 
ctMts riiiiicnws appropriatoa tbo aamo 
amonnt for tmag romovat from tho M&asle* 
stppi tmlHj Hff no joars ago* Tbo conse- 
quencetf arc llmt tlie two snag bOftts wlUch 
lire to potnil tbo rivor frqm Bt« 

Louis to New Orleans aro not ablo to 
vnirk a full aoaoon— ^b« enabling seasnn 
itJttiBlIy lusts from Jnly until Ifarcb. Luck 
of fonda Is Imltlng this osaentlal work just 
ut a tlmo when tlie Mlsilaslpiil lilver Is be- 
lug nsod nKtro than evor befom It is now 
highly ne<t>tQiHry to keep the chaunel dear 
tind mivlgiihle and to do every tldng poo- 
Mihle to pnniKite the iDcreoaed ntilliaUon 
Ilf tblH woniWfol Inland waterway It 
wottld M>vui Unit OoDgreM might allot a 
few tlaniRiiiHl dollars more a year to this 
meritortnufl ruusp 

Just lo mIhiw that the money ased In the 
]uuit lias b«ea eCTectively exiwnded, It intty 
he Htcfl that daring u normal seosunf the 
two Ooverninent snag boate on the low(>r 
llisalHMliiiii wlU poll and destroy between 
dOO and -400 snags, tbo average weight of 
theos obstuiles bring between 30 and 40 
toiM. In iiddltloB, th^ will break up any- 
where fnmi 10 to 20 drift beano which — If 
ueglrct(>d — aro inimical to navigation. The 
crews of the two boats In ailditton wilt 
cat briween 200 and 10.000 trees which 
fringe the hanks and are liable to he an- 
dennlned and washed away by the river 
and ultlmatriy converted into dangerous 
snags. The conquest against snags In the 
open clmtuiri Is well tn hand, at this tlmev 
and with suiUrient funds to continue the 
work It win l>e iiossllile to keep the nam- 
her of acldents due to snags down to a 
iiilalmmii However, to neglect tbo work 
at fhls Mtuge of the game due to lack of 
funds Is a costly. senselMB and annOM- 
sary error The American public desires 
that Oiogress reduce expenses along sane 
and seoHlhle lines. Tt does not wish our 
Icgisliitors to rob Peter to pay Paul in tlie 
style evidenced by the 1021 lack of ado- 
qoute appro)»rlatkm for the complete and 
eglcleiit removal of snags from the Uls- 
Blarippl 

What Bfakna the <%iw-Worai 
Glow? 

ir(mtinue4 from pooe 35) 
pony of two subutanoea which are termed 
‘loclferine * and lariferasoL” 

It was formerly believed that lines 
pbuspborcscence took place on the oxldb 
■atlon of Otis tn ticoboUc lotattons of 
an alkali that the material wblrii was 
ooddlsod tn photogenic orgaoi woge fat 
droplets , but idnoe the separation of lad- 
ferltt aiul luriferase, nrithor of whtdi can 
be reduced by stieh fat solvents as etber. 
beusot. etc. It Is. of c ours e, now known 
that such U not the case. Of the two 
substances lldforln Is the noie stable. 
It win withstand long conttnoed hoOingi 
and wlU remain onlinpalred in Its Ufbt- 
producing qnallty for months. Farthar- 
more. after It U oslilhwd U is eonteefce d 
Into **oxyladferin.^ and this Utter proa- 
net can In tom be recoorertsd into tnelr 
forin. Lodfortn, however. wlH osMUe 
with light producthm oalrU the 
eace of lu^evmae. Ldetteass. on the 
other hand. Is very nsstabls aid dstsc 
rstsi rspld^ 

It wia. of eonrss. bs ohriooi thi^ the 
piessnce of okygea Is hBPissary ta erd 
that lumlnasDSiide In tha phetepehle 


gaa a M9piy of bodj hidft i rto 
ferass |p a eombtosA mm U 

ways pMOfttalgid a 
glow dot is 

absorbsd fobb Ifb afr a^ kbit M 
normally 

the moment otWiab ^ 

acceteratsd c< lariWfa A jUfr" 

iiig tiw comhoiMtMpf 
used up. and by a tfvmbh A*, 

air tobee fkwd the pl ieuit hft 
a flopioae mppiy of agjgH^, M 
orated dnder prss som , ^ 

Ezhkasttve tests Hrith tbs fHd^Ur 
and tbs ^metroscope hhowk that ^ 
light of PhotoHi. anjlht pHit ariUiM' 
lUamhuniit«i opfttala nd heqt raf» jM|U» 
light rays extHrifUU^IlUa^thai^^ 
the ultra vUM,. That te ^ sayi ft la 
what Is teimed a *^eold Bghir afvl that- 
tbs only light rays which aru amltCid hta 
thoes which are virible td the eye.^ Im 
this respect, as an UlamUatint 
the light of the firefly is trcmendsaaly 
gmstcr In efndency than any artlfleMd 
light yet constructed How great this 
effidency Is will be seen when the com- 
parative values of some of onr modem U- 
Iiunlnants are given In a tfimeometrle 
curve worked out some years age It was 
found that the cflldciwy of tbs cariKm 
glow Ump was 0 -18 per cent . the tumpiten 
lamp, lA per cent, whereas the firefly 
had an riflclmcy of OOJS per cent It is 
evident then that our most effidant artt« 
flctsl light la not more than 4 per esnt 
as eflicleat as that of the firefly, 

A niitarol qnestioa here orlsea as to 
whether the light of pbosphoreacent ani- 
mals can ever be artlflcUlly prodaced in 
a way to make It available for domsotle 
and tiidnstrtal use To dtsmisa with con 
tempt the possibility of syntheslalng ani- 
mal light would 111 become anyone who 
has seriously reviewed the achievements 
of the past century And confidently to 
aiitidpote that at no long distant date 
this will be accompUabsd, would be 
neither vain In tbs man of sdence nor 
presnmptuons la the layman. 

Beporting th« Ltf« Story at Bab 

{Continued from page M) 
and the latter can be owang In nnder 
the bead of a rail to grip It and to hold 
the mariitne firmly In place while moldag 
a record The present Instmment nses 
cards wbne the rider mscliUe traesd 
the lines on tin pUtes which were snbse- 
quently Inked and prInU made tbereftom. 
Bealdes bring heavy ontt otherwise ob- 
jectionable. the tin plates wers expeoslv* 
Finally, the Duel mechanism, with Its adp 
justshlo features, con be set to sUow for 
wear This Insures ths ""skiwf of rrila- 
Me ncofds at all times and greatly pren 
longs the serviceable life itf foe dovfoK 
In tbe reading of wbeeia, Whether car or 
loeomntlre. there Is an anxlUary attadh 
nient oeilfd a poucliiiig frame, a triugW' 
Isr strsfir carrying focet stael prints. 
This Is first fitted over foe tread and 
flange^ and a bamomr blow on egfo pimfo 
leaves an enduring mifo on the m of 
tbe awheel* ^ Next, sit alumItitlinL yoke or 

4aM.t,daai^ a«d a«n (to f«W-Metl«i «»■ 
eiitn* M wcm« to tott Iwm, Kfito ia« 
d<i«,, it I, aa 6Ur to,to|iMtoto 

il«Bi»> Tto wWto AHbUm Ito'Sair 
wA «!• tatwr ttoa toM. wto toil*, 
eotoliiir ran tofiMe 

mmWva M that — --'rHf f-trtitti llh 

to aMda tkMtoa to fOaMfttomwmp 

^Oa to* totoAt toaof «»a« a 






tk tht nttimr 
from'* TWi 
I whkh tdiMw- 
md tmd M4 
ft whMl tajr N 


tftft riunri 

thmWLVn ft l|«|Li]MriiiM 1« mot 
t9 4 tpr tliftfe 9«IW^ There the 
WM Aftv 4e thlfi are ihiot en ft pftcee* 
went Mht had ■ft r iea W y te the «moiiiit 
(ftf leelat thM hfte baeu renoreft Not 
tnEeemirty tMc daUw foe cna^xeftfttlon 
ftff dl it W e d and the rail aectlon Buchliie 
omm tdo pU/ to Mttle the qneftloa 
rerthor the Iftetraftmt U often reUod 
neoft to MtftUlOh bow moeb the wheel 
•tafttt be Mcbed down 

the wear On wbeOli la a mre index of 
the war whaeta ate aMmated and it la 
tea^wtant thoMfora that ttala wralc be 
dene eomefir In ft loeomotlve tor in 
Itftaee^ the wear eo ftiflienmt mhecU 
wte net tmlfenn it nnailatakaUe erl 
denoe ot tlMwopOt tnooiktlna nmwwbere 
and tMe edndltlrm mar be mh aa to 
hati^per awlOiirij the etteteut and eoonai 
Soul nertonaaiKh of tmt tractor HappUj 
« faU4eetloe marhine Ube that drrel 
ped br Ht Poet makes It practicable to 
detect any trvegnTaritiea li their Inal} 
leocy and to take the atepe needfnl to 
mnedy them TnamaiHh aa the locano 
tire la the prime moret and all of Ita 
powerful tractlTe effort la exerted through 
Ita whaala vpon the ralla It abonld be 
flain that when these wheela are not 
mounted aright they are eorrcapondlngly 
apt to be m we de s t r u ctive to tbe track 
It la to the adreutage of the rallroed and 
to the benefit ot the public that these 
harmful aecttona be efaedeed at tbe ^cit j 
start in order to avoid outlays an t acci j 
denta for which the people at Urge must I 
t av eoonar or Uter The rail section ma | 
blue Is proving a verv valuable agency 
In tbla dirsctloii 

Wluit Iff thff Awmm BmaUff^ 

(CoHtlniied from jMwe d7> 

Uted of the traJeetoHee that would 
hit the earth This wis checked up 
wrlth Bliftelaads obsstTsttona on the 
small vhsn and It Was found that toe 
matoematlcal results dmeked up exactly i 
with his physical ones, and both as I 
statsd shore with the nurors Itself Per* | 
heps toe most remarkable feature ofi 
these trsiectorlee Is the manner tn which 
they droulate about th# earth and de- 
scend upon the side opposito the sun t 
make the auroral apparition poselMo at 
nlditt OB the Bile of onr dobe toned 
awey from tbe sun that le responsible 
for the wbede thing The matbemattcal 
theory explains psrn^ a number of toe 
sufaaitiftcy featuna gf tba physical occur 
renfe of the aurora sudl as tbe occur 
rones In nonss and the formatloii of toe 
hacaotarlatle arcs and draperies In a 
weed what ws oaD tbe fturora bc^fealts 
Is pvecMy the light produced 1^ the 
eleetrle rays from toe sun under tbe re- 
rt stanoe of tbe earth s atanosiftwre 

Dr Stunner was not eontsnt to let hia 
Invugtigitton d too aurora rtop hare how 
ever Be took vp fbftHuUleage Impdod in 
tba Act that MttsActoiy photograpba of 
these dlaplaye had never hem isade' ahd 
so sOhnttttdy did ha dlspeso of this ohal 
lenge that ht has to addlttoQ to a large 
numbar of ordtoary photographs success- 
toffy 1lha#dl mottoa ptetures of the 
amwa. ¥ba Mft mtiOtf to stm or 
nioAm Pleta^ el AfilnMecC 
nuitter C(f etpdaom. Dr fftoonsrs mo- 
U4 b Mss of the aurora are unlana to 
that ewtopand to expo se d for tour sec- 
onds him It uMosft OP and gtraa ptoos 
to theiScto^ 

Dr ^mkm hap mtotootad, to toft 
He iff toni. m»m 3 > <■» ^ 

UI nMiilM awtfwf «r U» evu aad 

mmSR Mfe im m aaMmi to- 
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Starrett Service 
to Science 

No iPftffKr trIbitoe on be paid to thtqiidlCf 
of So tt Att Pndiloci Toob^-tio mott 
rearinwmy ttnAtni as to tliair ttpuMkm fee 
ffcc u r ft c| ■ than to iinpltod in dm marked pifif* 
ctcnce tor theae foe toole diat has been cm* 
hibiced by dm raaken of actondfic histtumeQts» 

U^wn die aaprirtvensm the almoet abeobce 
aocuncy of auch tiistnifimntff*-**ha(ve depended 
disooveclei of fanmanae Importanoe to ctoOtoiw 
tienu 

In die maldnff of dieic instruments, tn which 
perfecdon of dim e n si o n and edbiitment la so 
essential, dw dcoendaWe aocuracy of Soiietc 
Fmemon Took has for more than forty years 
been of htvaluaUe ffadstmee. 

SiandUCaidkgN 622 a 
THE U a flTARREIT COMPANY 

lUf JPMyfl Onmo IWkMlm 
— Hrnojotmwt^ltmkSmmUmmdki 

ATHOL, MAM. 





FiipHI 




€<§ 

■7| L-a 

|i -jA" 1'’ 'i 

aLtoiflkid 




' I 



i 

J I 


Nmr BiUldM,’ Tu* AM to 
Starntt Ua.t 

An tMMm to tta Stewtt Ita. «f 
■iMWiil.g li BalUi.n,.T.p. Ne 
54& fMAUMdte «te «mU1 IM 

ihem ta tb. tateft Stemtt (tato 
le. Me Sffi TUi toqp.^ eepeeuUy 
teeordaeadyl fer Beildei^ CeMtMton 
nd Atehitoeto* i. MH taace ta teniM 
sad to eradnated wtth H toeh seal# 
tornTm OM told with 

to w,wiwit .Mher . naitor w half « 


•>l!X4 


tdtooMidff wu idiffffAtiff Mitixh I ptoas 


TU. tajM «S 1 be fnotd fenrewfiilMit, 

sxFjs^ay^ssni-si 


For Thoee Deairtoig a Starrett 
Tmpa at a Bioderate Pnee 

tha naw ^'Tiakee Steal Tapes No 618 
will be found vsiy sitisfactory Thasa 
tapes also noted among the new Star 
rstt Tools listed to the Starrett Catalog 
Nd 2SB axe % toch wide to stool casern 
covered with Atholeatbor * All 
Yankee tapes are scpilpped with fold 
tog flush handles and tha handy Star 
rstt push button for assy openmg of 
bandle Thsaa pmrta aa wall as tnm 
mtoge axe handsomely nickel plated 
Yankee tapes are aspeeiaUy deidgncd 
to pvonds a very ssrviesabts tape at 
a modsrata pries These tapes are 
fhnridkedtolsai^of 85 50 TB or 100 
feet Onuhi^ to Ihet, teebes and 
tkMhsof antoch 



Other Starrett Steel Tapes 

stamn au«l Copm arc nispltol wHli or vHh- 
out flaoM In T«im ■Mi aaS la ImRths vary 
nr f om St IM to im M GtadsaUd hi Utt 
u 1 w bSm oa ono or hoth oldai fast and laolMa 
on on* iMo aad fott lOtho and ISStlu of a foot 
on tbo ^other BMtr o nn a oor o on com addo o 
both ■ d« ctf motr ■ aMan • ^ on« nldt aad 
fort and laohot oa Um oUmt f^ nebw aim 
Stha of aa laeh or ati»r aiarUaei o om 23C 
only and la olbor oooib aatiom of mm Uacn. 

*«Ath<deathcr» 

AtbolaUMr wad* Iff tho Athol Itaairfh^ 
toriu Coapnay Athol Haii Is a ooawd fwiiie 
BiadB la oloM lOMOiHaiMa to vartaw cradca of 


iMthw b to anod la ptooo of toa th or fer a wMo 

K to pivf 

•cahta to toaUtor m woO m holai aueh km on 
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To solve temper- 
ature problems 
thoroughly— indi- 
cating, recording 
or controlling- 
add the experi- 
ence of the Tycos 
organization to 
the resources of 
your own staff. 

tpiriis UtoneHon whhom obll«rtlee 
or dolor H roo ihro Im oooooetloo 
whoo wfMog. 

IByhrhalhmmiCcKSPonin 

I N.Y. 


Dborr'f • 9m or rrmprrolorr tiutrumfnt 
/or fioorr PurPot$ ^ 


For GimsiaithLTooi Makers, Ez< 
periaeatal & Repair Work, etc 



etc. 

From 9 ML to Ift-io. 
i w m g. A rr oo yJ for 
Sleoai or Foot Pbwcti 
Voloapedb or SUod- 

op Tmo Hlo . 

W F AJ BamCo 

RtohUahod WW 
ItM Ri^ 


mmmfiz 

Itin IN ■MIIH UMMt ailNI 

mh. 


m 


fSCSBSo!* 


tttregr 



CofhM EoibM. Bfowa 


TAo VILTER MFG. Ca 

ftfffiroofteo WKo. 



LuijpioSvk 

STEEL SHELVING 


TqgH StRDds, 
T#ol Cabi* 
, Pretaed 
1 Bench 
Lege, etc. 


Ordor from WoroboiMo Stock 

DAVID umors lom CO 

OnHW Ml WiU bt. 



Wcbci* Crank-Pin 
Rc-Turning Tool 


NO FILING 
NO OFFMCrriNO ^ 

NO JIGS ' 

wftiGSSSlr. 

™s5x_ 

UWNCO anil tru tntH I nn Iw 

loMni^f^bthi htirl» «t 4ricr 
fnuntrr •lit* i>i tlif i ri 

la tho lothr on wiiom 1 irh c 
epo be r*t turned In from a tu tt. 

Amlerwoeoi y dial onohlai tho arm 

3 r to moko ra^ blu ou* t*’ ^ ■< d 




AdTsrttsiBf m Airways 

E KTIRKLY fmih mUletfl for entMiHrldM 
arc bMHHiiliis Kimowhat rsr* uoWs- 
dftsrc. All Ulrely ceoond lm« bean cone 
over INI mlnutoly that the dlacovarj of a 
naw pantiira la aomethlnc of an armt 
It la thia fact that landii Intereat to th^ 
tiolte nrw Idea of adverttfdnic on tirwiitH. 

Tbonwinda of people have thla anniiiier 
Itaaaod bjr war of tbe air between London 
and the Coutlnentt and there wilt be 
many thouaands moe# diirtus thU next 
year Traffic la expected. In fact, to be 
quite trebled In volume Theae air trav- 
elerv are peop^ to whom "tliue la money,** 
people of dleerimlnatUin, pt^ople to wliom 
tbe Hbrewd advertlaer would naturally 
turn And da tbe *‘alr ase" we are now 
eoterlDR la likely alao to be au age In 
which an even greater uoo la mule df 
skilful advritlalug, any mheuie wbith 
ran, M> tu aay, bring theae two great Ideaa 
together will very tlearly merit attention 
If one wanU to advertlao on an air 
way where la the ailrerttaenieiit to !« 
plaeedT It la clear that It c«iinot lie put 
jUHt an> where one likra Tliere la Uie 
raae already of one vi ry enterpriidiig hut I 
rather too preelpltnle ranrani nhhh not 
long ago went to the troiihle of painting 
a airlklug word on the roof of a Imlhllng 
at one <if the nlr imrtH. Tho ctnnpRii> waa 
mmh anno} id when the flying anthorltlea 
«itepped In and politely hut firmly de- 
mnnilid the algns remo\al The rtamm 
for the reqiieat waa alniple On one fringe 
of tho lauding gnmnd. In large white let 
tera capable of lining read high in the air, 
the name of the air port had Inn^ii plaivd, 
and It naa Niieeliilh uocs'tatary that there 
slionld lie no coiifiiaion or anv pOHalhlllty 
of u mlHtake on the twrt of a deHccndtng 
airman iim to the Identity of the lairt he 
a UN approaching. It whm thought that! 
Konif foreign pitot, gliding dunn and aeo- 
iiig a large word pahitHl on the roof of a 
hiilldlng, might mlatake the advertlaera 
aiiiiounc4*ui<*nt for the nnroe of the port 
niid wonder where he waa. 

lino meuUona aiuli n imliit berauae It 
diouH that nothing must Iw done that 
ulll claab with oflldal guiding algn, nor 
may one w*nd tip kltra or enptUe luUlonns, 
iMMTinHe tho tablra holding thm might 
Ihi funhd lij aircraft. 

Hu htfig iiH an udvortlHeimuit (inra not 
<‘oul1lct Tilth traffic ctmteol tbe field la 
Tery wide and IntercHtlng HtheiffSgsre 
In hand already for N|»edally dealgned 
advertlHeiuentH placed on the groniid In 
the mdglilMtrhood of prominent air ata* 
tIniiN. iKhlle adverttHera arc alao tunilpg 
an eye to thoae potiita on the lirlHah 
and hYemdi ctuiHta whlib pllota crow over 
{lally on their way to and from Tarta, 
Rrnamda, and AmMtenhua An advertiae- 
ment which attracts the attrition of an 
air traveler aa he paiwea oTcr Rngbuid 
on a flight from the Continent la obrlona- 
Iv good piihllcity 
While It la trne that the airway Is 
tteil to no iiartlcuUr ronte as la a rstl- 
way, It la eipially true that the regnlur 
uavlgaflon of machines -between two sSch 
(ittra na Faria and Umdon does as a 
matter of routine, bring craft dally ‘over 
liSlraoat lUeiiticnlly the aiime tract of ooniF 
Iprv It la thert*forp perfectly feaidlile Is 
^ake a map and mj that If an advertlae- 
ment 1« placed In a certain spot It will be 
on the line of air traffic 
It miglit be thought iierhiiim, thot sJr- 
planra fly so high that anv grtraud sd* 
rertlaement would be rather a doubttul 
InveHtment mvaaured by tbe number of 
peraoim In the air who would actnsUy 
catch sight of It but from the noxiiml 
onilaing height of a Continental pSsMS* 
ger airplane It ahonhl be perfectly ssiQ 
to aee and read a ground atgn whigli Is 
miffleleiHly large sod has been dealgiied { 
aerve Ita apoelflc porpoae Admtldm] 
purtltliai not far frvun air porta will no 
dcMiht be moat srmgbt after, beeanra ths 
altitude of msehlnes will be redueed wlipS 
they are aacendlrig or when pfhpsilht ts 
alight 

Tbe serial sdTerttsNr must Ml ^ 


a vary few wovdt. OsswosdfOSI 
paihsps two or threei, will ba all be sas 
allow htmeelf Abroad, and teoim sap s 
dally In Amraka, tbs Idea of aerial ad- 
vertlring Is slraiuiy afctnctins s food 
deal of attentiati In New York, for ex- 
ample, there la at least one organiaatloa 
which Smallses In this work. Over here, 
however, the advertiser has to remember 
that tbe sir minorities, while quite gym 
pstbetio toward anything that la barm- 
less, are at tbe same time oxerelsing a 
very rigid and npceasary supervlstiin 
Another new Arid for business men who 
advntlae will oome wben w^bsve flying 
by night This, ss a matter of fset, win 
be tbe nevt Important stM on the Fnro- 
pean airway syktem Hero again, of 
course, the advertiser will need to con 
form with the wishes of tbe antboritles 
In regsnl to preventtng bis sign from 
elsahing with any purely navlgsttoo IfKht . 
hut there Hhould be no dlfltenlty If com- 
mon sense is usod There will lie wboB 
atn^cM of country, both here and abroad, 
over which aircraft will be pesslng^ln In- 
creasing tmmbers, and on which tbe ad- 
verHser will be able k> place amne Illu- 
minated sign so devised as to rivet tho 
roving gnn* of night travelers by air 
Apart from announcements on tbe earth 
on which voyagers look down from the air, 
there Is the ffuestlnn of having an sdver 
tlsemcnt bn an aircraft In flight so Hint 
those who remain on the earth may see 
and read It as the machine passes over- 
head Here, at present, tbe smallness of 
Kunmerclal airplanes In use Introduces a 
factor which Is temporarily adverse 
Tlicre Is the point, furthermore, that the 
TcglHtratlim numlw has to be displayed 
proinfncntlv on each machine, which 
lenTcs less scope for advertising than 
would ntberwise be the eaae 
Where a Held should Uc, however la 
in connection with large commercial air- 
ships Tliere will be ample space on their 
big hulls for sdvertlslag, and it may be 
assumed that eompanlea operating them 
would not be adverse to obtaining reve- 
nue In this way, always grantc<1 that the 
advertisements are In good taste and 
placed on the hull with nn eye to avoid 
Ing the Ineongruona 

Modern Pnwrdi in an Ancient 
Indnatry 

T HK National Research OounHl and 
the American Ceramic Hoclety 
haie established a Joint committee for 
promoting the investigation of sclentlflc 
problems underlying the ceramic Imlustry, 
Mpeelally by founding a series of re- 
search fellowships whoAS holders shall 
devote tbelr attention exclusively to these 
prridems 

The ceramic Industries, including brick 
And tile making, and gomral crockery and 
glasa manufacture as well as ornamental 
potteries, although among the earliest 
ones developed by man, have been the last 
of our great manufacturing Industries to 
reoefa the status of an applied sdence 
They hdVe been based for oenturlea on 
nile-of tbnmb methodji, trade secrets and 
bullTldual artistry As fsr as their a^ 
ttstle features go science can do little 
{at nothing for them, bnt in all other ways 
it ran bo of great advantage to them 
In sharp contrast to the painfully slow 
develf^immt aocleDt Industries 

Is the extraordnrarily swift development 
of such evciusively modern Industries as 
those of Nynthetic dyes and others en- 
tirely lnued on tho dlscovortes of modern 
sclmire The startling auccesn and speed 
of growth of these are almoet enttre^ 
the fruit of highly organised scientUle 
research, with methods of sclentikfle con- 
trol at yo^ung stage of the operattons. A 
famous Ibgllsb scientist Is authority for 
the statement that tbe capital, large ag U 
has been wbl<k the German dyo Arms 
hsve Invested In srieotUlc nsssreh has 
besn the best-paying investment whkh the 
worU has ever sern. It Is esrtain that an 
orffAtised atfort to dev«op tbs flittda- 
mfbtal selsnce of ceramidk eon have a 
ireat laflnsdcs hi ' 
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Cmum mt MtMoUfo breBlid«WHS on Bntuli roads alwwii in rdatiro proportiono and accordint to percontagoa 


Brittak Roadrfde BrakdowM 

T fiS Bojal Attfeottobno Olnb of Bfaurtand Imo for oomo 
Bwn satetataad a flplnf aqaadron of trooUo 
ilMMm who fo to tbo mcno of nembero stranded os 
the toads wits a aundilM ranSot be made to do tts 
datar tSa aetlTlttea of tbeao serTtc* men orar a con 
MmbU parted bate Jest been eoll|eted into a report 
ften wtddi are oo mp Ued avana |||wlna the tartous 
cessea of fOsabUbf Ineakdowiw ^ntt trontdt and the 
mtaMT Ula tbet tbe motortte ootfdota for blmartf are of 
eosraa sot ladoded, onijr those breakdowns are re 
pcw^ whUk were bepood the motmrtsts abiutp to 
eflset tWaMtart rioalre 

M tras HbS tnjvklp tiiart on this ptmr 

Okt Ml Mr cMl 9t etf|«liiA ern remit trom 
w4 IwteMltelin tieeblM,, md 81J( per 
m» Him «r mm# roMdlwr idetan of tHe 
Mr H Audi to w o m a thot te tdM crmt naierUar of 
MOM ulMM o ou la foMMtttoM Um tmoblo to dm 
to fiMtob power or to ^ 
ttoptpWrttlbof Mttmtot Its powdr to Od rmr wteeto 
Of tW tpniftr ItwM, drtt ptoeoto dtopetoa betwm the 
M kMMMMMMljltlMmrOPlk 184 tots eat of «r«7 
im tMdtoM tt Mpdte pw lrWu wr «t tts roodoUto 
■ } Pm irygWM la Hajupwa u* t»to mom om w 
Mt at luMkdoim ta tow 

wtSir *4# tiu ptnwMaa iboft to 
_ j Bapiowit of MWMptoot dtt 


lultlLH Mb that 7% per tint jf the emeraencr ulls 
urv lu tVMiMUHe to lobrlcatlm «>RtciDR that bare re- 
fnited t » Iwl rl ate and tbi t lU ther 7> per ent a 
their orlglu to dlfflcnltUs 1 the iiiilverwil j >lnt or pm 
peller abaft — parte whkh U virt i «f tholr ompaia 
tWe loaocetwll llitjr and 1 miinin fr m the nwetwitv 
for ordinary adjnatinent ni im rbat n more of a waletl 
book Ut the a>enige dri%tr tb n any other region of 
the car Then there Is a large Ji 2 per cent of break 
donuH ihat are attributed t iimlaarifled limculUee 
eltb tbe power ptant ITudir UiU htad wo may visual 
lae broken crankahafta t*«i t tlik rods loose beyonl 
tbe point of toleratten vak f illure etc DonbtUas a 
carlmrotur blmn out by I i kflre would como nnder 
this head and since there Ih no « thcr place for It we 
snivect that a car cmnpelle U > lay np fo* want of water 
iircalatloti wonkt be oonaidered a power plant caanalt> 
It would le iDteradtfng te hare this Item further 
analysed hut we esn only iireaent the flgnreR as tbev 
cone to us Ihe heavy toll of rear sals trouble It la 
sugseated is probably due In laige part to wheels that 
were teose on tbe driving shafu causing a play that 
teaalted In braakafa 

Paaring from (be power plant It appeant tbat tbe 
heaviest demands upon the eAergea «7 squad are made 
by tba fattnra of the Hjdittng systen at night For 
practkallx deven per cent of all eripraed eara to be 
aUHiNrtabte te this canae nema vecy nt|^ and loads 


V ^ 
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lit! to a >u h r abetbtr the tiaahllght is lu i 
UM in Treat Hritain as It la here and whether Brit 
iMh (ant are so gen rally eqnlpped with a reUable 
lattiry and generat r in this respect at hast wt 
are sure that these Agnrea would not be valid for 
Amerioau motoring 

(Hi tbe ther hand tbe British driver must be eon 
stitutiouall> a mure cautions spec tea than hU American 
1 r ther If he Is able to show tbat only 88 per cent of 
bis crippled cars owe their tnmbles to accident Xbe 
Hieragi Amd faa n driver we believe could achieve this 
Ksnlt all by mniMlf with the aid of sharp curves and 
lailr ml ci Hslnga with nt calling Into |day at all tbe 
M(r%luqs of >tb r drUers t> run Into him or crowd him 
lot tbe ditch Of urae the universal aevirity and 
ligld enforcement of traffic laws In tbe United Kingdom 
may havi srmtthlug U l) with it and we rather 
Hus|N(t that K Ian, a ontrlbutlon as any to tbe 
lesult may be scshi in the pleasant Krttlsh enstom of 
endorsing on tin in krfsts llctnsi every little thing 
that ever hapiions t> him fr m thi time be lea\eH his 
garage until be Is safely onler rotf again 

The laic ff the British tar drivers woes Is com 
plotcd l> tbe statement that 78 pir cent of them are 
(aused ly falltirt of the brakes of the susiKiislon and 
of the wheels themselves as distinct from axles etc 
while tbe remaining 51 per cent are lull at tbi door 
of tbe frout axle and the steering i,ear 

mf Hhv Y«k, N. T latwi tU lwi priM HM pw ym 
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On the Trail of the News 

D KCKMHKU 24, 1H14. HUW the Hlgnlnic of the 
1 rrfity nf ()hi>nt brtnKlnfc to an oud the fiirH 
(Hi known fn thU country an the Wiir 

of 1812, and liavlnff bnnlly a name of Itn nwn to din* 
tlnimlflh It In the DrltUli mind from the geiiemllty of 
the Napoleonic Warn. On January 8, IHllS, fifteen dnya 
after the dlplomaU bad reacbiHl aicrccment on the 
qneetlona at Iranc, the moat apeotacular land batUe 
of the war waa foiiicht at New Orleana. l*remimahly, 
had there beon anv way of dolnff ao, the reaiicctlTe 
gnremiiKntH would have notified UcneraU Jackson and 
Fakenham of a state of armistice Hut the contending 
armies w^re nut alone In their Ignorance of passing 
eretita, the publti. of Hrltaln and America were In 
equal darkness 

The events of July 2, 1921. at and aniund Thirty 
Acn^ Jersey City affonl a striking contrast The 
sporting Interest always Inherent In a championship 
contest of any sort reaches Its culmination In a heavy 
weight iHixliig match in the Imrgiiln there was the 
Interna tlonal chiinu ter <»f the I h*m|)sey Carpentlcr 
melee, wbkh was further heightened by the ezuber 
ance with which the entire Front h nation threw Itself 
Into the business of rooting for Its Lhamplon Finally, 
the liout possessed a scntimiutal attraction never tie> 
fore seen In such an event, hy reoson of the general 
feeling against I)enipis*y and for Carpentler on the 
gnmnd of their nHiH*ctlve war reitirds 
Under these drciiniidances It Is not surprising that 
the new s-gatlu ring agent Us were ready to outdo them' 
selves In their efforts hi repfirt the boot fnlly and 
swiftly A brief i^ntatogue of tla Instrumentalities em 
ployotl III tills service will lie Illuminating First place 
mu^t go to Ihe wireless tdcidionc A comploU< ‘ punch 
hy piuich*' summary of the fight was sent over the 
ether from the arena, no that anybody, anywheni. 
within A niugo of many hundreds of uillos, needed cmly 
a recotvlng set to kceii blmaelf hettt»r Informed of 
the progrt'RH of the flgtit than the ticeupaiits of the more 
n*moto M*at8 lor those laiktng such sets, or lacking 
tho ability to use thorn there were, In every large town 
and In hundreds of small ones, bulletin boards on a 
more or less ambitions scale on which the tcleiihonic 
reiNirtH w«»re itoshKl ('oliimhla Pa Is by no means a 
motrotsillM, yit In drUlng through this town on the. 
afternesm of the 0ght we pauscHl to wutih on smb a 
board what jiroved to ho the final round The knuuh 
craving for the fnllost and promptest acc^iunt was 
Ruttsfled hy wireless and enable and In the bargain the 
large pbotogruphlc ngt ncles at the rlugHtdo mado dupll 
cate cxiiosures, and dillvereil one sot of undeveloped 
negotlves. by alrplam, ulioard a ship that had sailed 
from New \nrk four himrs bi*fore the first punch — 
thus avoiding a wait of two da>H or more A Hiitish 
Illustrated journal arranged for the transmlHslon of 
pictures of the critical moments of the light using 
llic cables In ouiioectlou with the well known halftone 
unubHlN of tlie original We are nut at the foment 
Informed of the operative details or tho extent to which 
the scheme was successful, but there Is of course no 
rtmson why it should not give satisfaction ktnally. 
there was the nsnni army of sporial correspondents. 
iKiiilp]ied with telegraph and telephone and charged 
with the thankless duty of gcdtlng every move over the 
wire before it happened In this connection It may be 
In order to montton one of nur good frleuds who has 
boon reporting tho Worlds Bcrlcs liaseball games for 
hlH organisation for fifteen years and who Is so good at 
this bualuesa of getting tho play on the wire while it 
Is tielng made thst In cities where there are adjolutag 
hulleHno, one fed from his wire and one from a com 


petlnf •ervloe, be is alwaira live aeconds or Bmre ahead 
of the other fellow 

It aeenis at firat Mush a trifle deplorable that aach 
marvelouN reportorlal ingmiiilty and skill should be 
lavished mainly on sporting oventa. The answer U 
after all reaaaurlng Sporting events come off on 
achedule, wan and fires and nrarden and wreoka 
do not If they did, we might be sure that the same 
means employed In the filling of the sporting pages and 
the Hashing of the sporting tmlletlns would he employed 
with equal freedcnn on tho worlds more serions bosl- 
new To whatever extent they are aMlcatde they are 
so employed, and the methods themselves are a groat 
tribute to the enterprise aa wcdl as to the technical 
skill of the present generation 

Doing Instgftd of lUkliig 

T HR literature that has been devoted to lament- 
ing the waste of power resources In the shape 
of coal, oil and gas, and to pointing out how 
this waste might bo prevented would easily paper the 
wails of all the bulldlngH lu the United States. What 
Is perhaps more to the point, the paper that has been 
wasted In unheeded sermons on the subject of fnd 
oconomy would. If stoked under steam hollers, go a 
long way toward rellertug the presont alarming short- 
age of mechanical power throughout the world 
During the last four years the prif« of (‘usl bus more 
UiRU doubled in this country During the same period 
an immonse amount of puldklty has been given to 
methods whereby a stated amount of coal can be made 
to yield more power and other service Tho general 
application of those methods would have mltigatod 
tho burden arising from tlie increase In coal price, or. 
more probably. It would have diminished the demand 
for coal Ut such an extent as to prevent any material 
increase In prt<H>H Unfitrtnnately nothing of the aort 
has hapiicntMl Intelligent economics in the use of 
coul are still the exception Colossal waste is still 
the rule 

How long Is tbbe paradox to continue? How socm 
sliall WG stop preathlug fuel economy and begin practic- 
ing it? Cheap mccbauUal {lowcr Is the greatest ma 
terlal need of the humtm race at this moment It 
would set to work the Idle fa4*t«iries and the mllUous of 
Idle laborers. It would abollah the high cost of living 
And it Is perfectly attainable by the applientlon of 
knowledge now In the possession of ouglueera 
Here and tliere pioneers have set the example which 
all must eventually follow Two or three coal mines 
have been equlpiied to distribute their output In the 
sbaiN* of clettrklly Instead of coal Why are there not 
such mlnoH In all parts of the country where deposits 
of coal occur within a couple of hundied mileH of a 
prudtahle market for power? Tlio present practice 
of shipping coal from a mine hy rail to imlnts within 
range of electrical trausmiaftion is the height of gro- 
tesque alMurdlty A coal mine is exarily os logical a 
place to generate electricity as a waterfall The Inter 
rontion nf the railroads with their high freight rates 
and notoriously Inadequate service, is tlie greatest 
single factor lu making electrl<al power exijensive 
Tho oroction, on a general scale, of central power plants 
at the months of coal mines Is capable of revolutioala- 
Ing tho Industrial life of this country 
What Is truo of electricity Is likewise true of gas. 
The natural gas industry has fully developed the tech- 
nique of dlstrlhutlng gas to iMiluts hundreds of miles 
distant fnim the place of prodiutlon Now that the 
supply of natural gas Is on the verge of exhaustion It 
Is high time for the coal mines to take up the task of 
the expiring gas wells, to generate gas at the mine 
mouth, and supidy It for industrial and domcstlG uao 
lu the surrounding regkms. Here again Is an opportu 
nity for the coal operators to M»r\e their country and 
their own podeetbooks at one and the same time 
T'revalllug methods of burning coal are a full genera 
tlon behind souml theorisa on the subject It appears 
to lie wcU esuhllsbed that vast economies both In labor 
and beat units can be effected by reducing coal to a 
pulverised or so-caUsd **atomlBod* form before it Is 
horned It Is enconragliig to learn that fifteen rolllhm 
tons of coal was pulverlseil In the United fltates last 
year But It Is discouraging to reflect that this amooiit 
was leas thkn three per cent of the total coal prodne- 
tion of the country 
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1 r we ask whether a nan out be omsclvSUaadf IM 
answer depends, no donbt, largNy opon^tbe bta# 
of the IndlTldaal pasNag jndgnunt WO ttOfsi, 
however. It depends on drcnmstepce. Over^lYUlsed— 
orer-clvUlsed for what? A bookkeeper In a New York 
ofllee is a very useful mouber of society. He Is proba- 
bly the last man against whom any of as wonU bring 
the accuoation which we are dtsoasslag; Bat let 
chance— a shipwreck for example— <oompIetely Isolate 
him from his fellows, and In most cases be wiQ be 
quite unohle to meet the new attoatton, whkb to a 
savage In the Jungle might present no particularly dMI- 
cnlt problems 

This is the paradox of civHlsatioa that the mors 
perfect the more refined the methods employed by 
loan to wage the struggle for eztstenoe, the more 
helpless doss the Isolated individual bcoome. Think 
only bow emharrasard you would be^ sspedally on the 
advent of winter, If you Should be unaUe to procure 
HO simple a thiug as a matdi This, of course^ Is tbe 
time-honored lesson of all RoUnsomadea, but It Is worth 
while to give It another thought In this year of grace 
192t For it exemplifies certain slgnlflumt biolo- 
gical facts and prlndplea. The record In tbs rock 
tellH us how the races that have succumbed lu the 
stnigirie and have passed from the fkce of the eartl\ 
are not so much the simple, lowly. Imperfect tonus, 
hut in many cases represent the last, seemingly most 
perfect link In an ascending chain of progeny The 
grounds for this may be aought In a variety of dreum- 
stoncee. Some biologists indinc to the view that tbe 
development of a race Is determined almost wholly by 
Inherent tendencies, that tbe race Is bom, grows to a 
certain form, and ultimately ages and dies, much as is 
tbe caNo with tho individual. 

But another view equally competent to account for 
the facts. Is that the races of organisms became, 
tlirough a proccM of survival of the fittest (out of a 
varied ossortment of progeny presented for selection) 
more and more adapted to existing dreumstances, 
which thus DHilded tho surviving spodea of tbe period, 
OK wo nee them In life aliout ns, or as they have been 
preserved for us In the fosHlls of tbe age 
And, as long os the drcunistanccs thna molding the 
plant and onlmal population of this globe remained 
uiipruxlmately (•onstant, all was well, the molding 
priK^ess cDutInned In the same direction toward ever 
mure ttorfect Hilaptatlou to existing condiUona. But 
suddenly (giHiloglcally speaking) came a change, In 
climate or In some other condition closely bearing upon 
life It WOK then as if tbe course of tbe runners In 
a race had been suddenly reversed, the firat becoming 
last, and tbe last finding themselves now In the lead 
For adaptation Is a relative term In proportion ns a 
species bad twcome highly adapted to the lo^-contlnued 
old order of things. In like proportion was It unfitted 
to cimforra to chongeil 4 Irciimstance. Nature has her 
own way of condemning the over-conservative, and, In 
her characteristic pitiless fashiou, she puntahea fall* 
nre with aunlhllatlim 
Can man be over-clvIllsed? 

lu the recent past the evolution of our race has been, 
nid so much the development of tbe Individual as that 
of society, of the organloatlon of men and mochlneM, 
which work in uuloon to maintain onr complex modem 
Industrial life The Individual, today, Is probably 
little different, auatomlcally and physiologically, from 
what he was five thousand years ago. But tbe oodal 
organism is radlcaUy changed Kvolotlon has pro- 
ceedeil, In this resiiect, St a wnwd whirii modn all 
comparison with any of her previous performances. 

But let man beware I Tbe time of bis proaperity is^ 
bis hour of danger 1 Take stock and eount tbe coot ' 
We have beem living on our capital. A few bundred, 
nr at moat a few thousand yean, and our dwindling 
coal supply wlU be wholly wmnt Wbcw that day 
comes, the barbarhia, the savage (if such there be), 
iaqueent, and therefore Indepenilent of our **aiodarfi Im- 
pcovementa,'* may lead la tbe death race with the 
ebUng tide 

Unleaa nnteaa man prorea the ekcsptlott to the 
Moiogloal rule, as be may For what iveolaa, la aU 
the wptld*a long hlatorjf toraeaw tbe dangev a tbemad 
years before Itfi onaety 
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iBto ct y Idty 

ffutf K Q^lhaelprifxlt la with tortow Uiat «• 
Jura to mW tbo powf oway of Pnt Krancla Bacon 
OnxM^, tonmltf mid Vtct-PrMtdent of tbo Orocker 
Wbe«lm iClocttie Cotop«ii7 at Anparo, N and for 
immr ^ ^ Departinent of Rlectrtcal 

XliidlilOftHof at Oolnmhla Untvrmlty Prof Orocker^ 
wbo wai tmxmurrlnl, vaa sixty yoara of age 

Baapte lui CUotrical Iftaqiator.— Haaaareh mada dur- 
iBf tba laat fow jrean liaa abown tbat basalt, which 
hM h vny food lumlatlng property, cau bo practically 
caat* It 0UI thus bo employ^ f(»r the manofacturo 
<if iBiiilajbora posaeaduf dlatlhct adTantagca over th<we 
jnade of glaM or porcolaln The ouonnuuH dielectric 
rofAatance of basalt pnlitU to extensive use of sach lu 
aollidoni In tho appll^ttcms of e]ectrltlt> 

VdmUT Vapor BoctifytiK VoItm^ according to H 
01rM^ writing in Hovue Oentrmit do rKlwtriHtCf poa- 
Mta a wtil-koWn ability to rectify ('"urrep^ The high 
Intensity merenry vapor valve, however, Witteh Is catia 
Ue of coping with an ontimt of tnan AsTtn 1000 am 
parea par valve, Is not yet of general use In electrical 
practice U Is almost certain that the mennry Tn|>or 
rectifying valve will lie put to cxuihIUi rahle uhu in the 
no distant fntnre, even In large units. 

With a Ona-Matsr Laap Antenna and a spacial 

twdva-tube nxTelvlng set, remarkable rcKults Imre been 
4ibtalned of late In Purls. Kveii trausmltters of low 
power liave lieeti heard some 5000 miles uniiy under 
conditions by no means Ideal In fact^ mosHagea ha\e 
been reourded on photographic tape at times when 
iiimnwrUal radio corapanlcH were greatly troubled 
with static The twelve tubes employed for the re 
<'elver serve to detect, amplify and even filter the slg 
nnU so that static and other parasitic, cllsturlmnccs 
nru weeded out 

Alnmlnani for Elactrk Bns Bara^A Britlah alum- 
inum company has Just laHUed literature dealing nltb 
the use of alnmluum fur bus bars ated luten*otiiie<^lon8 
In electric power stations, In which it claims that aluini 
nnm secures a more complete i>ts>iiumy than the substl 
tutlon of bare copper rod or bar fur Insulated mlile 
It claims that the use of aiumluam rrsults In cuiisld- 
erably redneed Initial costs, gnmter cum In erection 
smaller temperature rise for ninal India taiK«, and less 
weight, alao fdower temiieratnro rise under temiairnry 
heavy Increaaea of load and greater n*slstancv to 
corrosion 

Large Merenry-Vapor Beciifiera^After dlscuaainif 
the electrical arrangements of large me n ur> ^ nisir 
rectifiers, a German writer In a German periodical 
refers to the advantagcHi of this tyfie of rectifier and 
especially Ita high efllclcney He also nters to the 
satiBfai.tory experience with the mercury vapor rectifier, 
which demonstrates that the mcaleni type In which the 
earlier defects have Imen ^Imluated Is as certain In 
Working as nil other t>i>cs of recd-lflcrs I* urtlierroorc 
tho mercury TUimr mh tiller iHissesses quite a iiuml>er 
of valuable Lharactc.rlMtks which seem t<» render It 
superior to the nmtal type of ndary cimvcrter It is 
believed that there is a brilliant future for this form 
of electrical equipment 

Fo«r-EI«ctrode VaoiUBi Tuba^ln a recent paper by 
I'rof J A Flemming read lioforp the \\ Irelima Sih 
<‘ lcty of London, there Is described the uew Flemming 
four-electrode tube which cun l»e used us a delector <»r 
damped or oemttnuouH wa\cs in these tultes instead 
of a grid InteTueptlng the stream of elec trnns from the 
oatliode there are provided two ''potential plates,' one 
on each side, which defiect the stream when their po- 
tential Is sltcred by a recelred osLillatlnu 'rhis cwoseH 
n variation of the tliermbmic current Which, In the 
caae of damped trains of waves, Is audible in a tele- 
phone. In the case of continuous waves, this reduction 
of oqmat call be made to cauae a dedicate relay to 
drop <dr whUa tba wav^ arc being received 

A Naw Aft Syatam af WaUtag is now being am- 
ployad by several oompantes who report that It etfocta 
maghnum savings In the coat and time of manufacture 
an4 repair of metal parts, t'nlform sucoom Is said 
to atttmd tba welding of metals of vurlouH character 
iatlca, each aa cast, mallaable and wrought Iron cast 
and fdIM steel, bronae and hraaa, etc The new system 
la ttw only one, so It Is olalmed, producing constant 
beat per unit area In the weld doe to the following 
|i6i4ta ^ t A limited low voltage output from the 
gMMvator whltih preventa injury from bi|^ voltage and 
asamrea a ahort arc 2. Ualntalned nmsUnt current 
aupply to the weldat The current flowing through the 
electroda la tba aam* urimther the current is ahort- 
cirmUtad or tamtag la tha tom of an atactrig arc. 1 
WUMM^alala to dtotgnad ttmt thcr fnmlto tha re- 
epdesd dttcdblttty and tanalle atrangth within pracdoal 
Uadta o< loatallurgy. 


Sdtoiea 

M a cMfll a w flUrta far Aretk Bagianti -Donald B. 
UacMilian started ss nrrattged for, for the Arctic 
regtotgi m the small schooner "Bowdoln on Jul> 10 
from \Vlscasset, Me. 

Nawa Print From Waata.^A paper mill approach- 
ing ^'omplotluii In Chicago Is to mnnafucture newKi»rint 
from waste paiier under un entirely new proows. Tlic 
mill Is expected to produce from 10,000 to 15,000 tuns 
of ufiWKt>rint unnnulU 

Qaaaer Money Coming — The Secretary of the 
Treusuv} pniralsea that soon clenuer money will \h* tii 
circulation This is devoutly to Im» wished for, as the 
dirty, liisanltar) ill siuolllug money which has lioen lu 
use for the lust five years has been disgraceful Of 
course the fault does not lie with the go\erDmeni ofln 
rials, HU the Uurmm of Kngravtng and Printing is not 
clastic, and has been greatly overtiunlened In the pro- 
duction of boiKls and other imhllc dclrt. setnirltlcs. 

Shark Fisheries^— The flns art usually sold for con- 
Hiimptioii by Chinese hut we have ourseUi^ eaten 
shork fins ' Newburg" which was u dellrioue dish 
Fach liver glvi^ nlsfut a gallon of oil and U umil as a 
pretSTvatlvc for leather and for a vehicle for paint 
The meat Is used for chicken fetnl or as a fertiliser and 
the HkliiH affonl a source for aquatU leather Shark 
steaks are sometimes uet^ecl In the Chinese quarters of 
our Pacific Coast City iiiiiler the name If name Is given 
at all, of "grayflsh * 

Ban on tbs Poppy. — The bright red poppies of 
Flanders fields are not welnmie In MnssachuaettH. Tin 
(^immlMSloner of Agriculture Arthur \\ GlUaTt, In 
urging (liHt no more amis 4»r plants of tliis variety Ih* 
brought to this stiite for prfitmgiitlon punsmcH, iiHscTled 
tliiit the growing of tlio flowers here might result In 
tremeraloUH loss In iigrtiniltunil distrlcTts. TIh' FlandcrN 
poppy, uoDrUlng lo llie Coniiiilssloiier, HprwHls very 
raiibily the seeds being larrUnl liy ibe wind, and there 
would be great danger of diiiiuige to croiw 

St Swlthin Discredited. — ^The recent deluge of rain 
which wuH HO welmiie hirciilMiutH Iiiih brought up the 
old story of the trudlilotial forty days of ruin whlrii 
stuiuld ensue, but unfortunately this obi suw Is not ii 
\ery ndluble one In Ibe llrnt plm-e St Swilhiii wiis 
not a saint ut all, tuning ne\(r 1 mh*u canonized lie 
was only u ]>luln bishop of Aluuc.heHtt r from STiJ to 8(U 
Ibe w outlier huivuu atatlstlc*s ulso show thut in iiuny 
c^tiscw St Hwlthlii cun only lie ircdltiHl with nine 
days riiki InHtcHid of tlw regulutUm iO duys. 

JaponcM Beetles Imported to Destroy Insects.— 

Uve thousand iH'otlw ha\t Is'en InijKirted from Ja|>jiti 
to fight a l»est of destrurtl\e leaN^ttlng licet les In tlie 
bHMterii States where tlie\ hn\e done great dainage to 
truck ganlens. Tlie lieetles wlihh h«\e Un n iin]s>rtiHl 
are of a iMirlhaihirly fcnslous \iirlety and If Is ex 
iKHlcd lliot they will make short work of oiir domestit 
lieetles which urc» no destriicihc to the crops. This 
particular beetle Iuih besem Nbipiied to the rnltisl States 
before, but ne>er In >er\ large nunilierH, It Is ex 
iHHted tliiil a much larger slilpnieiit will U* made In 
tho near future. 

Longevity of tbs Eiffel Tower.^ — M Eiffel, who is 
now Ml yinrs old has a siuiill aimrtuHiii on the high 
est idutform of the tower whbh lit built, so that he 
has lieen csuniMiruthely fnv from the discomfort 
(*auHed hv the recent Iient wa\es which Ha* ParisluiiH 
lui>e not Ihh*!! etijc»ylng K>cry precaution Ik taken to 
pf^eiit rust and M KllTol citiiHldcrH that tlio structure 
has a prarilcnill^ Imlcfliiltt* Hft» The Eiffel tower was 
ercc-ted over thirty years ago iit n c-ciHt of $1,>Slo,c)cio 
This remarkable slmciure was built In 2j& mouths aud 
weighs 15,000,110(1 tsiumlH, Tliere are more than l\tl00 
sci«rate plecjcs In the tower which are held together 
by 2,000,000 rivetii. Of course* the lower eould iiid U» 
built today for sevcnil tlmeH this uiiuiunt 

Paying Fines As Yo« Q«.^ome useful things have 

occasloiuilly come out of IIk? turnudl In tVntrul Eu 
rope One of tlie best plans of wlikU wo lm\o heurd 
Is a new fining system which Jz used lu Prague The 
’pollee carry receipts feur fines for \urtous sums In tlielr 
poefleets, and present them fl>r Immediate iwyroent tn 
bllariouM ritlicna who break the fieure by singing <tr 
playing on musical Instruments on the streets at tbe 
wrong time, or where the volume of Imnnony Is t»Mi 
great Tills tends lo allow the cUlsons of this old clt\ 
to get some mncli needed rest Tills system has worked 
so wvU and has beonuo so jiopnlar that It was extended 
to trofilc violations as well it would certainly be a 
great oonvenlcnee If we coaid ndjust minor Infractions 
such ss a smoking automobile, oor fsllure to keep auto- 
mobile lamps lighted, without having recourse to tbe 
police or tnUBc c ourts . 


Engineering 

CS wcrete Beast BollcUng In Aiistralla«p-i!rbe use of 

concrete lu cottsgu building was recently successfully 
Introduced in Hydney, when it was demonstrated that 
a bolter c'cmstructton, at a cost 25 per cont cJicaper than 
brlckwrork couM be obtained It Is believed that tbe 
nscM to which concrete may lie advantageously put In 
Australia are manifold, if cement can be plentifully ob- 
tained. 

Tidal Power. — In a rcc*out Issuo of Ar’Ngfaccr, there 
iiplienrs an aunlyriH of tlie rarlouH methods of using 
tklal (Hiwcr, In whkh the author, Norman Dnvoy, con* 
Hlders (1) HingU Imsln syKteins subdivided Into (a) 
outward flow tyis*, (6) Inward flow type, (c) out- 
ward uiid Inward flow tyfic and (2) two-basln sys- 
tems consisting of (a) double basin type, (6) sump 
type All tbcNce systems arc of the water storage type 
Tin* ficint HyHU*m Is dlsmlsiONl us having only theoretical 
Iiitcrt*^!, bcdtig a prodiici^r of small {siwer only 

German Nickel-Clirome Steel Bridge — From tbe 
Arwpp* Hfhe MohatMh4 fit It Is U*amc.Hl that tho Germans 
constructed a bridge.- of nickel chrome steel Instead of 
mild steel, Hoiuu iiim* yiars ago This brldgo has lH*en 
In constant use and bus pro\(*d sutlsfuc tory, no reiislrs 
huvtug lN*eii iicHtucHnr\ Ibe nickel chrome steel used 
bus thus fuinilod cxiMNtatlons. and pro\i*cl to he a 
sultatile matc*riat tn ciikch lu which loW weight without 
loss of safe ty Is chw iitinl 'llic bridge Ih a slngk track 
railroad bridge, tbe main glnlers, which are of nkkel 
throiue steel weighing 35 pc*r cent Icsu than if mIM 
steel had been used 

A Movable Dam is a feature of the hydro-electrie 
Instnllatloii at Hoffilo to supply ek-ctrlcRl em-rgy |o 
factories at Sc*sto near Mthiii, lu ItaU Ihls dam, 
we U*aru from I a ^ ir /nhniqnt tt InHuMirleUe doca 
iH>t alter the lied of the lti\er Addo, and ensures at tbe 
same time In a safe iiiid rapid muum*r the luissage of 
pirrciitlul lIcNsIs whkh arc ]iar(k iilarly swift ond 
violent In this district One or mon* scHtions of tbe 
dam (HU lie raised or lowered Individually as requlredv 
H(*eordlag to the sfHte of the river but In case of an 
unfc»rs(*en HinmI tho entln* barrier i*nn, by a system 
of mcks and mpHtaus, lie raised simultaneously 

New Passenger Lending Blage^The Port of LtB» 

dou HUlhorlly, the city dipurlmciit whkh owns and 
iNuitrois most of tin l.ondon desks, has announced thfl 
prostsNtl\e (onstnutloii ut Tilbury of un occmiu |>as- 
seiigcr landing stage 'Itils Is to bo of tin flnjittng 
tyjs, 1700 fcHt long, 80 fint wide, aud 40 feet dc*ep 
1m*1ow low water ordinary spring tides ho that tbe 
largest vc*hm1 albrnt eiiii Ik aec'ommcMlnti'd alongside 
at all stages of the tide It will lie cqiilpiied with the 
most tij) to-datc iipplliiiices for the* handling of imssen- 
gers' luggage, and customs c xainliiatlou will lake iilace 
111 a hall which will Ik* coiistruct(*d alotigsldcc Tbe 
Iniiding stage will l>o c-onncHtcd b\ a brldgo to tbe 
railway station 

Power from Glacier. — On account of the scarcity of 
wiitir |s»wcr In tbe Hern dlstrkt of Swlt-xerlaud, It is 
propoNcHl to utilise the water fmiti tlie glaciers lu a 
systemntk manutr 1 he Hai hills f.Iackr Is the first 
one Nclected and bv closing the natural drainage and 
cotistnu ting a masonry dnm, the* c-tiglneers arc to foym 
a storage reser\olr of IMtkiUUfifi cnIUc fw*t cAimriiy 
Water will then flc»w from the reservoir to I.gke 
(■rlmel, which uisiti the complethm of the new dnm 4d2 
fcK't long UTt fcN t high by 2d2 feet w Idn at tbe baiw 
and 1J feet fl ImheM wide nt the t*»p, iHNiimes Hie 
main storage Imstn for the entire limtallatlnn Two 
new jHiwer Ntatloiis an tn Ik (*oustriictec1, (levelo|Hiig 
IJiMMHt horseiKiwer In one and IMMMJO ]iorw|K)Wer fa 
the othc r 

Canollxotion of the Bhinc^Under the Treaty of 
\erHaUU*«i, France Is granted the exclusive right of 
the exploitation of tbe nhlnc from HAle to Laiiterbuyg, 
and she claims to dlsisme of tbi rher ns she would of 
any purely French waterway such as the Itbouc, tba 
lA>ln, etc Ihnt iHirtkui 1*etween BAle and Htrasbourg, 
we lenm from Tht luthniml Jfrrfctr It Is pnqMMed 
to sac'rifice as a lunlgahle waterway aud to milistltute 
u cnnnl some 80 miles long with numerous locks. The 
aim 1m Huid to Is- to favor exclusively the AUatlon- 
treneb canal Hysti-m tho Atlantic and Mediterranean 
]H>rtM of I* ranee, the ugrk'ultnre of Alsacxi (through Irri- 
gation fMm the llhlue) and Alsatian French industry 
(through hydropower atullons to bo established on tbe 
dosed iMit of the Khinel An engineer has entered a 
plea for the abondonmeut of thin scheme, showing how 
tbe (Otial would seriously limit the tonnage reaching 
B&le, Involving tbe transfer of cargo from ships to 
luirges for tbe iwssage of the canal He claims that 
the roqnlred water power could be obtained without 
eluslug the river 
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Hila rat haa bean fed on aUndard bread. The larfc of vitaaitiMa baa a Mar fcad efact aa abawn In lUa rat, 

and than In tbo ninth week 
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What Are Vitamines? 

Studies and Ebcperiments Which Cast Some Lig^t on These Mysterioua Elemoits of Nutritioii 

By Harry A. Mount 


O NLT In llu^ rarcat tnatancea hna htunnn life en- 
ilared b(>yuti(l tlio f«>ntury mark, mii«1 the hop** 
that wo Hhall ever la* able approilalily tit leuatbon the 
roiixlmam npan of exlNtence KoemH Mimowhut cbltuerU'al 
Ilut a aerlcB of roceut experiments boldn ttie rather dell 
nlte protnlae that amh a thiiia ta not ImiKHwllile, and 
that we may be enabloil to wane stub u Huecosafnl flaht 
nnaliiHt old aav that a man will ntlU lie *youua’ and 
Tlrtlo at H biiiidred The afcenry nblefa promlaea thla 
Miracle la the myaterlonH food eli ment which Helen 
Uata have named MtaratnoH.'* 

Another remarkabJe group of experJmeiitH In bt*Iug 
emHlncted at the Ilockefeller limtittite fur Alcdlenl Ite* 
near(*h auit elwwhere, hh deacrllied In a re<^l latme of 
ibir Journal, whli b forma the Imala for tlie coqcIubIqii 
)n||| the tiaanea of the human laaly are laitentlully Im 
^ipSPal, or, putting It another way, that barring acd- 
deuta and dltteaae we <»ught to lUe forever 
The reaauii we do not actually live fomrtr la that 
the organa wbli It oomiaiae the simplex human meehaii 
lam are Interdependent, and failure lu one. even a 
minor organ, Indiuta failure In others As time goea 
on there U produced tlie idienomtnion whhh we have 
eome to aaaoclate with old age, and Anally death 
It aeema that medical atlcnce baa pretty well uc- 
«ppte<l the cnnoluidon that tlie phyidivil wellbeing 
of many of theae orgariM In <>^»iitrfdled by ci>rtaln glandN, 
which have been merely disregarded heretofore be 
cauae their function wan not understood These new 
MperlmentH Indicate that the action of the glands, and 
mUHKiuently many bodily functions, depend In iiart or 
anttroly ui>ou an element of food, which, although It 
has not yet been Isolated, has been arbitrarily nameil 
TtUmliies * 

The (fine against vitamines might well bo first cotisid 
ered, for it is Itased uimiu the fact that they are mys* 
terlons No one has ever seen a vltamlne the exigence 
of vltandiies has only been surmised from the very 
definite effet^ts upon the animal organism when lav 
Mily fed wlUi vitamines and when deprived of them 
It Is a historical fact that men, lu their search for 
■ew agents which wrould protect or extend life have 
often attributed marvetous curative powers to tbo 
mvstcrions. This was not ouly true of ancient and 


medieval times when witchcraft and sorcery were 
thought to lie at once the eattoe and cure of diaeaae, 
but also In modem times. It was not so long ago that 
the subject of medical electricity waa much dlacuosed 
and marvelous things were predicted. Klectridty has 
proved very useful and Its medical field Is being con 
Htantly oxtendeil, but the hopes of these early experl 
menters have not lieen realised fio with radinm and 
other eiirathe agouti. We ought to be warned in 
advtmce. then not to be too hopeful of what the ex- 
ploration of this new field will reveal 

Vitsmlues are the dements In food whldi are ap- 
(lareiitly vital to certain functions of the body, ne<e(«- 
sary to bniuait— *or animal — existence Hence the name 

The exlsteiu*e of vitamines was first definitely m- 
tabUshed durtug the Rusao-Japanesi War Large 
numbers of Japanese tro<ips, sulsdstlng largely on a 
diet of pollshetl rlc*e, developed a lUscase called beri- 
beri, similar to scurvy Ooosidernlile experimentation 
showed thut an effective remedy was the feeding of a 
small iinantlty of the rice polishings From thU It 
was Inferred that there was some vital element In the 
surface of tbi rice grain Further experiment showed 
this vital fiHsl element to be present In many other 
foods, In a greater or less degree, and, in the case of 
fruits, vegetables and grains, nearly always on the 
surface or Nkiu Thus tbo bmii of wheat, the peel of 
an orange, and the skin of a potato, are rich In vita 
mines 

It has not lieen itosslble to isolate positively these 
vitamines, and tbetr chemical (HimiMwIUon Is unknown. 
It has lieen pusalblo, however, to prepare concentrates 
very rich In vitamines and to prepare other fisMls 
almost wholly lacking in them By ffMslIng these to 
various animals and uothig the efTects, we have soe- 
ceeded to some extent In farthering oor knowledge. 

Thns a moose, given a normal diet but deprived of 
vitamines, gradually looses Its sleek appearaaos and 
welitbt Certkln of tbs u^no, notably the glands, de- 
crease In sine and the very natnre of the ant|^ 
riianges. A oondlHon of perfect health and vigor 
be restored in a few days^ however, upon the Identleal 
diet, but with tbs addition of a very small quantity of 
vUgmitiel 


It appears from many experlaMUts along tkla liw 
that the vltamlne bean aa lattamts relattea to the 
aecietive glands of the body, and that thass ^ands. 
In turn, exercise a decided efltbet on all ttm bodUy 
functions. 

ItecenUy the world has been staitlsd by tba stats- 
ment of a French scientist that be has speoisded te 
revltaUslat sn old man by lepUcing osrbdn glands 
with those taken from a youag and vlgorona anisMil. 
A Sew WNka ago a Washington scientist stated that 
be had obtained a similar result by stlMalathig the 
glands to renewed sctlvlty by the sppUcstiim of ele<^ 
trtcal rays. Htlll more startling ia tbe rialm of an- 
other Frenchman to the sflTset that bt has bm snaMed 
to change tbe sex of animals by dsprlvlag them of osr- 
tala food elements, caustug tbe sexual glaada and or* 
gaos to disappear and tben, by proper SseiUn& to cause 
them to reaigwar 

These things seem quite nnreal and ImposslUs to the 
average persoa, because they are so fOr begmnd tbo 
range of ordinary experienoif Ws eaanot raneb for 
tbese statemsnU, true, but there Is nadoobtedly some 
Itaals of fact At toast tbmre Is a growing conviction 
among seleuttots that the gUads iday a mors tmporUnt 
liort In onr earthly exlstenos than ws have si^ponsd. 
Uecently medical men of high rcpatatlon have advanced 
tbo theory that tbe sppsadlg, long coosldcrsd metidr 
trooblesome and nsel^ to a gland with Important 
fnncUoDS. 

It has been poasiUe, la tests with anlmala, to ao- 
oetorate or letard the growth and vlftnr of any of tim 
gtonds at will, with very aurked resolts to tbs Wbols 
body Prom these experimeiita tbs vitamliiea bavs bstt 
dlviaed Into three clssses called Vitamines A« B, and 0. 
Vltamlne A to a fht soinbto. soefa as to obtained thiaa 
milk, and to remarimUs for ita effiMt on the growth 
and vitality of the sexual glands. Vltaadns B to a. 
water aoluble, such as to obtained frogi green vsqwUblsi^ 
and appears to be closriy a«oolated With grow th , so* 
pectoUy to yotiitg a nlm a l a. Vitsmlne O to atoo s water 
Mdatde soA aa cornea fitna onutgea and Wtedoa, and 
seems to be oonesrnsd espsetoUy with keeptag adolt 
tlisma In healthy ooodlttoiL 

(fosHaged m pegs A7) 



This rat has been fed on bread containing a large amasurs of ysaat Note tks ** befa rs* abd ^^aftst** siblteb wMl idns 
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stlT« to tbo dMocttom wSilch 
TUioM arc hto derelop vn 

diT d U towPt ■tniw, itnln and load The Aoatrlan 
Soctotr ^ BttgifMm to 1806 aooducted tbo initial 
aortor toTaattgattoiiB and itiidlM of the deflactlonii 
of artlM *nie7 experimented with a wide range of 
« ardtoe fron abort apaa bride modeU to anben that 
were T5 toet to lenffth* ptactog oxtrenieto bca?y loada 
at Tariona pdnts on the different arches and contlnn 
log to tocraaaa the load until the arch would fractore 
or cQllapat la arery oaae they measured the veiiJ<al 
dedeotlOB of the arch earh tlina after the load was 
norad or IncreaatA ^coaricably Talttglde resniu^ 
wero obtatoad from this raae a rc h work to the nltl 
mato toytrorement of arch eonatmetion 
lateatigatloti aow to progreea at the engtoeering 
collage of the Unlreralty of lUlnoto under the direct 
aopmlaioa of Prafaaaor 0 A BUis ia the first at 
tempt of any American inatitntlon or engineering so 
dety to fhrm mm light on the Intricacies and con 
(ff arch con stru ction and dealgn These teats 
are more ocnprelMnalTO ttian tboae attempted by the 
Anatrlani. and are to N oontlnned orer several yeara 
until an pogafide facts, flgurea and technical informa 
tloa regaidtog ardies are obtained At this writing 
the first exper i mental ardi at the middle mstem uni 
Teralty la batog tested It baa been built on the 
campna near the engineertog bnlldtoga It Is a 80 foot 
span arch with a 6-foot rise and la 8 feet thick It 
Is of retoforced concrete eonatmetion being 6 Inchea 
thick at the cr o wn and 15 tochto thick at the abut 
mento It baa been reenforced with ten halflnofa 
SQdUire rode— ^five on the top and five at ibe bottom 
In teetlag ont tbe atrength senrlce and dnrabllltv 
of this arch, the enginoerlng exper ts make technical 
computatlooa and ascertain tbe toemdcal stresses 
and strains which tbe anh sbonld snatalo Then they 
make practical application of tbeae theoretical facts 
*nieT aM endeavoring to eatabllA defialtely the truth 
or fallacy of the three theoretical aomnnptions which 
long bava been accepted as fundameutals by tbe cngl 
neerii^ tratemltr— that in the case of an arch under 
load (1) There oocurs no 
chei^ to the leng^ of tbe 
apan« (8) no chaage oMatot 
to the etevatM ef one sup- 
pert with ratorsaes to an 
other, and (8) no rotary mo 
ttch of alther abntaaent 
over Mdlts If tbe prac 
tical raadlta dww definite 
dertathma from theaa basic 
of arch con atr oc 
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A Mfidiliifi That CteaiB 
Away Land 
By WWtom Melas 


Bgparimaatal aith and teal walgfata at Uw Unlvemty gf Ultoato now beug 

abont ardi design and eonslructioa 

tnm the loads are idaced at various positions on the 
arch and In each case additional readings arc dib<U 
with tbe strain gages in order to check and estimate 
acenrataly any change in tbe length of these boles 
that may reanlt from tbe deflection — If any cNcar»--of 
tbe arch Blectrkal thermocouples are used to awer 
tain and record any rise of temperature which devol 
ops In tbe arch due to tbi strain which It expeileiuch 
under load Amagenunts have lieen made si» that 
temperatuie readings can be taken alrnuUsheouslr at 
4S different points in the arch In rase extremt rises 
of temperature an engendered by the introdiicthn of 
excosalve loads tbe arch will hump up and buckle at 
tbe renter and pirhaiis totallv ctllapse 
The tovestlgatlnnal arch In also unU< r U st fc r spread 
Ing and weakening of tbi aliutments when Uie loads 
are Increased and applied at different points Iielleatc 
meamireinentM are pro\lded for hv means of a gradu 
ated horisontal rod emasetl to metal piping and Mt 
between the banes of the two abutments Ibire aie 
five points on the arch wh« re \ertical deflectl in mi as 
uremeuts are taken As is idiown clearlv in tbe ac 
company lug photograph the loads consisting of large 
slabs of concrete of standardlseil weight are supported 
<m tables at both ends of an IHImh steel I beam 
Iwo Jacks an used tt raise tbt lieam and Its hii^ 
dens so that the weiidit of the concrete slalm la trans 
ferred to the arch 

The tests will ho cuntinned until the arch collspses 
Then a new one will te roustnictcd on the lasis cf 
the results obtained from tbo pioneer tentH lhe work 
will bo repeated until the englucHring auihcrltles at 
tbe llUuula Inatltutlon nn. satisfied that tbe^ ba\i. 
solved accurately and i ncluid^eU all tlK practical 
problema pertaining to arc h c nuAtnu tlcm and staudardl 
ration In particular It Iw oMl ms enough tlmt if tin 
work la carried to a logtial conclusion it will lead t 
the definition of tbe shape and style of con 

stmcrtlou for ardMs^ and through this to msterlnl In 
crease In economv and efficiency 


to learn the truth 




T HB increaaed 

fur mure land to be put 
In food crope neoeaeltotieg 
the cemveratem of brush or 
woodland Into agricultural 
fields Tbe prooras of re- 
( lalming land took our fore- 
fathera veara to accompitak 
and tbe progress made to 
clearing additional area has 
hardly ket>t pace with Ota 
growing popolatlou and de 
mands for more food inrod 

UCTtS 

In recent yeara tbe qww 
tlon of reclaiming land baa 
recelTcd the thought and 
energy of men In all parts 
of the country One of tbe 
most strikliig lllustratluna 
cf the advanced methods of 
doing this work Is shown below In tbe view of a new 
machine which is doeddodh out of tbe ordlnan 
like most mesUm agricultural marbimry this mu 
chine Is pn>pellt>d I>t caterplUar treads smooth enough 
to prevemt Injury tc rc ads ^ Alung the front of toe 
mat blue mar he seen a number cf bars having te^ 
nit at their lower ends When the rnsrhlne moves 
forward these liars nlteniateh enter the ground laeer 
atlng tiie roofs and briogiug the m to the surface where 
toe\ are carried clear of the machine bv tbe conveyor 
belt to be seen in the Illustration 
At tbe back of the machine are two chains carry 
Ing sharpened prongs Fhebe puhirise the surface and 
Icuve the soil ready for planting The ground to 
I rokon up to a depth of Ifi liiilies rhe abewe opera 
tions are all performed at one passage of the machine 
A generator connected to the gasoline motor which 
propels tbe machine furnishes current for several flood 
lights so that woik may be can led on at night 
The caterpillar treads are drivcHi M-iianiteb so that 
the machine may be easih steered lu recent deipcm 
strati ns slumps as larikC ns k) Inches in dlsgtftar 
has e lieeii exc a\ ated l>eiK ndlng ufion the na tiire ifltou 
land HU ascrage of tbiee acres per dav may bu 
cleared with this machine at a saving of IM) per cent 
over the present dav met hods 

New Varnish That Inanlatcs 

A NFW varnish p ssesidin. marked liiMilutIng pnper 
tin bOH been n cntly i laced cn the market Ac 
cording to tcvtv mndo the varnish after Inking poa 
Msses a high dielectric strength and electrical roalat 
nnce excellent binding and cementing qualities and la 
I ractleally moisture add and alkaline pro* f lhe var* 
niHh in net appreciably attacked by sulfuric arid 
nitric acid hydrochloric acid caustic potash ammemia 
chlorine gas or Iodine (ho average of all samplea 
tested ftbowed that aften* hours Immersion in water 
at a temperature of 80 degrees Fahr the weight of 
the yamlsb film had imnnscsl bv onh 0-1 per cent 

rhe 72 hoar Immeraloa 

showed no tendency to 
soften the yamfsh Him 
J. he tests mude covered 
the bending of Aims over a 
cylinder % Inch In diameter, 
and Investigation of its pen 
etrating powc r and tbe 
atiflkning point and toe 
dost free piiint In baking 
and drying experimenta and 
the well dry and thu 
hard-dry points to matter 
of time 

As an air drying vamlab, 
the report enum efa tos uses 
to wbirik It is Kultatoa, aoefa 
us a preventive of eono- 
slon and electrolyBls of Iron 
and steel and as a general 
ftnlkb on amtal surfaces and 
a waterproofing material on 
wood brick and c on crete 
sortoces As a matter of 
fact no siub catalogue as 
this Mhould be neceHsry to 
make It plain tost a vaniin 
scoring a good showing to 
all toe respects mentioned 
above will he; of material 
c o m me rc i al appllcahlllty 


•I toad pet day at a 
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The Modern Ufiiif rooM «■ noon dnrfaif the dnj and nl nlirlit Tho Ug doqblo with the beddinff in places avingi npriglU and thaiw on a pivot* awlnga into 

the ctoaet 

Home Building SimplilGied 

What Inventors Are Doing by Way of Giving the Home Builder More House for l«n Money 

By M. A. Henry 


A NHW YOUK n*al entatc opi»mtor wn« liirtii<*in‘e«l 
by th<* A« (he proimganila for froni tho hone* 
tug Mhimagp t<i nttiwpt, not ho long ago to help Iti litn 
mnell wa^ to itrorblt* ntHHltnl homon. He MH^iired h 
tract of land deMlrHlilv Imateil nnd erei*tpcl im It n 
gmnp of hIx room hnnMCfl The boniiOH wore of auh 
HtnntUl oonMtnn U<m — not clalMimto, Init with ideaHltiK 
detail — ami wore thortmahl} miHlorn, In Mliort thfv 
wore Jnat the wnrt of himaea that the average Ainerkiin 
family longs for 

la due time they vere flnisheil ami ndventwHl Many 
came to nee thoni lint few lioiiRht The operator was 
entirely ut a loss t<» know the nwwm The hoiiNes 
Hold for flftiMiO ui(h at onl> n fair profit over their 
coat, they were Ideally snlUsl to the art rage ne«l, 
the [leople uho tniiie to see thtjn api>enre<1 to bt* the 
latrt of pooplt he t x|pt^ted to find as euntomerK, The 
<»|iemtor agreed to iTirry a gootl (Mirtlon of the cost on 
mortgage IVhnt <H»nld Ih* the tmiihlet He aaketl one 
of hli proRiM*ctlrc cuHlonierH who had Jnst detldiM 
*not fo hu> at ilils time, uhy tlie pros|>e(*tIve cus 
tomer had rentdiiNl that declHU>n 
The man Itwik from his [loc’ktt an i nvolope on the 
bai'k of wtdrh he had Hcratthetl wmie figtirea 

"'Phert^H the reiiNon >ou dint moII \our Iiuum^H he 
said lict nn (xplnln In the first place, whetlier I 
liay cash or imrt insh, tin re Is ihiirgi^ahle ugalnnt nn 
Investment at least hIx i>or cent Intenst on in.OOU 
That IB fiOtKl n yiar 'I ben there art* taxes, whleh at 
|2^l ptT lino on A \nli)ntton of 9i:!0()0 Is $SS72fi 
There Is ftJfl Insiirutieo a jfar, $150 for toul, $J00 for 
reiMilrR, iind figuring the life of the Iiouho at 20 year*— 
It would Is* ont ofHlnte and worth little then evim If 
In gfNNi (Mimlltloii— the nmortlxatloii charge each year 



A form of wall conatnictlon wUch ia rocommendod 
by the Bureau of Standarda 


la $750 Add It np Theta a yearly cost to me of 
nearly $200 a mouth ‘rent* or alHint $33 a 
room! I cant afford to pay |20tl a month rent ami 
I can t nlford to liny that house •* 

And there H the whole ‘bottslug problem” In a niit 



Section of a porona cement slab that ia naod in 
much the same manner as wood 
for ontidde facings 


shell, BO far ns the Individual is coneenmd. The Ameri- 
can family of which the prospective customer woe the 
siNikcsman six years ago would hare thought they 
rniulml a six mom house for comfortable existence. 
Xow they live in “three rooms and bath,” and like it ! 
'1 bey have a feeling tbi 7 ought to lie poying for tbelr 
own home instead of “ctirUblng* a landlord llhe the 
rest of the sixty per cent of onr populatioi], and they 
are not finite weniml away from the good oAd days oC 
low building costs. 

Hut as a matter of fact, living conditions have un^ 
dergone a re\oliitlou In the iMst few years. To be 
sure there are feuer houses tier unit of popnlstlon 
than there nsed to be, and the result la that In many 
eases two or three farailles are lixing whore one llvod 
before But the author doubts If we are any less cimi* 
fortable no are simply learning to use onr home 
siMK^e more economUally 

lliat state of affnIrH has led to a real cballeogo to 
Inventhe genius to prislucc dexlces nliUh would atlllie 
still more efficiently the space lu u sinull iKiiiie, Just as 
nn> clutlUmge to ingenuity I'nlls forth much wuBted ef- 
fort, so we huve been deluged of lute with coiintleas 
imustng Hcheioes timl dexlcm A ft^w havo stfssl tlm 
test It l8 tlie purpose here to sluiw how tlieae are 
aciuuUy clmngtng our fonner plan of dally extetence 

Take the ease of the man who could md afford s 
six niom home He lives In a three room apartueut 
at Just half the cost to him of owning bis own home 
\nd those three rtNuus do the duty of atx, becanse no 
THirt of the home Is allou'ed to be Idle Tliere Is a com- 
fortable living room with a flreplaee, with no bint 
throughout the day that the two doors at one side 
coniH*al twiu lieds These beds— full alsed, sabstnntlal 
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•ad oom<offtfd}le; told Into 
•a upfll^ ptHAt^ with ttMi 
tod dDtbM hi pUott, and 
awtoc cm phrotv Into doneta 
behind fitodoor«» Ttor are 
Mnmg dot Bgnln and low 
etodi ready for nee^ in a few 
atoondiL , 

In Qm atnlnc room an- 
other larger bed le oeacealed 
In andtbee doeet Tbe 
Idtcban U anmUer than onr 
notbm were aocmetomed tn, 
tot la iBiieh mm conven 
lently arranfed and the 
himaewlfe^a work jie ccmatd- 
etabty eaalar There la no 
need fior a aerrent At one 
<«d of the ktfepben la a 
baaMa ‘^PnUman** toeato 

ftM cor^ wbeK txMkM A form of comtnKtloo 
and lYHKih art aeread at a 
icreat aavbif la labor 

Fttber» OMiCber and the children are jnat ae comforta 
hie aa ever they were In a atx-room hooae. and the 
hotiaewoife la leaaetted by one-balf 

The kitchen arranaemeat deeervea apodal attention 
The funrdnimnr aas atove with Ita oven, the aiuk, ice 
cheat, ^pboarda and drawers are all built of ateel into 
*oiie cenupaet unit Mother 
doeon't have to take a doaen 
atepa to prepare a whole 
meat She dnmpa the aar- 
liact Into a dinte that car- 
rlea It ontatde the IralUUna 

And remember, thin Ik not 
an taolated Instance Thoa- 
aanda of famllleN in oar 
larae dtlofl are Uvlua In 
'Toldlng*' bomea beeanae the 
aame ecoaomle eondltlona 
which force Indlvldnal famt 
llM into amaller qnnrtera, 
force owners to provide this 
Hurt of dwelllnf. 1C a man 
cannot rent an elaht-room 
apartment or hotiM at n 
profit, be rvts It Into two 
four room apartmenta and 
adds the equivalent of two 
rooms to each by the Inatal- 
latUin of dever bollt-ln 
devices. 

Many nnlqon iqiaec-Havlng 
ilevleoH are now being uaed 
muveSMfnlly One would 

think, Mijr, that It wmW Fabricated atael bra, 

1« ImiHwslble to reduce the 



the use of the children 
P\co the lowly but ewien 
tlnl Inmlng Ifoard Is built 
into the wall A IqU niir 
row floor I'oncettls a shal 
low olcovo In which two 
Innilng t>onrtlM, n large and 
a KDiiill one Htand upright 
The board" nre rea<ly for 
UHT Hlniply bv pnlllng them 
cluwu Into n bnrlsontnl ixiul- 
ttuu 

One maker of a famous 
ruody-cut hniino has Just 
pluceil nn the market a 
Kuiull dwellliiK whUh eniboil 
leH tlioae foatureH and 
others Fully half of the 
furniture Is * built In *' iu- 
flufltiiK a breakfast comer, 

rlns conatnictwn and Icebox. 

window seats, folding 
beds, etc 

**\>hat we are coming to Kiild WliUnm L. Mun»hy, 
peihsiM the uiohI Min^eeRMfu] liirimtur of simce-savliig 
devices, and bead of a uatlouwlde organlsatioo, **ls 

actua]l> a rtvolutbni of onr Ideas of what a home 


fV |i ’ 

1 ^ 'tt 1 


Fabricated steel hoaae 


I that ts steadily gaining favort parouk cement slabs during construction and stove, icebox, cupliMrdh 
as finished window seats, folding 

beds, etc 

floor urea (M'tupled by a ‘manslsetr bath tub Rut “What we are coming to said WliUnm L. Mundiy, 
It baa lieen done by making a deep well in fme cud of peihaiM the mosf MUceeRMfu] liirimtur of siiace-savliig 
the tub, which is sank lieneath the ibsir The bather devices, and head of a uatlouwlde organlsatioo, **ls 
then sits In an upright ismltlon, with the water around actua]l> a rtvolutbni of onr Ideas of what a home 
bis shoulders, If be so desires. The deep basin is also sliould be And it has taken a mighty upheaval to 
useful for a foot bath or a sinall tub for bring this about I'efqdo are not easily turuod away 

fnan the modeM of Uvlng 
t J| w Ith whkb they have 


w 1th whkb they have 
grown up 

*1'ho Idea of the mnsU 
bonw* In which every IncJi 
of space Is uM*fid, orlgl- 
iiRtMt, or at least lint 
gained prominence In Call 
fomla w here the h<»ualng 
problem Is least Rimte noto 
b]y In f,os Angeles and later 
Han Francisco The Idea 
has mo\iHl eastward steadlty 
mifll It is Just grlpidng thd 
great ceuti rs of isqiulatlon 
lu the b^ist W hy this 
should have been I cannot 
explain It simply bap- 
lieiiHl that the jxsiple of the 
Wist Win more receptive to 
w>w building Ideas. Stucco, 
for JiistaiuH' is just gaining 
promiiu iKv ns a building 
material lii tlie Ksst. while 
In mstloiiH of CHllfomia 
fulU iiliii*ty per cent of the 
liiilldltigs are of stucco 
‘ IliU will iieoide return 
(CoaflHsrd on po^/r n7) 



made up of standardised panels, which sells at a low coat and can be added 
to at any time 
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Tomorrow’s Airships 

A Snryey of What Has Been Done in Coanmerdal ATiadon end Its Bearinipoo tiie Itettve 

Bj Major George Whale, Late BJLF. 


T HB pTMent axe U one of liUMtIe In tlw endeavor to 
reconstruct nnmiieritjr ufter the deYimtHttnK effects 


X reconstruct tinmiieritjr ufter the devuMtMttnK effects 
of w)uit hus Iweu pructicully u World Wur To tlie man 
of buslUHHu, the huvIhk of time meuna IncneuHed pruAtSf 
and since ntust of smli man spend a considerable por^ 
tkm of ttaotr worktiiK days In traveltng* any means of 
reduHng tlie himrs iKHiipled by tlieir jonrnejs, Htbar 
over luntl or uinies tlie oceans, wlU be undoubtedly 
wcloome. 

It would appear that wa have reached by now almost 
the tnaxlnmin sliced which cun be arcompllHlied over 
land by the express train, and across tlie sea by steam 
alilp There Is left only one other means of transport, 
nnd that Js via nlr The two forms of aircraft, the 
almhtp and the heavier than air machine, rocelved an 
enormoua impetus from the recoffultion of their valM 
fur war punNwes, and reuohed a state of developtn«it 
In Avs years which would not have been at*hlevsd in 
twenty In times of peace Undoubtedly a future exists 
for both tyiics of aircraft in the ntalnui of contmerce, 
and It la anticipated that the time will come when 
the airship will usurp the funetlons of the fast-folna 
ocean steamers, while the airplane will take over the 
traffic now borne by express trains snd fast cross^ 
(hunnel boats. It wUl bo seen, thetefurc, that the uses 
of tbe two types should not cnnAlc t, Imt that osi b will 
act us the complement of tlm other 

Until Mime entirely new deulim of iilndane has been 
discovered, It seems fair to nsMUine that lui heavier 
than air machine ia capable 
of nnilertaklua non-stop i;— 
dtiihts over a distance ex ~ 
oeedlnff 2000 miles, carr>iiu crwMV nvDvr 

any cominoninl load On tlie DUniJ!< 

otlier band, as will be shown 

later, the airship exists to- Perj 

day which can l»e tranw Gross lift 

formed lnt<» a |>a)inx com Ulaposohle lift 

merclal pniiswltlun, and lii Allowance for crev 

addition the trniiKiitlsntto Available lift for I 

dlkht of the HrltlHli alndilp 

‘‘11R4” has provtMl that smh Full speed (lO<"/t 1< 

fllKhia will pnwnt no dlffi 

culty to an Improved moilel Petrol conmimptloi 

of an airship of this ty|ie Oil cunsumptloii/1i 

By aimilnx on thes** lines, 

we may assnini that for Omlslng speed (fa 

long fllstanei' flights over 

tbe oceans or vust tracts of Petrol cmisfiniptlon 

liroken and nnpopitlattsi OH coiisiimptUHi/h 

c?ountry. the airship will be 

found to 1 m tbe more rritlsliig simmmI (mJ 

suitable 

Up to tbe prwnt time, al (’•'tw* |•<»uwlmptlo 1 

thouffb oeHrlj' three yeorM I’onwiroptlon/b 

have eUpstsl mUiiv tbe a 

signing of tbe armistice, U Is 
disappointing to rt*ad that 
very little progress has been 

made In hlngland a commercial airship comiuiny 

seems to be regsnied us a new and highly hasardoiiH 
uodertaklhg Various proiNwalH have beirn made by 
a combine of the severiU Arms which bnllt rigid air 
Hhlps to the nnlers of the Oovemment to certain steam 
ship companies to exitloU tbe airship The Air Min- 
istry has been approached and is nnderstood to be 
willing to lease certain of the service airships for a 
series of experlmimtal passenger Algbts 

Tfae Germans, thanks to the genius of tbe late Count 
Zeppelin, have betm from the banning the pioneers as 
far as the rigid airship is coucemed In the year 1910 
a ivmiiMiny led the Deotsi he Luftfalirt Action Geaelb 
achaft was binned to run a ootamerrial Zeppeltnjwrvlce 
and proved slngulariy succeuafuL Four vesoels 
Mere utilised, immely, *‘8«*hwabeti," “Victoria l^ulae,” 
“Hanna" and ‘SmliMen" During the period 1910 to 
m4 over 17,000 iMiasengers wore carried a total dis- 
tance of over 100^009 miles without loffiirrtQg a (Angle 
faial anHdent 

At tbe conolaslon of the var a small airship caAed 
tbe “Bodensee * was designed and built with qultg re- 
markable mpldlty and not so very long ago a 
service was tnatucnrated between the Hwiss frontlsr and 
Berlin. This aAnaitp, In eompartaon with the wSf^ma 
SfiepptflMa,. tatJgmieti smaller, being only some 
euMc feet staivst the 2 mllUon coble fSet eapdrity tff 
tbe latter Tn dMdgn, too, aha differs quite cnnaldembly, 
lietng mneb grenter In diameter ns compared with her 


length, while all oatstde sorfaces aacli as Ana,, cara, etc^ 
are more truly streamlined than iivas the practlee In 
earlier ablpa. 

Twenty-Ave paaaengera can be acoommodaUd In the 
car and tbe Journey U nccompUahed In oomfbrt, hot 
meals being servad «o rontob The sclindnled time from 
Frlederldiabafan to Berlin was Axed urigtoally at amn 
boura, but the Jonroey in favorable weather has been 
accomplished In half that timn This service was main- 
tained thronghont the antnmn months when the alnblp 
retnmed to tbe conatrocUonal station In order that an 
extra section of bull might be added to Increase her 
capedty It was intended that the “Bodensee^ and a 
alster ship of similar deaigD cany out a servloe during 
the summer by means of which Ktockholm wcnild be 
brought within much easier ac(^ of tbe Oerman 
capital 

It seems reascmable to assume that If such suocees 
has attended an airship of small proportions, then InA- 
nitely gmuter results will accrue by building an air 
ship of slic In tbe case of the BriUali rigid airship 
“11-34," when suffldent petrol has been taken to render 
the traiiMHClantlc Alght a aafSa andertaklng, the marglD 
of disposable lift available for passengers or merchan- 
dise Is not enough to make aoeb a trip a commerdul 
pmpoaltton 

Fortunately fbr tbe airship, In contradiction to the 
airplane, tlie iieroentage of dliqxMalile lift Increases with 
the slse of the ship and the wefglif to power ratio d«- 


SOME DIRIGIBLE FIGURES OF THE PRESENT AND THE FUTURE 


yvr/ornwfscft 

Gross lift a 

Disposable lift 

AHowauco for crew, watt r ballast etc 
Available lift for fuel and freight 

$/)0O,C00Cu Ft Sktp 

6B0 UiUH 

9H.8 tons 

1 1 tons 

278 tons 

10,000,000 Cu Ft Sktp 
9118.6 tons 

200 tuna (apiinn) 

90 ttmn 

170 tons 

Full Hpeed (](V> Ictw than full iMiwerl 

649 kts (74 mph) 

T5 kts (868 mpb) 


1 «X) n P 

6,0(X) H P 

Petrol conmimptlon/hr 

072 Iho (1% gallal 

1240 ll« (400 galla) 

Oil cunsumptloii/lir 

97 Ihs (11 galls) 

.124 llw (.10 gall.) 

Omlnlng speed (fait) #• | 

49 kts (51 N mph) 

60 kts (69 mpb) 


796 HP 

8700 HP 

Petnil ct»nNfiniptltin/hr 

427 Um (50 galls) 

2,000 ll« (278 galls) 

on coiiHiim|itUHi/br 

49 11m (5 gulls) 

200 lbs (22 gsUs) 

rritlsliig iqieed (mJow) 

40 kts (46 mph) 

45 kts (51 8 midi) 


010 HPCIF. 

LfiOO HP 

Petrol iv)usumption/hr 

827 llM (45 galls) 

927 Ihs (185 golU) 

Oil fonwiroprinn/br 

x 

99 llm (4 galls) 

97 nw (11 gnlls) 


creases In tlie airship the enpadt}, and therefore tin 
grom lift, Increases as the culie of the dltnensfons , so 
that a comparatively smalt iniTeose In rise Is acGom- 
punleil by an enormous gain In lift, while tbe resulting 
Increase In tlie weight of the structure Is nothing like 
propoctloiia] 

To give an exumplo, tbe airship of 10,900,01)0 coble 
fret capacity hna Ave times the lift of tbe p r eae n t 
2.000,000 cubic feet capadty airship, but the length of 
the former Is only 1 7 times greater and tbeveftore the 
weight of the structure only Ac-e times greater (1 7)* 
Moreover tbe proportion Of useful lift, that Is, lift 
available lOr fud, crair» passengers and mar ch an dl ae. 
Is weU over AO per cent when compared with gro« lift 

Bearing th«e facU In mlpd the following tolde bbows 
the gain In lift and slii^ Increase In length for alf> 
Hhltsi ranging between 2BOO,000 and KMmdOO cubic 


the gain In lift and slii^ Increase in J 
Hhlfoi ranging between gy900,000 and 
fo« 

c^ifwdiyia OnmaUft Length 


DIainefor 


cubit feet 

IBJNW 

Infect 

Ufoet 

2,000,000 

. m 

648 

19 

.TOOO/KN) “ 

PLi 

788 

904 

ijm/M 

18L4 

SIO 

915 


lAlaO 

ATS 

«rrj 

OflOOfiM 

ima 

WT 

1118 , 

7,000,000 


m 


AOOOpOOO 

9118 

um 

1904 


8781 

ItOBl 

1804 

lOXKNUMO 

1016 

1.W 
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A aariag of ompumm mn Urn BffijI M 
the nerfoinnaooeg edt ah ilxattv oif SANMaAnMalMg 
aiM thMo esUMted ^ n raiNNl Of 
mid am p raa ent sd tn the center penst » - ^ 
rron tbeea Agnvea tt wiu be aacB thM ^Wagna 

and welgM-carrylag oQ pa rt y gf M 

laa^ a qpcetion of ffiaa. For 
airship of tbe future the range te to alptoet nn Jatenhi 
and purpoeni unltinfted «nd tbfi ffiF 

pacUy Urge. Boom 900 toim lift Witt M gvgilal^ 
fuel p saai ngsra and freight and the^ owHumet al 
cruising owed of 40 lasUi. woi^ oot tp iqmoiUMiartg 
tbrne weritt and tbe range te gMnn ffiMWO mUaa «r 
nearly once roond the worHL 
For the present, however^ an oirahfo of Uria ito ^ 
isu <«iy tn tbe imaftnotloo and it mitt he Of pmtm 
Interest to consider the eoiiiinirrigl ptmgwtfisecl^ gtr* 
sMp already building. Air Oocmaodora n, 11 IfaltUUh 
OMO., DSO., Rxr., tbe bead Of the Brttt* AMU|i 
Service^ gave certain facts and Agnma tn a Uetom be- 
fore the Koyal Society of Arts in l.amdon A fosr nonthd 
ago. Theee axe parttcolarly tnionhle ae Mag tbe Araa 
which oao be regatded In any way as odfoUl. The type 
of alnblp eboaen for tbe ooeaetem waa **8^88" (near 
known as “ZB-ST), which has bemi pandiaaed by the 
American (Jovemment and Is nearfag Qonipjgtioii at bar 
oonstmrtlonal station. Air Oontmodom Mgttland eboee 
an airship of this capacity slnoa nobody oooKl deny the 
possibility of building one of tMs sua, altbongh he-IUMl 
wmhad Agnrm for a 4WV- 
000 cnMc foot Mktp Which 
I gave atm better reaffitai 

IE FUTURE JS!L *1!^ iSLl 

foet She eould carry 18 

W Cn Ft Ship tons for no honra at a eoh- 

MI8.6 totiN tlnuone Air wwedof SOaid^ 

;iina (apiffox) Urn amomptfoii waa made 

90 terns that she would Ay about 

170 tone SAOO boors In tbe year at an 

average ground apeed of 4B 

LH (868 mpb) mp-b, although conndwice 

MKX) HP was felt that the MiM 

tl« (450 galls) speed could be maintained. 

Iw (90 galla) This would yield a yearly 

gmond mileage of 119,008 

ts (H9 mpbl miles and allowed the Mr- 

) TOO H I* ship to be laid up for tbreO 

n« (278 galls) months each year 

lbs (22 galls) The cost of surii a ship ew 

— — 7- war Agorss U £400,000 

"**'**>*> (aboat Imt it to 

" agreed that with atandardl* 

m ( w ftlto) ^ ^ pH«a XlSn* 

M (11 imito) radoMd to j»MMIOO (atomt 

tTAMWO) 

I The eoat ot a bwa atetto* 

eoMtotlng «r fas 

plaat, wotkabepa and totol- 
IBK righto orar aarMaadlag gramd to I0WMIW (aboBt 
glMO^OOO) or irltt abed to boaaa one ohlp, 

(aboat IlittiMWO) A moorliig baat, egoMaA irith 
aeoriag auMt, gaa gtant aad agaU atocaa, ate« magM 
coat <40,000 (aboat SOMOO) Flea booMi wm Stov 
Naratoaa to tia ■ a int ai a o d b itarato all gagto «( Mba 
BrItUb Bibpifa 

Tba foato gcagoaed tor warklag oat tha adat par iga 
ailto to Kagtoad to Udto 1,10 Oglm> If Bgitgnd gad 
Oalra AoaM# abada amdirW«actod aad Is Mis s 
■oottag atsttoto Itoar ainUpt araaM ba aOiililg '«a 
tbto roata, aaah dptog 0000 boatt, apd «ttS tola uraNto 
maott waaKlp amtea as«h wap woas ta pdii^ . 

■ato alrtoip arMIdaamjr 10 toaa toad Cara Mgbto 
oftoMofs. *»to dyiag ttma ftow Ifttoiaail UtOm oat 

asfry?. ?awii 5 » ‘ fT 

▼•toaadgstaa |»aa Ms g|ra| for tog 
nito Jto so idtotoag aan4<A m t|^ gtowWiM^ 
nab too Mt tta toDtolp tSdMaaWSbjpMrto 
00 Jk 

dito tlrdMi^oMS ^ 
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Synthetic Agriculture 

'* KlMWficdgft And ContidAnlioii of Every Factor Can Increase the Farmer's Retam 


jMSs istsm tbst tm u 
u lau^ oNsM tn asrkmltiir*. 
l(liMii»«ibnsaiM bt torbjftb^ tuy- 

^ *“Hei «r tftwS. ia«T ttUAit Mtn natnnl. bat 
04 Ittod tmOWtc AnfUr condlttana. 
tlur 'totsniStHfeiat oMMai rcTMl that 
AttllW riu n yiiM hi lev oil ovor the world . bwddeo o 
ftfw SOOA yl«ld% ^ for tbt omtrr nnai 


tkmH iMb m moft olAntanont, ond o» oil who ore 
SdOMHtMal irttk pnetlcol fomtas very w^ inu^ 

aisrlM t 0 t&o tiAlpiHraprtoted ooodltluiui of 
swwa rthst Aiv mttoroC a^ ofricQltQRr whtcb l« 
0 TOT 41 fMt idibwtlT. iVlhliliMF Aw Ito prepor work- 
lae a IriSif wHaiWe ksowMso ttum ony other, !• too 
ofilft SMM os fat thw aoot IndtaoMst foohloa. 

ywrti os -Snu rtiS i si o qonM o«t In oU eoantrieo 
lUM prs red Hmk iwoctlcoUar so lotl is ri<jli enough 
to pcodsts norlsmin crops, and toHoos means of in 
ofo os lna brodsctios hoTs been ptrtnted to Hence more 
tetcnohro agrknltnre with Ugfew yldds, but yet here 
srisnd fhcton thot Influence the crape wero either not 
tohen Into sooonnt or wete not glsoi ottentlon which 
tlMiy dsssrre, so that flnsny qrntbetlc crop prodoctlon 
was svohod wbicli brings the powdblUty of the soil to 
Us fscy Undt 

ir wytsSBts the most sdtsnoed stoge of crop pro- 
flaeScsS and Is sfter sU, the only sound one. It u 
hssed SS: Hts knowledge of the rsrloos factors which 
tttflnSBCS the- crops. It hss the sdvsntsge of being 
OppUcsMe tai sU ooontrles, wbsterer the tweTslUng con 
dKtoos beesose It takns them into scoonnt They sre 
tbs ssms ty ery w bsr e sltbongh tMr rslne Tarles pnMr 
thmUy with every csee, eo tbst no easy general role 
coh bs sppHsd, bat a prevlooi investigation becomes 
neeeaaary This Inveotigatlon bears not only on the 
iMdl, bat also on the climate, local conditions, and the 
pooillrfe Improveinents. To this Improveil sttnatlon 
tbs aM«t MitaUs crops are sdapted, the soil belDg 


By Henij Vendriimim, Agricnltnnl En g.««i«> 

worked by the moot soltable machinery and Imptoments 
This means a ptocess of selection fnnn banning to 
»d, whldi by Its cnmnlstlve tnflnenoe not only allows 
Increased yields on good land, but also tends toward 
bringing the capacity of poor aoU doss to that of good 
soil and brings practically all waste lami within the 
scope of reclamation Aithongfa fhU r«>8ultH could 
hardly be expected from the first, they are very marked 
already and go on Improving for perhaps three years 
untU the limit of the possibility Is reached The 
snceesslve Improvements may lead to new posslMlltlea 
In the shape of more valuable cn»ps which become 
adaptable to the site When this Is uceompllshod. ro 
tatlons as they now exist bonime obsolete and are atsui 
doned lu favor of snefa system of cropping that yields 
the highest return (hie of thp consequcncos is that 
wheat which has been held to be the staple crop is no 
longer necessarily considered such and very often will 
moke room for better paying propositions 

In the following survey of the pntcess which cannot 
possibly cover the whole matter, serenil Interesting 
points are recorded 

flyntbetlc afriealtnre not only invesUgntes Into the 
composition of the soli, but also Into Us geological 
origin, which is often more important os giving infor 
matkm about the asstmiiubiUty of the components Imt 
whatever the composition bo it is practically nevcT 
considered rich enough In available fe^ng dements tcj 
supply the fond for abundant crops, so mmietliiies tlie 
duautltles of manures and chemicals supplemeuted an 
extraordinarily high In ccimparisoD with what used Ut 
be considered a lilieral dressing. 

For Instance, on good land p<»tatoes ma> rec'olve 
sometimes, in addition to 8 to 10 touH of farm manure, 
as much as 10 to 12 cwt of superphosphstes from 7 
to 9 ewt <»f potash salts, 6 to 7 ewt of ultrati of mnIs 
and so on Pastures 10 ewt of tmslc slag 4 to o iwi 
of kainlt, and 2 or cwt of nitrate to the am* 
every >e«jr, according to the quantity of rro|>s taken 


Also more attention ts directed toward lime or 
chalk. In many a soil it gives exceptional resnlto. 
thanks os much to Its flocculating property, and the 
creation of an appropriate medium for favorable bac- 
teria, as to the supplying of wanted food The physical 
<K>udltl4ms of the soil and the subsoil are of fur more 
consequence than thej used to be conoiderod. The 
coarscnc*sa or fineness of the particles affect to a 
great extent the avallahlUty of their contenta, tbs 
power of retaining i hemlcals, water and fertUlalng so- 
lutions, the development of roots, the aeration of the 
Mill. Its permeability, etc , the proportion and quality 
of the humns. Humui Is greatly responsible fer the 
capsitty of the soil for ruinining moisture probably as 
many crops arc pn<vonUHl from reaebing full deTctop- 
nieut from shortage of needful moisture as from a laik 
c»f fcxal 

A good supply of humus yields a more favorable me- 
dium for ai*rol>lr Imi terlal life Kxecas of humus kesp a 
the soil unduly wot, cold and arid, and may be omr 
reerted by aiqdyJng lime and aerating the soil. Prac- 
tically 00 por c-oiit of arable land Is InsnlBrientiy pro- 
vided with humus 8hortage of humus can be cor- 
rected by organic manures gn^n or otherwise. Bomo- 
tlmes no farm maiuirt Is pr^nc<?d, hut oven where It 
exists the quantity is t|ulte unequal to the require- 
ments of the laud Therefore recourse must be bad to 
green maiiurox as a rule legiunluosae are used They 
are only exceptionally grown oh main crops but are 
constantly used ns tauh crops, cither on the Inter- 
cropping or the nft4*rc.rotqdng principle In Hyntbetle 
agriculture they c-auncq be dls]ieuscd ^th altogether 

They not only act cm the lines Indlc^ated alsivc but 
also enrich the soil in uilrogeu, act favorably on the 
Iiacrteria of uilrillcatioii, bring a gtmd deni of water into 
tbe soil and darken Its csolor ThU latter point, al- 
tbougb epute* important, seems cmly to be nppnHdated 
b> horticulturists 

(( OH pciyr 
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s Correspondence 

la iha conospoodaocs oo h u n o, Anosymoos oomnu- 
M ca tiooi o a nnw ba coo m dsi ad, bur ihs amm of oor- 
rsapondsats wItt be wkhhsid whoo so domod. 


Jafua and a Bic Navy 

To tin Bditor <a tb« ScwiTiinr Ammbcaw 
I n tlw oditorlal ootninii of 7onr ao i a iliw of May 
19^ yov take ap tbe qoeetlaii of naTal f l ea no amont 
aad «t|o that the United Btatea eoonointae beeauae 
Knilaad hat aerapped a large part her naer It la 
agned that diaaraMBteot woald be a good thing and 
we all hope that tbe day la not tar dlatant when all 
fonnn of nilUtaig oqnIpanNit wtti bo aa tar ont of data 
aa taoo0^rta. bat thoro are a tew latportnnt tecta 
that wa anat not swarlook baton beattag oar aworda 
lata pranlag boola. 

Vor tailgaci^ tbo aaval approprlaUoa tt oar llttlo 
aaCStboe aoMaa tbt Padfle tbr 1981 la Inat aboat a bait 
a tdlHw yea, Now a yen la only eqoal to 9fty oanta 
in mbaSnaa aaeaay, bat ceoalderlBg tta d U Sranea la 
pay et Ja a aaaaa and Aaaarlean aeaipea end abipballd- 
en. tt oMatt Swot two doBan. That briagi Ibair 
baV a Mlm yta op to abgot a btlUon donara agatawt 
oar p r t p aaaf katf a bUMea. Tea bavo eortw^ atated 
tbK aarat Smbiu <■ MtttlTe. How tong wOl tt bt 
tbit- wa Witt Sm a ralatlToly atreog navy It w« do 
ittt loop ga the taqreaaat Boaiaeb forlbat 
Saw. CM go ia a gB tt Crbat to JTapaa boUdiag aodt a 
aavrCodl Bbe eknot afford raeb an eapeaatTa pto 
tttaj CM tt atk aa aweb a. we can. Barely tkt Obi 
aaab-eg XCMMaa ark aat ttoiag to jaaw on Oaw, Bar 
taaff kMlSaalaattk baea no qnarrel with Japan. 
WiOtMttiaii. tMaa la a tm^ potweaa than. Tboett 
'aoil^ttlMMwaMtbktbalpagatothe Japa. Tbty 
bkttMtoMlMaMttkatyttattMKtbaB nuiton, 
tM#MW Mtt tbep do hot aaoA a navy to deCtiid 
•ntttt'ttdiaTatMaMwat loft and that tt 
MarMv « wat of tbabr «wa. Aad Mr 
liatMU.ttiu jMdJUpiMaaA 
1 ptM Math goCSl attkft Aaf 
dorM FUtte 

i ^l^l Satg^attaft tt wane Ibaa 



no navy at alt It only saertflees bra^e men and good 
material A nav} at tiie isittom c»f the aea should never 
have been built Therefore, If wc an* tc» have a navy 
at all we must have one that will overwhelm all possl 
ble enemies and do it easily \\e must put econouiy 
ont of our mind and think only of efflcleocy until that 
day dawns when we will all send our iMvtes to the 
•crap heap 

And the one grand argument for world disarmament 
is to stiow the world that we are capable of building 
00 murii faster and better than they, that they will ooc 
the bopelcasuess of trying to compete and deride that 
the beat plawls to agree to nnlvenuil dloannament and 
arbltraticm of all international disputes Not one man 
In « mlUlon would think of picking u quarrel with 
Jack Dempsey But when Jack gets out of conditiun 
and goes borir to a second rater, they will all be williug 
to take a crock at him 

Disagreeable as these facts are we must recognise 
them and act tccoidlngly And tbe only logical thing 
f or ua to do U to build sucA an overwhelmingly large 
navy that when the world vunference tor disarmament 
alts the oflDnidlng nation will not dare to brid out 
ogalnot tbe rest of the world. If they are on anywhere 
near an equal footing there is a cbones to quibble and 
refuse os she has done before. And what to mart Im- 
portant still, If she nafnses to see tbe hand writing cm 
the waU and Inslsto In starting a war, we must be m> 
thoroughly obto to knock the rays from tbe son of tha 
Japonoae battle flog that tt will never appear on the 
borisnb again 

I am sorprioed, tndcod, that iudi an admirable paper 
at the SciKNTino AMnicAN ohonld fhU to read tiie 
eIgDa of the tlinea. Instead of becUlng the Henste into 
cutting down the Koval approprtotloB tn order that tbe 
American peopto may have a little mm moiMar to kpend 
OA rordSi prtoe flgta and movliii pktnrea, it kbould 
urge ttw creation of a mighty armada and on over 
whtiming air finui which ore the oniy pontibla means 
of hrtagliig about world peace, 

Hlstoiy tou' proved tiuit there to no other oouroe 
pooslble. Tbe snreat way to provoke a quarrri to to 
be olnvat os^ipnod os the other tsUow, or to even let 
the other Mtov think he ie os good as you ore. No 
pefm thookht tm eould ccmguur Ihs world and did. 
Ohaqat Oottsm .tboad^t obs ooqld dp tim some 
thtni dad lo Mtly succMsd that CbSN woa no fna 
In ft JApSB has ondentiy not tooroad her loom and 
nntU kiw hoA ws must trnUd. bnUd. Mtd until eba 


sees the hopricHcsneas and folly of her ways or else eo 
punlMb her that she like the kaiser, will no Imiger be 
a menace tc» the human ra<‘« 

Am h iiHii*e-Uvlag cltlieii, a Naval reaervlKt, a veteran 
of tbe late war, a fairly heav> tax payer and the father 
of a family abieh 1 hope will 1 m* alile to grou up to 
manhcKMl and uomanhcxMl and end their davs without 
having to face tbe prlvatlcm and honlshlps of another 
war, T have given ileeti study to the matter and try on 
1 may, 1 can see no other solution to tbo world a uioat 
important qu(*Mtlon F P Abcukb. 

Wilkes Borre, Pa 

P H — Ppon MCeond thought, I bcdleve yem printed that 
editorial JnNt to start M>uieLliliig ^nu have Uo ahead 
ami pulillMh the aitswerH if there are not too many of 
Ihem 

[// our vorrrftpondvni to right tn Ato aattmaig of 
Jnpanaae poiMeM Ato point to «*riX mnefe We fAMt he 
to lorofig — EwiToa.] 

Why It Haa Bean So Hot 

To the Kdltor of tbe BciKSTinc AMESUAtf 
1 enriose a weather prediction and statement ot the 
cause of the extreme heat of the last few days, from 
tbe pen of our local weather prophet who furalsbeq 
torecosta fur one of our dallies. This organ to oup- 
posed to be nnder fairly intrillgent management but 
evidently prints this yam with complete faith in Its 
outbentlrity Its author vtows the solar system from 
the top of the ten story newspaper building (in which 
he operates tbe elevator 1, and arrives at the remorha- 
bto emduBlons set forth In the printed Item I read 
it with a mixture of Interest and cmasemefit which 
I hope may be shared by your readers Here to what 
be says 

**1C to likely that the whole arior system to passing 
through a tone of beat, os It sometimes does, finch 
heated ooues ore created by a nearer approach to 
some stars or sometimes by the combustion of a 
comet There was an instance of the earth passing 
through snih a lone tn J8Ha. where the disintegration 
of a comet was iMdlered to be the cause ' 
tot us trust that tiie solar system will soon get 
through tbe heated soue that it has enoountered In 
apace, and perhaps It to given to hppo that It will not 
next run Into a damp region of the universe that wtU 
result In excessive precipitation t J 8 0 

Battle Greek. 
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TowInR carriAfe of the ex- 
perlmeAtal wodeJ biurin of the 
Novj Departmentp where hoU dc- 
riini ere tested ittght. Model 
of *«NC-4** flying boot in wind 
tiinnoL 



With Model Basin and Wind-Tunnel 

How Our Naval Constructon Check Up Their Designs by Means of Miniature Hulls and Model Airplanes 


O 0TSTt>B of technical and Bhipbnlldlng drcleft there 
i« not much known nf na Interentlng cfftahllsh 
ment in Washington which has cniitiihnted In nn nmoU 
degree to the deTclopntent of the American Navy during 
the Inst twenty years and to Its success In the (ireat 
War It Is kmmn ns the Rxi>erlm(‘ntfll Model Hosln. 
And consists of a targe lalN>mtory whore rooosrohea 
ore mode to dotormliiu, hy making small wood models 
and lowing tliem in a ralnlaturo ocean, the best form 
or obope for the underwater jiart of nil iinvnl vtwtelH 
It Is possible In this manner to know long before a 
ship Is built just bow mnib p<mer must In* Kem*riited 
by the boilers and tbe engines to drhe the slilp at sea 
at Its deslgnctl spenl 

When It Is c<»iisldercsl that enMi of the great lialtle- 
cmtHers, 8!V0 feet In length, now building for the 
American Navy, will require 180, dOi) bormqMiWer to 
make a speed of *CS knots or pmdtcnlly 58 lnn<T miles 
per hour, and that caih will ctwi when complett*(l and 
ready for buttle about 1541,000 OOO (In lnip<irtau(*e of 
the work done nt this luUiriilory will l)e latter umler- 
st(N>d When n slilp Is said to rwiulro IHO.OOO liorse- 
ptiwer It nictina that the strength and force of the inu- 
Wiinery apfdled through Mm* protNdlcrs to the wnitr Is 
as gn*at as If It were drawn Uinmgh the ualer ut 
the top speetl liy 180,000 horses. If tlie n*slHtancif of 
the ship (.an Im* nsluml h> e\(ii one |M*r cent. It tneniiH 
that tlm work which would rtsiulre IStNI horses lo do, 
cun be saved 

In 1800, when the largo expansion of the Na\> liegan, 
the Nuvy IHqNirtment ohtuliied authority from 0>n> 
gross to build tlie Mmlel Hnsln and t«i e<iulp It for Its 
IniiNirtant work In tlie omstrui lion of mw shiiis ]lo- 
fore (lull time and until ll was cuiiipleted and put to 
oficratton (n lOOO, it was m^wssur^ for the Ndval con 
struc*tors to do|Mnd In the design of new 
Bhliw, on exiwrience with pre\loiu» hIiIim 
and on whut they rould learn fnmi Euro- 
pean testing basins, particularly from 
Kngland where the metluKl was first de- 
veloiHMl by Dr William Kroude Wltlmnt 
Huoli a basin tbe American oonslrutnorH 
were at a great disadvantage. Iiefore 
this sclentlflc method of ship design was 
Introduced, from the days of the *tk>nstl 
tutiou** and other famous frigates down to 
the Iron-tlod vessels of the Civil War, 
they luid shown themselves capable of de- 
stgolng us fast and powerful war ships 
us could be built by any other nation 8o 
In building up u new and greater navy, 
a model buoln was a gacesslty If AnwFiem 
was iMTt to lag behind ItS posolble com- 
petitors In sea warfare 
To Illustrate tlm saving In power made 
ItossIMe by the now methods, a compart- 
sou of the battk*ships *Oonaectl<*uC * and 
‘*M]cb|gfuf' may be given Tlie first was 
deaigmd by the old metlwds and tbe aee< 
ond by the model basin iiteihod These 
two v(*ftt«cls are of exactly the ohme 
tt*UHih and dlsptaceme&t, but to make 
I heir designed speed of 18 knots the *‘Con- 
nectlrui** requires 15,475 horsepower and 


the **Mlchlgan*' Is obliged to use only 13,850 More- 
over, the saving In the necessary weight of OMchlnery 
was available for considerable Increase In the weight 
of guns and srmor, making the **Mlchlgan^' a more 
powerful fighting ship 

tine of the accompanying illustrations shows tlie In 
lerinr of the testing basin, which Is 455 feet long, 4J 
foot wide, and 14 feet deep, nit ettdosed In a building to 
ftermlt experiments being made in nil kimla of weather 
Dn citlier side of tlie basin are heavy nteel rtUlH on 
which runs a iruvoltng crane, or towering carriage, 
driven by elc*ctrtc motors lu a manner quite similar to 
II street car 

TIk* models, twenty feet in lengili, are made of wood 
b> exiH*rt iiHMlel makers, us exact copies of tbo under- 
water part of the ship to be built Another view on 
this jingi* HhowH tlie modd of a fust cralser l>elng fin- 
ished b> a model maker ntid ifistsHted by the Naiul 
cimstructor in charge of tlie Model Danin Wh(*n fin- 
IhIunI, the mcNlel Is pimped In Urn water, ballost added 
until Its draft corrcfqmndH to that of the ship, and ttien 
put under 11 k* towing ctirriuge to whUdi it is attached 
iiy ll spring sc'ale which weighs the force required to 
pull It 111 tlw wafer ut dl/Tereut spccNls 

Fortunately, It Is not necessary to pull the model nt 
llu* name niieed us the ship but at a much lower npeed 
dbus for u ship 500 feet In length to run at 30 knots 
It Is necessiiry tn low a twootj f<.N»t model only one- 
fifth ns fust, or nt 4 knots^ Wliere tlie incnlel has been 
tested at a number of different siioeds, su> from 1 to 
4 knots, the corresponding ruaistaia'p of tlie ship at 
siieeds from 5 to 20 kmits la r4*uilll> found by taking 
into ronMlderatlon the difference lo weight or displace- 
inent lietweeu tbe two 

After tlio model reofatance Is meusurwl, the prapell 



the flaUdni tevehee to o mM hoU of a fotora I 
tha ooparvWoo of boti 


ers are put on the tiny ahafts which are revolved tqr 
Rinall electric motors so as to drive tbe model through 
tbe water By measuring the bornepower taken by the 
motors and the s|ieed of the model In the water and 
comparing this power with the resJntance of tbe modM 
ns previously found, It Is possible to know whether rim 
pn^llm are of the proper slie and form to be iA- 
dent when used nn the full-staed ship. If tlie propeUero 
do not work well, others are mode and tested until good 
results are fditslned Ily these tests It Is iwsolble to 
kmw exactly how much power la needed for the riilp 
and at what revolutions per minute the propeller will 
run 

The facilities of the testing basin are used to a largo 
extent h> private shlplmllding iximpantas to test tbe 
models of merchant shtpo. For such test they are 
qulred to poy the actual cost to the Oovemment^ 
nlNiut $500 for each model tested ^ 

The Hiime principles used In testing ship models ww 
nlpo used for testing nmdels of alnilaues and dlrlglblea. 
To assist In tlie de\ebqiinent of Naval ulnraft the 
Nuv> IMnirtment In 1018 added a largo wind tunnel to 
(be laboratory equipment. Tbe tonn^ which Is tbe 
largest In tbe w'orld, consists of a large air )d|)e, having 
u section eight feet by eight feet, through which tbe 
nir Is blown by a noO-borseiiower motor-driven fun. A 
wind H|ieed us high as 150 mtlee per hour may be ob- 
tained In amdber view Is shown the model of the 
s(*ap1uiie *'Nr-4” Ip position Inside the tunnel, ready Ibr 
the tCHt, Tlie models are made 80 Inches wide, that la 
to say, from one-elghth to one-fortieth as large as tbo 
full slKed nlndsne, depending cm tbe magnitude of tbo 
finished nuichlue 

Dy setting the model at different angles to the wind 
iind wi*lgliJng the lifting fierce and realatauce of the 
model, it Is possllde for tbe constructors to 
compute in advance how much weight tbe 
airplane will carry and how much power 
will be required to drive it Also, what la 
even more Important for a flying 
tliey can tell wbetber It wlU balance prop- 
erly in the air and atay right aide up. la 
tbe early developmeiit of alrploiMa maiqr 
valuable Uvea wera aacrtflcad becauaa of 
lack of thia qngUty, and a«^ta aakla from 
the ordtuaiT eagineering oonalilentliMia 
of economy and efikdant operatten, thla 
•avlng^of aklllad maa power to aomatblng* 
well wartb tbe coat of tbe wind twmU 
alike on eagtoeerlng and on bomamtariatt 
gronnda. 

In tbe dealgn and c eu a tm e Oan of tbe 
Mavy aea^ane **N0-4** tha in* atoeruitto 
cropu tbn AtianUe Ocean, careful umdirt 
teaU were made of modeto both in the 
wind tmmei afad in the bautot to 
Uwore ihmt ifaa craft urban bnitt weald do 
What waa axpaUM ef It The'anoaaai of 

this daaton la amiile evldaboe of tbe TUbm 

Cba auapia ui fc Willi t>*f*^***Hr It 
gtvea tn naa irfpd f 
In cM^dnetton, 
tton In 4ba bkpartoneeef tb*( 
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StMMtaK Iht IMimco FieU 

^'nUBNXNQ vUntAea toud** to a fft- 
£j aUltot pbrtM to the tobacco- 
srowrtttff WM of Uttt goath, wbera open 
ftM art t»Ut OB tbe plot of ground to 
dMtror weeda and other oxtraneoua 
groath tefora t^diaooo wedi are sown to 
pcodnce BeodUaga for transplanting The 
tolAOooiHrodiietng district of tho Oonncct 
tout Vainer U replacing this mtfhod bj a 
ptosining process— an iuTcrtHl pan Ih 
etoptoraa to drlrtog steam Into the soli 
^0 s(|Bliaa«t naad In sterilising to 
hacco ssed bedSy tberebp ellmtoatlng tho 
praetSos of ad toteostoe bnmlng of brush 
and wood on the land, constats of A 
portahla boUsr ^ 20-horsepower , heavr Boiler and 
9i-tocb steam bose^ 20 feet long, % Inch 
Iron pips long enough to ctmtey the steam 
from the boltor to all portions ot the seed 
beds; bears canraa or burtoi», 210 feet 
aqnare ; a steamtog pan to cover an area 
of about 72 sonata feet 
The boUsr to placed clone to the bed, 
and tbm InTirted pan to set on one end of 
a bed with Its inlet nearest the holler 
Soil banked aronnd the edges of the pan 
trapB the steam Prossare in the boiler 
to mglntalnsd at 100 ponnds, 70 pounds of 
iteam being the minimum for elTectlre 
steiillaatlan Thirty minutes' steaming Is 
saflktont for a gtren area, the pan being 
moTCMl along to a fresh spot The soil Is 
so I mp rored that less fertiliser to re- 
qolrod to produce thrifty seedlings. The 
simaratns designed for tobacco beds, with 
sUgfat modifications, can be applied in soil 
staaming In greenhouses, outside frames, 
and even In epen fields. Plant dlaoases 
are thereby eliminated as well as weed 
growth stifled liy killing the seeds of ex- 
traneous growth, snd the way to thus laid Platform c 
open for a butniimr crop in the absence of on 

Slum competition 

When Ofl SUqis the Shifting Sands 

B KTWEEN Pendleton In Btosteru Oregon and tho 
mouth of the Columbia Hlvir the Iniildlug and 
inatotainlng of the Columbia Highway has met aggra 
Tofeog oondltions caused by the careless eotidiu*t of the 
wind that blows upstream almost constantly thniugh 
the summer months The high waters of 
the Columbia Blver In the spring tarry 
down huge deposits of sand and silt 
When the waters have gone down the 
sand remains, dries out and the wind 
carrying It away forms dunes similar to 
thoae found along the ocean beach or on 
the shores of iJike Michigan 
These constantly shifting sand dunes 
had to be tamed in some manper so after 
unanoccssful efforts to regulate things 
and to keep the dunes from eneroacdilog 
upon the newly constructed stretciies of 
highway It was dedded to use oil The 
oil was applied to tho slopes as well as 
to the Bhifttug sands as far as possible on 
either side of the road 
The equlimient for oiling the sands 
consists of two iupply tanks or drums The a 



Boiler and auxiliary apparatus for sterllixing tobacco seed beds, connected for 
pv^cal performanco 
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Platform com harvester In operation Two mon with this machlito drawn by 
one horse can cut and shock as much com in one day as three 
men cutting by hand 

lids and a tractoi wbldi draws the oiling rig and supplies upkeep 1 

u and tho Btenm to the cnmpreMor iKiiks tarried on a trailer nted nt s 

ildlug and The oil Is heated by the steam ami Is forced through c«im witi 
met aggra a hose with a mixsle made of a short piece of half ineb to take n 

diut of the pi|»o The t»ll Is atomised by the hU am ami Is sent In qulrlug a 

ly thnmgh a fine spray for 100 feet or more The distance the 




• ■ ■ 
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The apparatos used in patting down the oil to make a road on sand soluble, nml 




spray earrles depends a great deal upon 
whether It Is iUrectotl with or against 
prLxaJllng winds. hero possible the 
sprnjliig U cnrrhd on with the wind 
It Is claimed by highway euglnet^rs In 
charge of this eoiiHtruetton work that 
when, siifneleot oil U iiwmI this method to 
Aery iffiK'llve ami the ciwt will, no Uouht, 
not be excvssiTc 

The Platform Com Harvester 

C OHN Ik one of Amf*rlea M big crops, 
ami Its nmgnltndc alone would sug- 
g(Ht the illlll(iilt\ of the task to barresttog 
the Itniiu tiMe at renge Moreover, com- 

lmr\*^tli»g Is liiulteil to n few days If 

acted for ihe fet^tUng value of the ffwlder Js to be 
eomplt tety rcallsofl H|M>ed Is essential to 
Hitting tlie com for nllage or fodiler 
Hemv, the valtio of a platform harvester 
wlihb (iin Ik* imrehased nr made at 
hnnie The phnt(»graph herewith desrrilies 
the twivrow harvoKter Two mim with a 
platform harT(>ster and one horse can cut 
and shock as muih corn In a day ss three 
men mtting by hand 
Ihls machine Is a 8le<l platform or a 
platform mounted on small wheels, with 
knives attaibed for Hitting the stalks 
Home mnde platform harvesters can either 
lie mounted on 8le<1 runners nr on wheels. 
The harvester Is pulloil by one horae and 
cuts two rows at a time Two men ride 
on the platform to catih and Ruptiort the 
stalks an thev are knifed When cutting 
com for f4Mlder, tho horse Is halt<Kl when 
the Khock In reai hed, tlie operators carry 
the cut corn to the shock return to the 
cutter and proceed toward tlie next obnek. 
The original <viat of a platform har 
voBtf r ranges from $20 to depending 
on the mako-np of the machine 1>evold 
drawn by yj many movable imrts, the repair bills 
® arc almost negllgllde Sbariienlng the 

knives usually represents the exiieiisc of 
upkeep It Ik cMtlmatetl that the machine can be oper 
nte<l nt a »smi of Iwintvfive ciutH un acre Cutting 
c<im with a i-om binder Is much mori. exiienslve, 
to take no nctoiint of tlie cxiicnsIvc investment of ac- 
quiring a cornhinder 

Non-Metallic Gear Material 

U P to It fiw xears ago practically all 
nolscIesH gears were mnde from rnw^ 
hide or linnl IIIh r Ilotli of those rnate^ 
rials an. iinHUlrahle fi»r timing gears, be* 
taiisp the\ Kwill and distort when Im 
inersetl in oil lhH'eiitl> a number of non 
imtnllic muh rials have lieeu dcvcloited 
whh h have millhlentlv high uitshnnltwl 
pro|K»rti* K to jtennit of their use in ttsuhetl 
gearing and arc utin sonorous ami Impels 
vlous to oil and alkalis One of the latest 
of tlicM* niHierlalH contains two basic ele- 
ments a phenol fnrraaldehydo condensa 
tiou protluit and a fabric 
The matiTlat Is as strong as cast Iron, 
is not affected by moisture or oil Is of a 
high dielectric strength and Ih inert, !ti 
aand cfoliible, and resistant to most acids. 





«Mv kMnrtr SttMill tk« MlSHtaH SSKat Mtn <Mt) nt after amHeatlM af oH to tha aatel faraiatteB. Tha tofi* 

****^^2id pfelan iT^aetitoDy of a WiAud aai fruM oacttoii of tho UiSiway, ttttto oa It appears ss 
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Transpordng Electric Current 

Modern Tnuumiadon Linee and the Manner ol Their ComtnwIioQ 

B7 J. F. I^ringer 


O KF of tbe creat adTant 
affiBK of elntrifitr a 
aourco of porwer In th< paw 
and corUluty wltli whkb 
tbi puwor roa\ 1 h tranmnlt 
ted from j Int t> |H>lnt 
Tbls la t n of tb< liaatf reu 
auDN for till hiffontli dp\il 
oiimeDta t f Motor power 
altpa In reotut ytorM Stub 
altea arc nftin In lomtlnnN 
far frtvm ativ of tbi p into 
wbi ro pnwi r In to tv* iinwI 
llu marpfft punt of oon 
aninptlnii niav Ih lUO ^1 or 
eron more milei* awav rbe 
natural itlwtaiUa that In 
tortoni may l»o fn^inent ami 
formidable Uhtn Iona d la 
tanua are Inrolveil the Tolt 
age la naturally wt at an 
exM mUti 1 V high le\ el ao 
tbat tbe problem of trana* 
mlaalon becomeH complicated 
with aafety cpieHtlonH Involv 
Ing propertv and Ufi llw 
total croaa motion of cen 
dnotor may bo very ccmibIcI 
erable bee itiw of tin 
amonnt of enrre nt that la to 
be tranamitted JhJa will 
be accentuated Mliin some 



Feooomy la tbe abiect of tbla aarpriafagr MoCbod of iaaembHng tba towira m Iba irmuid and tUting 

tbem up into tba eertwal podtioa 


pawnapimp aw 

wir wSA 

^lllf IMM M 4^ 

poaMoMwoCtbipoli. 1M 
r«H|t of Mo trfUfiMnt 
la to pwriiM HM 
with a brnd bMb tfbM 
tUa baao la put M» oopM 
wttb tba ggomdi ap by to* 
lug Ao OfpoaitP ««4 of Aa 
gfai poio-^ bald mm 
aUpptatft br alakag «r otbap- 
wtaik tho gbt pol« ba 
mado to Mata ftp w ay d, in 
Ita trigagalar baat aa a 
bfnga, tqr pwUag op tba 
ropsa Tbla polViig aaay bt 
dona bp boia^ Miftbaa m 
bp nma powoc AMt tba 
baa baan pidSad a^ 
aontwliat, ltd aaudlav and, 
nap ba aaeofad to g abl|- 
aUa potat on tho framowaak 
of tba narrow t oar ar tba 
foot of tba toawr la m 
Tented from dipping bp 
wooden atakaa drltw tala 
the gronnd or bp abaM 
eqalvalaiit neana. If now 
tbe rofMM to tba gin pala ba 
paUad on again, tba pola ant 


other metal thnn eopiNr imh alnmionm) la emplored erected In rwent Team are inrobally nearly all to be tba tower may both he rotated, aa blngea, nutU tba 
In addittc n to the KtrictlT tiiglmerlng niatten tbe (laiwed as Mlrelemi towers tower has conm to the Tertkat Hone reader asap won 


transmliMluii cngiiuMt must eouKidcr coat the entire 
dcTeUipiiH nt liic hiding the truuMnlwd m line must 
make h renwnabb prjilt The nadir mn^ lierbiiiw 
gather from the ^ riM lug c iitllm that the tranmiiliMton 
problem ma> oftc n I e« « mi chip of cc nsldt ralde dllh 
cnlty 

In tin older dn\^ nhen tin dbctatieoa were short 
ami the loltrtM 1 n flM Mooden p<di mas fotiitd anf 
tie lent And t si i\ Mhcre It U uurt1> a ipicsthm of 
mippcrttni. tiligmih tclcphmc electric light and trol 
U\ lima tilt p li IN 111 gciuml uw it Is uwiallv of 
Mood lint 1m n nntiuiPH f c nunti nr Hteil Hut the 
steel toMcr In n< m rapidly coming Into uai esptLlallr 
Mherc Iua4> turreiitN cf blub >oItakt are to be trana 
fflltted 

rbe wireless tcMW 1 m a nlohd affair Its film Hon 
Is to support tin airial Whlk Unn aie relattvely 
few to erect taih unit ma^ easlU ho a lerr c maid 
<»nilk atnictun In fact the Lnlloat steel towem 


Ibe wooden pole (a In greut nw In rouueetlon with 
fhi tiansmlaalnn of electric cnrrint especially where 
the Mclghts to lie carried are not exceaslTe and wbere 
mat ness to tbe ground of tbe coodnctlng wires or 
cables Is permlfHilble The erection f long nnwlclilT 
and hiavY poles la no trifling prolilem eMpeciany if It 
lx rcspilred that tlie expense ptr isile be kept at a low 
Inc I dm mitbod makes use of a derrick mounted 
on four wheels If the poles aie to be alongside a 
iullwa\ I r trolley track tbe moyahto dirriik may bsTc 
I tiack car fir Its auppurtlug element Mr W A 
1 adno a superintendent of a New Jersey pnbltc eerr 
ics* comiiany built some pears ago n special derrick 
Magein which Is able to erect poles at points 10 feet 
from tbe wagon Tbe derrick mast Is supported at a 
IMilnt latween tbe mida by an axle and a unlyersal 
Joint It Is temporarily gttpsd baedt by ropee attaidwd 
to a ring at tbe top and to conyenient points of at 
tachment near by 1 he use of this apparatus may be 


der why tbe gin pole Is used at all and why the towsr 
Is not erected at once Just as tbe gin pots la erected, 
by pulling on tbe ropee attacbed to it. lb anawar 
to ttaeae queatlona, one nay sap tbat It la deri r able 
to have a consldefable anils, in a Tcitfcal plane, be* 
tween the tower or pole and the rope attadtod By 
flnif tuting the pole a aumedent angle Is made powriMa 
for the mcMieiate weight of the pole alone Isitor, Jdisn 
a loiie Is arranged to ccnmect gin pole and tower, Wva 
win be a comriderable angle between tbla rope and tha 
leugtb of the tower 

It Is quite matomary to assemble and bolt or ritet 
together the cenmilete tower In a boriaontal poettloa. 
tbe adyantage of doing all of tbla work rioae to tba 
ground must be well nigh obriona Howerer it to* 
cieassa tbe dlfllculty of ereetton yerertbolewi this 
method Is probably more prerslmit In the United Htana 
than the alternative of piecemeal erection In atwolutaty 
(f onffaged cm page 8S) 


taken Hs fairly rcprmentattvi of np to date practice 
Mlth poles 

J he wooden pole la bowerer beexmUng dbaoleta wbere 
beevy iwwer currents baye to be tranamitted conald 
crabk distances To get tbe wires up to new lergls 
and to carry besTier weights are requlreincnta tiiat 
hate been met fay the oae of steel atru c t o r ig Some 
UmeM tbe towen are Tery considerable affalro, so that 
their actual erection at on ec*tinomkaI expcndltnre re 
ctnlree careful attention Aa aualugous atruccure ia tbe 
toMcr fur a muckru windmill Ihese are erected In 
more than one way Sometiims the comidete tower Is 
bnUI In a horisontal position on tbe ground, and then 
tbe whole affair is set up on Its base At otbnr ttaea 
tbe atrotture rises pleeemeal from the groaad up 
If the tower baa qalto a narrow boae, it may ba 
riassed as a pole and ba erected slmlUrty likgwiao^ 
the structure to be set up oa end may be two adjaeent 
uprights of a tower and the connecting tnunewoifc. 
Tbla may be set np after tbe manner of a tow e r WIA a 
narrow bass rbe proeedare maj pursns tba following 
lines Jbe gla pdf la latUed on aa tba erecting ap> 
pUance In tbg p r sae at cue this may cooalst of a 
limg and falrty gggtp pole pierced tronavauelp at 
' interysls A pair of wto e l s as an axle map ba adid 
to help In the traiMportatioo of tbe pede and In tba 
earlier part of tbe epsCatka of upending It Tba Mia 
may he passed throaM ana eff tbe perfocatkcia hi the 
pule ttw selection faatag «Mde accocdlag to the ecmdl* 
tiobs at the momeut A. ^ple of ropM are ■eeatad 
to tbe smaUar end of tto gin pble. At tba Umiar awl 
a triangular frama is ggctold to tha pola in mm wap 
aa to be in tlm HUM ptotoirHb tba alia tba Usae af 

Another mmMoUti^MRo foe . »o««o all. * 

■taal tewer aa arrangM at tba ap» af tba gift pola aa to ba pto 
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! ' With the Engineers of Industry 

A Department Devoted to the Physical Problems of Ok Plant Executive 

^ dftoM to friwiMU mm, t^orito manoffen, proditctinn enghtem^ and tdl other exeeuttves ereking the martmum effleieney m earrytnff on their 
'‘Vtf- ndUgr of ikta deporimeHi will endeavor to anewer all qtieetione relating to plant tqmpmenit faetory management, and tndueiruU a^mr« tn general. 


' y«l<M «r Clt»ii Wla49WB 

^ lMl to ptmdi tte ggogol of the 

^ tmt this pracUee 

to to 1w hi Iho S^tOTMta of oohm matiufne- 

^ tpodal wliidcnrt at wtodow cdMuluf com 
00 k 1i xoCroMtfng to hm the same point 
ei idigijr ktottg h t oat Ito abMntoljr dtalntereaUMl 
»o rf t rr^i j ttoi a l< to»toe d l»om tho oommereiai atondpoint, 
Mt MUto ItttWMM In tttt Maftb of the workera. 

Wif^tol'a vtqMt toeoo toC rhe f tomt Trade fiappto- 
iMtif of ICpiteii ift iQulftoh dooto 
thttM AtMMt Mtoafht and fmh air. The dirty 

wMoto;. dtpUm Mb anOieritof U a kind of aereen 
betoTMto Ito*^ BnA thoae vbo oeek it like the coal 
HOQbDa, St la j p ot w tofcao tha aonUtfit Unlike coal 
lefciyk apft hi gwoTad at a r^ttyoto nial] capendl 
tut of kmto Btmlltht exerdaea a profound eftoct 
hi IdlUac tba ucnia of dleaaae. Move important than 
tkta la Ita oflkat m tba human betna at work. Thla 
ittaet to baeurtng faeftter n u der at ood aa time goea on 
toaeuttpt Dr Leonard, the weU*h&own HnalUh an- 
tanjiiy, wfove 

**^0 ditbmn, hgr bla ItMloor Ufa and by the nnokc and 
dni if dttoa, to withdrawn not only from the Infln 
4MI of anbHihtr tba radiant energy of which baa tm- 
dflfpbtidlT a moat iloteat lafluence on the cntaneona 
(atti) nerree and eedlnga detennlned by them, and 
probably a no toaa Important Inffnence on the blood ami 
o^ar tlnraea expoaed to Ita action.*' 

IRw dirty wlnitow, ol conree, ahtta out what Uttlo 
of tba annllght tbto Indlrldnal might obtain Am Dr 
HIU polnta onl^ the winter life e€ a city dweller to a 
poor eflbatltQto at beat for **a man'a life " He apemto 
bto day wUhtn doora except for a brief walk to work 
ar tba train. The quldienliif affecta of the annllght arc 
dea tod him area when the aottUght to arallable, for the 
dlttU ofllce or abop to prorlded agalaat the penetration 
of Mmt baallng warmth. 

nia to all loe% contlniioa our BngHah authority 
Mas ao waakanad hy tbair niroondlngB cannot and 
do not rmnaln In wood agititn. They become pale and 
IrrltaUa. Tbay work badly and they derelop diatem- 
pira of the mind. like ah^ idanta, they becoma the 
eaay pray of dtoeaae Tbeir output to below that of 
wbtob thay are capable 

The teaaoa to be derived from the foregotng to that 
U to tba payt of good boalneai admlnlatratlon to pro- 
vtda ample window agnca in the shop, office or factory 
ImlldtBg la tba firat plaea, and to ke^ anch wlndowa 
or any other wlndowa <deen at all Umea. Teata mude 
on ontobvaea working bdilnd dirty wlndowa and the 
aama engOoyeaa wdrfciiig bablnd dean wlndowa gen- 
eratty meal a 5 to lA per omit Incraaae la efflcteocy 
Theca to go goaatton about tba tmportance of ample 
Uai^ partteniarly gnnHibt where poaalble, in the 
watkiday world. 

QiBMiMtiMi Motka Pktans 

n il t mllHIwnr* Uet Uiat notion pietarM «ro 
nine nod tar adfortWag pnr pooeo, .mm of Um 
• drorttilnc ttina nctwllp boiar Ournn In the tnuUlor 
ptatata ttaMoNi itont with tho nmnl prodnctlonii. 
Bnt thp ponlMWMon «t, mptoptac notion pletare fllmii 
tar onnriwtfan work fa tat Ur«e and man pluto 
altka haw aot n. set taa» to be appreciated by the 

tiMta U Ml bottor way of teWac a otery or ncplaln 
laettrtate anCbhnry «r work than by nottoa pictnre 
It malti the aOt aalvttaM Uwfnafo oatMt» to bwdn 
wltaTMi ko plaat bat PUo*. Ramarluu, 

ltatalatap«Wta>klkabd pthor ntaeoUaneew nem 
ta JlM*MlilWfitiM^kbMOtloB itatntoeia bom* 
dcUf MtjPyOlkkW ylcttue hu aa-wK- 
aMiinPfiiita ItHHi'ft Mtaaa ta ttplatalny an tdaa. 

o^aathn to ba 


that reepect no bulletin, iMmter, Individual letter t^r talk 
can compare with the motion pU*turo, which iMmlttvel> 
leaveM a permanent ImproMttcm 
Orgauliatlon fllma are Intended to bring out cortnln 
Ideaa that will milke for bettor work and bettor work 
ing condition! in any orKanlaatlon Kor Inatanoo, Mime 
companioM have had fllma made to nbow the TorionN 
actl^tlca of the company, In order to Instill a liettor 
understanding of the organisation, Its lileals and 
achievements, and also in order that tin* Individnnl 
worker might hare some Idea as to where he or she 
flfai Into the general acfaeine of things Films have lMi>n 
made showing the right and the wrong way of doing 
a given task What better argument could lie found 
than to show a worker a motkm picture film which 
depicts the wrong way of turning out his work abmg 
with the value of the merchandise which such Islmr 
has produced, and then to show Uie correct way along 
with the increased value of merchandise thns prudiutnl 
The fact can be brought out that the more the worker 
inudnoes, the more his earnings 
Fortunately, there are numerous firms speclallxlug 
in non tbentrlcal work today The cost of making 
meclal films Is not prohibitive, isirtlcularly In view of 
the service which such films give Non theatrical pm 
joctors are now available In a wide variety of designs 
for the projection of the standard ala^ oellaloid film 
or the so-called 8afety Htandard fllm^htdi Is mmle of 
acetate of cellnloae and Is therefdra slow burning, be- 
ing approved for use anywhere and by anyone without 
■pedal fireproof booth or license 

Thu DlMd Engrine Ashore 

T HH mention of tHesel engines generally calls to 
mind a ship installation or even a snbmarlne riding 
on the surface of the waves let as a matter of fai»t 
it appeara that the idesel engine Is making good 
progresa ashore, and Is to be fonud In many largo 
plants. Than one of the recent liiNtoMattoiis of the 
Dtoacl engine comprises four engimvi, each a JINni- 
borMpower, four-cylinder two-cycle unit, Imllt for the 
Phdpe-Dodge Oorporatlon, one of the largest mining 
oompanles In the world These four Diesel engines 
are the largast of their tyiM? ^er omstmeted for sta 
tlonary nae In tbto country, and in horsepower per eyl 
Inder they are Mid to exceed any IMesel engine ever 
built In tho United States Two of these engines 
going to bid Mexico and two to Arlsona. They will be 
dlrect-coilnccted to ISnO-kllowatt alternating nirreui 
gen er a tora to supply electric power for copper mines 
Some Goooepcioii of the enorD}f»iis sJae of these niiltH 
may be gained from the following farts The height 
from englae room floor to top of engine is 28 feet , the 
toUl length, ludodlng generator, is 51% feet the 
width, 19% feet, and the net weight, «fiO.Oni> pounds 
The IMesel type of oil engine Is being rapidly adopted 
for munleipal and general jiower plant use ami espe- 
claUy for driving auxiliaries because It produces power 
at a lower cost than anv other type of englue MInco 
the type we are referring to Is of tho two-eyllnder de- 
sign, It requires less floor nimco than those of the four- 
cylinder design, and having loss weight. It reduces 
InataUatlon coat and fixed charges It will operate 
sbooeMfully on a large variety of low grade fuel olto, 
the apedal atomlxlng noxsle taking oarc^ of oils from 
28 to 12 deg Bamnd 

Another topical Dleari engine installation Is a 12fiO- 
boraepower unit dlreet-counected to a two-stage com- 
prraaor. which to Inatalled lu the power plant of the 
Detroit Copper Company at Morend, Arlwnia The 
aompreoMir baa a capacity of 64U0 <mblc feet when 
manlag at a sfieed of 180 rp.m The out- 

pot of the compvMiQr to varied by changing the apeed 
of the Dlcad oglDa. Tbto to accompltohed automat 
toally by an air gover n or wbidi varies the q;ieed of 
tha engine betwaen 98 and 180 rpjn to meet the de- 
mand for ahr 

Dlead e»gt ne* are made for cither eonatant or vartg- 
hie ivead (mention. Such machlDea aa oompreaMurs, 
htowlnr amddla, puanie, Ige madrinea and ao on are 
eoiam ott^ WTen by the vactoHa speed type, while 


magy aocHfla kiatanal^ of the oeogtant apeed toP«* 
bate ham made te ^dectric light and pdwer planu. 
dour mtUi, textna worka, ship yards, oement ptonlf 


and tolnea. 


Potting Waste Vapor to Work 

T HK maumr in which the cainnUy of u beating 
plant for a imi>pr mill wuh luetcast^ by the proper 
iitlUsntlon of waste ^a]>or, In ricMribeil by W H 
Howell Jr In a iwppr read before the Technical Asso* 
(ialiou of the Tulp and Paper Industry This novel 
Mheme Is (pitte topical of what Is being d<me in many 
progressive planta with a view to rednclDg thdr 
ovorhrad OK far ns possible during theM days of Mack 
trade 

As Mr Howell stated, the nsnal practice has been to 
heat fnwb air from outdcMirs by carrying It over steam 
cfdlK, blowing It Into the room and ttildng out the muls 
tiire fmra the drlirs, either by liaving openings In tbo 
rtNjf or wlLli exhaust fans. This system has been qolte 
highly flevelupeil and glvoK sattsfactlou provided It to 
properly Installed 

At the mill referr<>i1 to, this old s>stem was In use,, 
lait ON tho pnNiiatbm wos lucn^ased alxait 109 per 
(rut It was found to lie iniideipuite It was then ar 
rangeil to ventilate the mnihlne room with two fans. 
One exhaust fan is used for puUlng midst air out of 
the machine hissl to the ecsmomixer and a supply fan 
dlstributea the warm iilr to various iwluta lu the rocsn 
The hot outgoing ulr and tho fresh c<dd air irlsacrosa 
ea(h other in the (*cunomlxer without actual ormtact 
except through <rrrngatcd plates. Ilie obJe^X of the 
corrugated plaUn* is to luable tho closest possllde con- 
tact for transmission of heat from hot moist air to 
the c(dd fresh air, at the same timt soimratlug the 
nitdst ulr from the drv air Both fans are lielt-cim 
nectHi to a single JO-horsc (lower constant siieed electri< 
motor 

III average wliiier weather (5i* tahr ) the eeono- 
uiiM r is able to raise the outdoor air to 107* Kahr for 
distribution ill tin mnchlue room lu quantity sufficient 
tor all voiitlliting punHiM*s and without Hie use of anv 
stinm whiitsoever llils rrHuXt Is aceompllshtHl mdel> 
by iitlllxiiig the waste va|Kir going ont of the machine 
IkmkI and still leaving a large (|iinutiry of vatnir avail 
filile for otb( r hcntlng purposes 

It was found that U)7* was too warm for tho comfort 
of the opertitors, and a eertaln amount of midst air was 
e(Hisefitieiitly allowtsl to esca|ie luti> the atmosphere 
witlMMit iiasslng tJirough the ceonomlser, so as to bring 
the air tirniiieratiire supidied to the room down to 98** 
or 1W 

Mr Howell staUMl that, so far as be knows, this to 
the first practical use of the idea on a largo scale for 
beating and vonClUttng a muthtito room without the 
use of steam from Hn Is>i1er plant By Its meana 
flrst-class ventilation conditiimH are assured tn a place 
that fnnnerlv presented a very difficult ami expensive 
operating condition Of conrae the lutentlon to atoo 
to use such waste heat In some caooa to aulat drying 
operations in summer 

Wheel or ‘‘Snow-Bomed’* Baila 

T HICHE is a prolific source of injury to rails whidh 
has attravtod little attention considering Ita general 
prevalouce that Is, wheel burnt rails, w>-rallml, says 
a report of the Commlttoo on Safety of llallroad Oper- 
atloa to the National Aaaoctatlon of Railway and 
Utilities Oommlfarionera. The tdlpping of wbeela canaes 
abraalon of the metal at the ninning aurfane of tho 
rail head, attended (mnmoiilj with the generation of 
Intenae heat by the frictional resistance Involved The 
term **anow-bnmt*' to employed In aome localltiea, 
having the same meaning as wheel burnt, due to the 
fact that allpplng of the wheels occurs during attacka 
on anow-drifts 

The heat generated on theae occaalona exerta a pro- 
nounced effect on the metal along the top of the ralL 
A thin layer of metal ralaed to a adnUllatiiig tempera 
tore, rapidly cooled hy conductivity, reudera the atecl 
exceoalvely hard. Less rapid cooling anneato the atoel 
Deeii abrasion of the surfaiw affotda opportunity for 
the Inception of a line of rupture The Urge number 
of wbed-bomt raila and the small number of ae- 
cidenta which result from them indicate that onUnary 
Injuries are not sertona, but none can be regarded 
with Indifference This branch of the rail questlnn 
to far more complicated than Is rcallaed 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



Sectional view of bride wall in which 
a apodal pinir haa bean inaartad 
to take a wood ocraw 


Screw Holes for Screwleas Phceo 

A NKW (IcvUt* whkU [wnultH an or 
dlnary wrow or wire nail to lie 
fnatonod |K>rniBnently in tllo, hrlok. 
metal, ocini rete marble, Hlate, glam 
plaHti r or any other milmtanee, haa lieen 
|K»rf»»rtiHl and 1 h beliiK naeil Hulldera, 
plnmliorH, elettrlclnna and other tradea* 
men hm well aa eugineera and lavnieu 
will appredate the advantagea of ouch 
a praetlcal and uaefuJ artJde, whkli 
can Ih* f]Ul<kl> and ennlly Inntalletl for 
the huudreilB of usea to Hhkii It Ik 
suited 

1 he ti( w ’tlevlee eoUNlNta of a hollow 
tube of loiigltndlnal Htmnda of Jute fiber 
nnnented In Hmh a manner that when In 
pOMttIun it U niiarre<.k*il by molatiire or 
temiieratnre (bungea It la applied by 
drilling a hole ut Uie pmp 4 »r hIw* In the 
material to retvire the plug with a 
sliding fit The plug Ih then InHerted, 
and as the wrew or nail eiitcrH the plug, 
tlio niwr atrandM expand fUlbig the 
port's and iNHiualiig an Integral imrt of 
the ■ubstam'e In whlrh It Ih Inw'rtefl 
Tests made under ntlual working eon 
dItInnM have shown that this device with 
staiidH a dlrtN t pull of KN) (MuindH In 
plaster, HOO pounds In lrf«i, ami UVi 
poniids Id c'omnHUi brbk, when n Vo 14, 
J Imb wri w wnH UMed A grt'uter resist 
anoo was shown when on IndlrtH't pull 
was used 

ProvidiRg the Rake With a Catter 

F INDINU It ImptisHlble by hand lalsir 
to keep IWruuda grass out of the 
two.acre law n of tUe palatial home 
whore he was employed as head 
gardener, AllMTt Conrad of rnsadenn, 
Cal decided to do mtnu* ex|wrlraentlng 


lie fastened a long, Hl}ari>. broken 
knife-blade acroaa a comimm wire rake, 
and buekcKl the running grasses and 
weetls If I til tbU It eucournged bis 
kit a and be aet to work to chisel by 
hand ont of cold stod what haa oomo 
to lie known as a cutti'r bar mke Kach 
tfM)th knife-llke and pointed and set at 
a pel u liar angle, la detadiable no that it 
may be groniid anew when dniled , and 
thi'se tooth fustt'msl against a sharp- 
oned bar make an effei tlve weapon with 
whlefa to fight the wild grassi's A lawn 
is cat and eomlietl by It the line grass 
passing thrtingh lietwceu the square-set 
tc«oth, while the niiiiiers sihI coarse 
roots are separated and drawm ont by 
the f|Uii k Jerk upon the handle 

For eighteen months this gardener 
used his new implciimnt k hiding that 
a few heksTM con Id do the work for 
merly done by fourteen ami seeing the 
rejuvenation of the old lawns, made new 



Bake fitted with catter bar to facili- 
tate the work of gardening 


by the eomblng and re-seedtng that was 
DOW an easy matter, he finally siHnirefl 
patent rights and pnt the handy, sorely 
necilod tmil U|»ou the market Thirty 
six hundred are now In use In southern 
Callfomln Park eommlsslom rs art' 
finding them of kimmIhI value In mrlug 
for large lawn ureas, 

Mr Conrad has also ottacbed a little 
hue to one end of a lightweight rake, 
(at right of photograph) whhh gives a 
worker a double Implement This 
lighter rako Is used uism lawns In gtssl 
eomUtlon, while heavier ones are iieeos 
sarj where old grounds are to be made 
new 

Takiag the "Kick*’ Oat of the 
ShotgoB 

T IIK 'klik l«>Mi MlintKUu In « 
qui-nt objet t of Ingenious Inventors. 
While llio recttil nr *kkk' of ninny dif- 
ferent kinds of guns has been imt to 
work b> making it ejt** t the siN*nt cart 


ridge shell snd reload the gun, thus re 
suiting In an automatic gun, for the 
mtist iiart such efTorts have taken the 
form of ingenious though simple shock 
absorbing stocks. One of the latest of 
such deviivs U shown In the accompa- 
nying UlnstratloD The stock of this 
shotgun. It will be noted upon careful 
study, is divided Into three parts, be- 
tween which are iilacsd sult^le com- 
pressllde mtirlugs. The q)riugM can be 
adjustisl for any desired degree of re- 
skitani*e or shock absorbing qoalltlea by 
the knnriett wheels. U Is claimed thai 
this ft»riu of stock abanrba TO per cent 
of the force of recoil 

Hot Water for the Couatry Hoate 

T HF problem of hot water lu the coun 
trv home Is always a serious one 
Of late years there have been several 
Ingenluns hot water systems Introduced, 
among them the automatic gas water- 
heater which automatically heata the 
water when a faucet is turned on In any 
imrt of the htuise Where gas is not 
available Imwever it would seem that 
some Ingenious tn\entor could develop 
an oil water-beuter that would also be 
automatic 

A Teanb Ball That Caa Be 
PuBiped Up 

A M« W tennis Imll mHnufa(*tured by a 
New York concern may lie pumped 
up like an automobile tire when It feels 
rather flat after a strenuous game The 
Inner Imll of this tennis bull has a omall 
knot of soft rubber attached to it and 
throngh this knot of rubber the Imll Is 



Pumping up a aoft tennia ball of now 
design, to make it like new 


inflated before the outside felt cover la 
adjiistntl When It Is necessary to rein 
flate the ball the needle of the Inflating 
fknic'c is pressed through an imtellhle 



Stock of a akot-nii, provifiefi with 
adJnataMo apmga to tako mp 
the recoU or «Vck** 


crosa marked on the cover By pomptiig, 
the air Is forced Into the ball till It 
feels sufficiently hard for use By plndb- 
Ing the Imll with a pair of small pUera 
at the place the puncture Is made, the 
sealing Is made doubly safe as the knot 
of soft rubber closes up after the needle 
point has lieen removed 

Aa AU'Rouad Pice* of Faraitoro 

llOM Uennauy comes the all round 
piece of furniture shown in the 
collection of pbotographg at the botton 
of this page This piece of furniture 
Is a highly Ingenious oomUnatloo of 
easel and table, and may be naed for a 
variety of nseSk First of all. It may 
lie used as a music stand, aa shown In 
our first lIlnstTatton The bmumwlfe 
may find It handy as a reat for her 
neetllework, while the otodent may nae 
It as a book rest and writing desk The 
artist could hardly find a better easel 
than this simple piece of furniture The 
fair sex, by means of a large mlmor 
and the table attachment, can convert 
the mme piece of furniture Into a dreaa- 
Jng table 
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Whal Are Vitaadnce? 

{Oontinmed from page 70) 

Kfoaatlj tfao dlocoTery bM been made 
that tbe Cuod rlobeot In TlUmlnee !• remit, 
of the aurt we liMTe RlwRyn thoaght lueful 
cbleOj for making bread and beer Ai 
earlr aa 18n2 un Rngtleh phrelclan named 
Uooo reported the mwoeoafnl oae of yeaiit 
a» a medicine, but nothing came of it 
There appeared no good reason why a 
man slionld take yeast, for Inatanoe, when 
affected with atoniacb tmnble 
But in 1917 Dr Philip B Hawk of 
JMTenion Medical Collcffe, publlabed the 
miilta nf an Intensive reaearefa which he 
had conducted with 3 reaHt and irave now 
Impetua to the Intereat of the medical pro 
fcfwlfHi flluce then a numlNH* of eminent 
phyalHana have collaborated In thla work 
and at leoat two of the Inrgeot hnapltala 
have loaned tholr facllUlea to the luveatl 
gutora. 

It now appears that there mai a very 
fUNKl reanon for the hngllab doctor a 
**rooUHh notion although be biinaelf did 
not auaiiect It Yeast contaloH In highly 
concentrated form the Vltamlne B aiil 
IB particularly uaeful aa a general condi 
tlooer {taya Dr Hawk In one report 
“In many of the cuHca which came 
under our obaervatlon the yeaat treat 
meat caitaed an Improvement In the gen 
eral physical condltl<ui of the pHilent 
(piltc uueMtociated with linprovi^ctiL of 
thi aymptoma of the imrticulur diaeaae In 
queation 

I dseaeca which appear to Improve from ; 
the >eaat treatment IiKlnde atoiuatb 
trouhloa of nil kinds, constlimtlon mn 
down and nervous ecmHltions, loss of 
weight and appetite, holla, blnckheadn, 
and othera Tho Improvement appears to 
come fnim the MtlmulRtJve effei*! of the 
vltamlnea on the glands, especially those 
nf the digestive avatem, combi netl posaW 
Wy with »)me other unexiilaliieil prop* 
erttes of jeaat. 

Another algnlflcant conclualon wna 
drawn from tho feeding of yeast to mta 
*A acrawmy lethargic animal, rather 
dwindling In alie with unaleek i^iat and 
evident malnutrition will completely 
change Its aptiearance and respimseM In 
a few daya at most on a diet unchanged 
except for a tiny bit of yeast ’ 
Undoubtedly umny persona are anffer 
Ing from a lack of sufflclent vltamli^ 
We use tinly the starchy part of our 
wheat polish mir rice, peel our vegetablca 
and fnilts and thus remove fn»m <mr diet 
most of the vita mines Oeneml health 
could without doubt he Improved by re- 
placing these lost elements In this con 
iioitloii on eminent pb>8lclaii recently 
HUggeatctl that we eat nt least a quarter 
of the sklu of oath orange bccausu it Is 
rhh In vltamlnea 

Dr 11 Adams rmiofatr of the Division 
nf Agricultural Biochemistry of the Mln- 
neauta Agricultural Experiment Htatloii 
has experimented In the fedllng of vita 
mines to farm animals 
' From the standpoint of the stock 
feeder hb well as fnmi the suctolnglcnl 
standpoint ** he aaya. “this work suggests 
two Important things which merit m 
pbaals first, tho question of diet In rela- 
tion to sexual vitality, stcrilllyf etc, and 
secondly, the Importance of fresh green 
fooda for all growing animals, especially 
poultry We have cured llmbemeck tu 
fowls by adminiateriog a vltamlne extract 
lirepared from wheat germ 
“It la very possible that the laxative 
action of many fruits, whole grains and 
bran is due In a measure to fnercaacd 
gland secretion brought about iiy the vltti 
mine stimulation As a rcaqlt of our ob- 
servations we wish to state tentatively 
that the actions of the organs of Internal 
secretion are dependent upon ^ sUma- 
lating action of the vltattlpaa Whether 
this la in tliA nature of a liFva athnnlant 
hoelear nntriant, or ehemleal nndena of 
k hormoiie la of conrsb a aomtter of spee- 
nlatlaa.** 

B«t wa are Interested here^ not so 
■ndi In the impvUvemeat of tha general 


health during normal nfetlme as In 
whether this Iluo of experimentation 
offers sny hope that human life can he 
extended beyond the one-hundred year 
mark which, so far has Iwen nearly 
always the ahsiilnte limit of life Will It 
not lie iMisslhlc when the vltamlnes them 
selves, tlielr effc<.t on the glands, and the 
effect of the glands ou the body arc l>ct 
ter known to live for two hundred or 
five humlred years? 

We may rcnsonahlv Oiiiuliide fn>m the 
wlentlfic evldeuev alresd> nt hand that 
such a thing Is plnuslMi at IcuhI There 
to he no doubt that th« iKdentlal 
Immortality of the cells which coiuihiso 
the iNNly has been twrahllshtHl Tin re is 
n growing \ oliimc of < v Ideiu'c, porhniw not 
eonclURlve but making the pnihiihfllty 
ven great, tliat old ngc Is intliu-etl prin 
iliuilly h> the failure of cirtnln glaiidH 
which exert a mysUrlouK but a vcr> real 
liiflueiico iiiKUi all nf the tssllly tlmiieH 
Finally, tb< life and vigor of these glands 
seems dependent tiiM>u the m^MterUnis fiMsl 
element, vltnuiliieM, 

It Is t(K) soon to draw ismltlve cmicln 
sioiiH, but ivrtaiiil} the path to n va^t 
new field nf reseim b is imw clearvsl awsy 
which Odd may hold tremenilouM results 
for the human race 

Home Building Simplified 

(roaftssed from pogc 70) 
to their six and eight room dwellings 
when iKvmomic I'niidltbuiH arc again act 
tliHl? I do not think NO 1 know of lUie 
case In tho middk^wost when* a new 
aiiartment hnUHc has lN*en built Is^stde an 
old style one The new mwrtments have 
three nioras as against six in the older 
one The qiinlltv fif the build Ings Is nlMitil 
the same, but the thn*o-rooiu apartimuts 
nuit for more than the nelghlsiring six 
rooms 1 know pirsonnllv that evorv one 
of the small hut eiitlnly nuNlcrn and 
convenient iipartments 1 m nnPnl nil thi 
time and that ever since tlM*\ w»*re built 
the owner of the six nsim suites Una bad 
trouhli In kiH*plng tenants 

Aside from Influencing the dcvLlopmciit 
of s))iiei*-Huving divlccH, whhh are revolo 
Uouixlng liiU*rlor armngtunnrH, tho 
hmising shorrngt* has h1m» had tin i nTei t 
of Htimnlatliig liivuithm In inw tviioH of 
hiiilding matirluls nnti In the isTfiHtlon 
of others. 

In the iK-vTiri* Avikhhan of Mnv 
JKth last then* was doNcrllKHl in detail 
the plan of Mr Stuion l^ike for building 
Nuiiill monolltlili hollow wall eoiirrcte 
units In <>entrHlt«Hl fn< lories, the eom 
plete unit to Im* dellveretl on a s|H»elnl 
tni« k to the lol, ready for iKHnipam v 1 ho 
cuiiMt motion nppar<*iitl> ovtnomeM pn 
vliHiH ohjet ttoiiM to concn*te homes In 
that It Is damp-pMoftHh (MmiitK of nii 
Infinite variety of dt signs and docs not 
rofiiilre the crertloii and tearing down of 
costly forms gt the building site 

In this connetlbrn another small buns 
tug mitt which has rctvntly niuUe Its np 
p 4 *arHnce Is of Inti nst In this ease sheet 
Inin Is used In the roiistnn (Ion whleh bus 
manv novel features The thief feature 
of the bouse Is that no nail or holo pierces 
the galvHidxed mitnl, so there are no 
points at which rust can attuckc the 
metal The outer walls art* made of No 
jn gage sheet stet 1, golvaiilaed and 
imlnteil, and formed Into sections 24 
hit lies wide with a rigid pn*saed steel 
Ntiitl in the center of each section These 
Hfctloiis interkkk with each other and 
the etlges are hrid In place and rcluforoctl 
by Iron rods, wfalcfa run tbmugh the soc- 
thins lengthways, bolding Iho roof and 
eaves securely In place anil being bolted 
at the huthim to angle-iron hUIk The 
roof also la of galvautsed sheet steel and 
together with the outer walls forms a 
rhrld wat«r tight all-sreel structure In- 
side this shell the finishing la done with 
ordinary woodwork Walls and partitions 
are made of half-inch asbeskos wallboard 
nailsd to wooden studding and rafters 
Aa an addad Insulation against beat and 
soand all exterior walls are Hoed with 


'>iJpntaAlrflcrMee 



If you are — 

a Flyer, 
a Stadent, 
an Instructor 
in Flying or 
in extraction, 
a Manufacturer; 

You wrill be interested in the 

bargains offered by the War De- 
portment's great sale of Air Service 
surplus engines, planes, sea sleda, 
spare parts, and accessories 

Bvsry concslvsbls bit of squlpment naees- 
asry to flying will be found Haled In the Air 
Servlco cimiloc which Is sant to all persons 
interested And the prices which are fixed on 
only small fractions of orig Insd cost of this 
quality malarial 

For sn in s t a nce a new engine at $100 1 
Twenty-four foreign and domestic mskiw to 
choose from Some are readily con ve rte d for 
use se marine motors AnoUier Instance of 
the values offered pUnes at $100, $150, $2Ca 
and up to $1000 

Write for the Catalog 

These are great buys, and you wlU find 
many others in the catalog Look over the 
values offered, Inspect the goods and place 
your order At the low prices, tbeee goods 
are movrlng fOst Oct your orders In early 
Write for the Catalog teXy Addreoa 

Mstoriol Disposal and Sohroga D I v tol ea 
Air So r vl^ 

WAR DEPARTMENT 
MM-K,Mniltiea«Bldc, WMhta,tMi,DC 

UMirBOrSlllIRSTliDfr 

SuiRinwB 

ADSMOniCAllllWMV 


We WUI Make It 

AiriMni In • nccal tuiueloM or eovehy pre- 
duced Iron Rnr msfal And Onl E h ed in any color 

WotorlMiffy Button Co., Wolsrbary, Conn. 

South Dakota 
State School of Mine* 

IUN4 Ck,. SmO DdMia 

HaaJuAclimNlttiahafiyaarlnttshMnr- 

utina nave ai tboir duorwajr nirb a wooderfei ammmr 

UbuntoryMtlMltlaokniUancbin 

Do f TR— are a real rO le OMl. gl iEW t ial, MMeo* 
aadilelalwtiMi EogfaMwfoa. 

XnuBRW are lew RTHt murS attenww n glrtntbebi 
dl virtual RtmlimL Writ* aod l*l w Ml yau more abnoi 
UMadvanmaMtaaraproTtrtad. Vor naniocanrt boos of 
vlawa sdrtiaRi, Tba P ra rt rta n t. 
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SaENTIPIC AHiaaGAN 


PATENTS 

I I' JJAVl. AN INVf'NHON 

wliuliyoii hihIi to inituiit joii rnn s| 
write fiilfy unti fnily 1« Miinii A ^ 
C*o for in regtirfi to the ^tcat S 

wiiy of oljtiMiiinK prolii tioii I’liuse g 
aketetloB or ti inoU* I of >our in> g 
volition niiiJ n ilnn riplion of the q 
Uevice, oxplainiiiK itfi opimtion 
All roiniDtttlf^^tions are ntrii tly ran- 
fidetitiui Otir vtial onu lu e extend* 
iiiX over s jMTiod ot iievi*iit\ >iuni, 
enablos im m many coaes to adviM 
in roRard to patentability mtliuut 
any ex(M)Dse to the rlinnt Our Hand- 
liewk ou I'at-entii m aent free on nr 
quest Tins explmna our met hods, 
terms, el-r in refcnni to Pateate, 
Trad* Marlea, FmwIrb Putmta, ate. 

SCIENTIFIC AMERICAN 
fiMiln rMHl QHk* IM**. DmMw •! 
l U ri a tolwMlwt-Md parttaliw d rv- 


1 


MUNN A co^ 

nw TOIK 
CmCAGO, ILL. 
VASBUfCrON D C 
UN nUNCUCO CAL 


Aiumal Saba c ri p tion Rataa 
Sdap ti fle Amarican Pnbltcat&o» 
Bclautlfle Amtrlcau (MUbllnhwl 1846) out 

jiHir 16 00 

Bcleiitinr Am^rlran Montlily (aatabllabed 

1670) fwa jaar $7 00 

PoaUffs prepaid In Unlti^ Htatea and poioa 
Blona, Mvxlcu, Cuba and 1 anama 
Poratan pMiaaa 

Bclantlflc American fl 60 par year addltlooaU 
Nclentltlc Amerlran Ilonthiy 73e per year ad 
dltlonal 

Caaadlaa Peataa* 

BrleutlCc Auiertian 76c per year addlUimal 
BHantlttr American Aluathly 80c x»ar year addl 
ttunal 

Iba coniblnad aubacrlptlon rates and ratea to 
rorelgn cuunlrlea. ludludlng laiiada, will ba 
furniabed up^in application 
Namit by poatal lu* expreaa money order bank 
draft ur thecL 


BtmiNBWI OPFOKTtlNITY 

rtKf OAS tiaye a bnMlnaai poiAmmIoii of your own and 
aam Idg Imvina In aorvica fiHX*. A new ayNlnm of foot 
aanacUuni raaillly laanietl by anyone at Iwma In a fnw 
waefea. Kaay tarnu for nmiiina oiwiiinuMAxcrywham 
wttti alt Ute trade ynu oan attend to No capital re- 
wired nr rmiH to buy tin agency or aolhiting Aildnei 
W^tenann lahorabtHee ZlT{M>k liar linHioit M aim 


BIIMNKM OPPOBTUNtTY 

aUHKTANIlALi maiMibuHiniiia iiH-|ioraU<m wauta 
aapaldfi nieu bi eiituliiiali Imiin li anil inaiiaaaaaleoiiien 
Boa to tabos iiaoaaatry 'Will allow oxiimimm to Haiti 
MMra aa axplaJnod. AiMtoM, XIr t limiiner OM N 
HaJUmnrB Mil 


BICa AND PATBNT FOB BALB 

mu makliia cider wlllHntt prm«. W kkia- of )iMMitor 
vanta party to put on market Kelldica patent ontrtahl, 
m royalt y f>aia Aroaile lilda IjhiiIm 

POBEWN STAMPS 

U mPPKRKNr HTAXIPH, iaHudliig (miiui, Japan 

Preiirta <'olc«ilea, eU alveii to eppllcMiU Air our blah 
arade approval ■elci'tloiia. Hciid referaiicM and aUmp 
C tba XIMlRU<Mll) HTAMP m DapA U, MIlAad. 


WANTED 

A warfca mattaavr of A i ainilty nuidani bt hla Ida a a 
Baanamlna iitwiaanitHiui of labor and tborvuably uplo- 
4ate on alt otbar iiuMthma mlaUna to maoutanlura of 
■udal iHtMlui'U In a plant employing afteen hundred 
la abrbleeiv liiindnHl in nornial tiinae. Htelo ea|N>r*wio»t 
aatary required and rafeRtiirea. Unlr tlionniahly ex 
nactenced men neodaw dy Ib K HI Hclentinr Amerlran 

BUSINESS OPPOBTUNITV 

WdlJiai Uka to yet In loticta with AvMplsna Mmiu 
S aturera or otbeni who niiaht beooma luiararted and 
M« noancially able bi roinhu't Ilnlicopter-Aeroplann 
aaparJnieuta. OiMraulaed P> lie iMUb liitaraatJujr and 
meilual Addrm X. U. Blaokabar, P O Box SSa. 
Biawtun, Ala. 



GAS, AIR, WATER. CASOUNC PUMPING 
by vaemun ar praiiaia of ak wMb 

LEIMAN BRQSTaIR PUMPS 


ROTARY-POSmVE 

Widrly u>«d for aaiotlna mcAKurina 
fooiqu i>rmtiHrf>rtH r*apcr ferden, 
packayc wiamiciH, laiitk nlllni de 
VKce litrl Ml hralmc onlliu kac 
luntjuTs and blow pli>rv, aghmibia 
rhrwK-al and inhrr wilutkaut, fund 
biaatlnx lr>>tini for kah* vacuiun 
ctoanlna jtmming cnainoa and 
numm pdlKina Mcuutn rbitcha, 
Wowtna away atamplna* and cut 
Hna> fnim praaera and nuchmea. 
rafaJkr A'e Af-T 06 
UUMAN MOS. SI WALKER ST.. N.Y 



T. 

felt Under thurenpnt gflliiuK pUn tho 
ixnnplote huuve, 9o by S6 ftH*t oouUtlntDf 
four rcNiing Aa<l bafli. la ttold oiul erected 
rompliti' wttb iilninlilnir ami lUclitlng ns 
tuna for a little JeoH tlinn $JOOO Tbe 
boiiHo may U i xtemlofi lonjcthwiae na ili*- 
Ktnxl In two-f<Nii uiiltK. but eaunot \n* 
mmle more thnii oiu Ktory fii bright 

I' nr Mil mnn Hhn wlahia tn build n dla 
1 111 ) lit r borne fnim hla own plnnit. there 
iM inti ri'si in new hnlbllng innterinla and 
In Hie Iniproveim ntH In old ouea, notably 
In HtiHvxi fYinalrm f but 

One of tb( iHteat mntt rlala is n de 
Teloptni 111 Ilf tho iiHpbnIt ahinele In tbla 
(iiM the HSplinlt biiHP In made miteh 
heavier I ban UKunl and a eontlug of 
irniiiml slate proKoefl on the Niirfaee Tt 
la imeil In large ntamlAnllged alalw ar 
aiding 

The latest development In atiieefi work 
la the reefimmendntlon from the Bureau 
of ^tarHlarda, wbbh la being generally 
neeepteil by Inilldera. that r hen metal 
lath la uaed the cuatoniary wirnI “aheet 
lug be dlapetiiNMl ^Ith and Instead one 
coating of eemeiit be atureoed on the In 
Hide of the wall Tlila oompk^ely Im 
liedM the metal lath In UM eement, pm 
tceting It from cormalnn makea the wall 
more Are proof , and gives other dealrahle 
qua 11 ties liiHiilotlng pniier la nailed on 
the inaide ahidding and over tbla are 
plnfanl the furring atripa to which la 
nailed the expanded met at lath for the 
liiaidr plflKttr fliilah Thia method differs 
radbully from atnndanl praitloe and the 
requirements of ninuy rltr building codcA 
wbbh call for a oolld iMUinl ahectlng un 
dor the oiitalde aliieco but It la buekofl 
by wlentiflc InveatlgAtlon 

A Newark \ T Inventor baa placeil 
on the luarkit a new atnceo baae which 
IioUIh the promlw of remarkable reonlta 
It la In the form of alaba of Ini U thick 
IHiroua concrete nearly an light and aa 
atnmg ns wimhI, which iii*e nulled direelly 
to the atnddlng of the houae Only two 
eonta of atueisi are tlum requlreil to 
flnlah the wall The Innlde la plnatercd 
an usual 

The immalty of the concrete la aeeiired 
In a moat Ingenloiia fanhton Small pel 
lelM of para fin or Home almllnr mutertul 
are mixeit wilh wind and portlaiid ce- 
mint and the mixture apread In alnlw 
o\er wire ineali ndnfonliig and allowed 
to net for a day and a half Then the 
alalia are plaee«l In an o>eii and auhject 
iMl to a high degree of heat The parafln 
la melted and driven off tlimugh the pfireg 
of the concrete the fumes t'nught and 
comUmaeil by dlatlllatlon and uiwl again 
In the form of pelleto, and otrange aa It 
may oeem tbla hentlng doea not affeet the 
atrnctiire of the coiiiTcto but merely In 
terruptH the oettlng proceoa until the olab 
again mola off The product la Hurpria- 
Ingly light and atrong It la believed that 
the nnh almllnr pnaluet now on the mar 
kef la a light concrete mannfgrttired by 
A Belginii Arm, In which sawdiiat la an 
tngrMllent 

While It mnv miptir that tlila method 
would mil He the alahn prohibit he In cutt, 
flic maker clnlma the Anlsbed luiUcUng. 
lipfqiuao the laNir item la lower, cnata 
nlmnt the aamt na by anv other method 
of Mfiicco working It la elatmecl tbpt the 
liiRulntlng qiialltlea of the i)orou 0 wall are 
rerr markinl 

A niitiilier of imtenteil Mtuci'o mlxtuitw 
liiire nlon made their appi'arHiice on the 
Siarkit und qiialltleH are dnlmed for 
enih Such uilxtunai are oaid to be aa- 
perlor to onllnarj <v>m«Mit atueco and the 
miiierlal la entirely damp proof, mocs 
elaatif, dealrably mloriHl and on on 

Since hoiMim are at a iireiulnm nor# 
attention la Udiig luitd to making them 
rtreproof A wheaie haa fM»en devtaed by 
n number of mannfacturerM of metal lath 
for rendering an ordinary frame ImllOUiir 
oo nearly flrepruof that it wemW be hard 
to bsm It dinm ThU la done by fbe 
em ffoD of fireatopa at all vnlneralpa 
pointM, M tmder all bearing portithma and 
Hind exterior wallA cellUi^ over besHng 


plauta and cosl blna, at ddmikey bresata, 
around fluea, baik ot kltd>en raugea, 
arouiMl atair walla and under atalfA The 
plan adda about fSOO to the coat of a 
$n000 huuae 

All 111 all the man who baa waited to 
Imlld hia home until condltlouH are more 
Mettled can |>roflt b> aojue very remark 
Alile honoing developmenta for hla 
waltluR 

Tomorrow's Airships 

from- papa SO) 

In thU man the ftgurea are baaed un an 
airohlp of mlUlou cubic feet, which 
can 1)0 coiintriicted in Kiigland without 
dliflcnlt> by a alight oztenalon of the 
exiatlog obetlM. Tbla ahlp la calculated 
tn hH^e a gnma lift of lon tone and a 
dUpooatde lift of OH tona The eatl 
tuateil Hiieed at full power ia Tn m p h and 
the etui uranic, carrying in tons of pae- 
aeagera and freight, M) honra or 1800 
mllea 

The ])ro|MMM><l route to New \ork from 
London la via Portugal and the Aaurea, to 
take advantage of the better weather con 
dltlona, th# dlotance being S0OO mlJea and 
the time taken 00 hounu The return 
Jounuy would lie made by a direct croaa* 
lug of Home SOOO mllea and time taken 
wouiil be 00 houra 

With four airehiiM working It la autlcl 
{wted from mu examination of weather 
reeorda that oruaalngH would be pracUi'a 
hie on SOO daya in the ysar, and that SSOO 
iroaalnga <*oulil he mgtstalned. Fifteen 
toua would admit of 140 paaaengera and 
their luggage to be carried, or 60 paa- 
Mengt'rH and 10 toua of maila. 

Synthetic Asricnltiirs 

(rfmflMMCd from pope 81) 

Whot uoed to be called theory baa 
proved to lie of the ntmoat practical Im* 
portance, oo among the praetlcea derived 
from thia knowledge la the inoculation of 
newly reclaimed land, not with pure cul 
turcH. lint with ooll from a nearby field 
which had home a legumlnoos crop the 
previottg year These liaeterla gpreadlug 
Mlowly thniugb the ooll Hhould be bar- 
rowe«l In, ami in no cnae left expoiwd to 
the burning win Thia Inirarea a good 
flrat leguminous crop where otberwlao 
failures had <ifteu to Ire recorded 

The climate haa not been studied enough 
up till now tn couueitbm with crop pro* 
ductlon It plays an Important part, 
in Ml far as it allows the obtaining of 
hlglH*r rroiMt, when full advantage la 
takiii of ItH action 

Blachlnery and implementa are cbooeu 
on the principle that only one type la beat 
aultctl to the work it baa to perform 
’l>cc|» w<»rkiiig of the soil is one of the 
great iiooetK of Mynthetlc agriculture 
Sometimes it is uecesaary to proceed grad- 
ually but the final reanlta are lietter aera- 
tion bnmna, bacteria and feeding ele- 
mtuts for crops brought deeper, Im 
provwl water supply, deep rooting en- 
couraged crops Buffer lean from beat, and 
closer i^ropplng cun be Indulged In 

Snbsolling has a marked effect on moat 
of the crops, harrowing and espedaUy 
sowing are more often done too shallow 
tliAii too deep and the moat favorable 
depth is seldom attained 

Bolling and hoeing have most remark- 
able effoc ts , they are not uaed to Die fall 
extent Jnattfled by their uaefnlnesa For 
instniioc. In summer a cr<q;i Is brought up 
rapidly by rolling, but once the tap root 
down, the Hurface must be broken to check 
evaiKiratlou. The effect of hoeing baa been 
traiialntofl by Heveml people into some- 
thing tangible like once hoeing equals g 
shower hut twice eausia a dr^ng, but 
still the dressing value is often left asBISw 

Tn mi ll^ort ing Electric CvrreDt 

(f*osf|||||^nd from pope $4) 
final posltloa The gtn pole la psable 
where the weights do not boeom cOMld- 
enible With heavier at r u ct nr ss, a pair 
of shear lags nay be sabstttated for the 
ordinary gin pole. These are two long 


^ im 

if t < 

poles so set as to laon ttoffttd riMr ottMV 
thug fortotog the Mes of s toll atid toto* 
row tooscMcm triasgte. Tbs feet of thiik 
aids poles may bs sscBredto a horisna to l 
m s mh i r gt Its endE This oonpleto Ufr 
angle may ^faen be used mntik gftsr tte 
manner of the stnglg gin pola, 

It Is highly Important that all prcp»* 
Tstifins be completed by the mooiest 
aitual hoisting to poslttoB begtoS. It 
seems that accidents dpHsg tha actual 
erection are not so Infr^iieiit A tosrar 
may easily drop when ersellon haa 
reuhed a point where Die tower la at a 
4fi degree auglo If the tower sUps at tho 
location of the “binge,** any amonnt of 
trouble may ensue, not to say loas of 
life or limb A goo^ deal of attention 
baa been given to the siatter of this 
“binge” One of the snuLBSsfnl devftoea 
consists of a stout Iron pipe whieh Is em- 
ployed as the axle of rotatkm The tovrer 
will naturally have two legs oh the 
ground Over the feet are sacured Nhoae 
mede of angle bars. These shoee are so 
shaped as to fit well and penslt of btlag 
bolted to the foot thmuiDi the regular 
rivet boles. Bach shocr-ls provided w^th 
a steel loop so fixed as to project be- 
neath the sole The bole in these loops is, 
say, five inches la diameter When the. 
shoes have been bolted in plaee, the bot- 
tom legs of the tower wilt have two 
loops, one to each leg, forming, as It were, 
pndongatlons of the legs. A 4-lBCh Iron 
pipe is peaaed through the two loops. 
This pipe is of a length to permit say, 1 
foot to project beyond omch loop and to 
form the **bliige*' mi which the tower to 
to turn during the erecUnn operatkm. IR 
order to prevent the pipe itself Sfom flip- 
ping sideways on the ground, a loop bt 
the end of a steel cable Is passed over 
each projecting end, and tha cabU ttoelf 
Is secured nt a convenient point on the 
side from which sltppage, If It ooenrE to 
to be expected Pins driven into the 
ground serve to provide tho proper polDta 
of anchorage 

When a tovrer Is being ereetad by Die 
shear-leg method, it Is Important that tha 
erecDng opemDon bo not permltlfil to 
proceed too far tt la saU toat many 
towers have dropped because of havtng 
been pulled too far over To guard 
against thlE wire rope is attoriwd to the 
bead of the tower and earried back on 
the side from which movement to to take 
place Naturally, this line, vrhlch to to 
be used substantially as a guy ropE must 
yield to allow erection to go on But It 
must be carefully controlled, and there 
must be sufficient resistance to prevent 
the erecDug puU from gtdng too far For- 
tunately. the maximum res toto noe does not 
have to be exerted the instant the tower 
axis becomes vertical Thera wlU be no 
imbstonDal danger of falling oWi to tha 
erecting direction, uatit the center of 
gravity reaches the vertical plane ttuough 
the “hinge “ *nito means that the maxt- 
mnm length of the back guy rope doea not 
have to be fixed beforehand with great 
exsetuess. The rope Should be long 
enoujDi, but not too long , and there to a 
consideraUe margin permtoatblE Oonse- 
qoentiy, It to proper to secure the ground 
end of the rope to a nltable anchorage 

A single tssm Is ablc^ uadsf ordliiair 
conditions, to erect a 8,00(H;Krand tower, 
with a pair of rimar togs used in tha man- 
ner de^bad. If the tower to of dou- 
ble this weight, three teams may be ve- 
qulted Naturally, one may use a tractor 
Instead of teems of horses or mules. 

The Ichgth of Kians be t w ees towees has 
been the suhJect of a good deal of study 
Kxperieooe with very Short and very tong 
spana has led to tha oonolnsiQa that, when 
everything has been taken Into cnnsMeia- 
tion, long intervala between tqwM to the 
prefstable pcactlca. First coat wlU eome- 
tlmee he greitor, becauee of the helgM 
and iffdght of tha fhw«r towen^ hot Vpp 
mjrfptMiaiito of ttnea with leng mu to 
deelMtyleto. And tfela ta a» 
pnst be ooBtodered,*’ JM onlr to 
tmawltM. — frrr^tu riiiHittfriiiii 
tiOBa ef SMrVlci toe ihdaeed. 
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Positive Control 

'l^HE Van Dorn Horizontal Hoist is 
^ connected to the body by a hnk and 
arm arrangement which msures positive 
control of the body There is absolutely 
no danger of the body biting suddenly 
under the slidmg load. The body can be 
stopped and locked, or lowered from any 
dumping angle up to 45* The truck can 
be m mobon while the body is being raised 
or lowered, the hoist stopping automabo- 
ally when the body is bpped at a 45’ angle 
or IS lowered to its bed. 


Buy prodndkm at ta 

You can sdU only muuand pvoducbont 
operabvet for anything dae> Buy the prowenea 
your employee* on as bunneiwce as vni 
sell It to curtomersl Have each man’s oi^|Nit J)m 
“bill of goods** to you) meeuund or coanitJ by k 
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Atiy machine iffAm yoti wani Id pmA dbiM ii$ pfoduetton eott 
k a good ptaeo io fui en a Vooior You U find /uW Ao mrnlir 
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Hor soatal Holst The power of the 
motar la sreamelned thsooah a asriae 
afgainto a JOi to latfs aad h obk 
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U MhoMUIo tt» « 0 Ht dsrlao a tm uid UnaUiw tb* bMm mxtrmmm to a port hf mmiu of tJw rodio almiah tnnamlttcd tnm tlw two Uolithoom won dlmhr to tbe rlpht ond left of 

te VMmI. 1. Dhimimlll pro^entttino of the wmmntx bi wlileh the mociwtio enmnoee and the mdlo cnmiHua are wed tn eiHiJunetiaa with wIrrieM •hmele traoHiiltied from a llahthooM. 
i, Maaa of trliiav enodored io a tivM radio ecwenam Inmattathm 4 TypJeol radJo eamiHue outfit aa uerd by the I' S IJahUtuuM Service. 


DaUib tt tb* radio eoapoM now uod in BOTlfaUnc aUpa in tofotjr dniinc togey weathrr 


n« Badto Cowpoii aad Navifatloi 

8r Boll Hi a Sharratt 

P aSBAPB It la too ewdi to aajr that fog will ba 
robbed of all of tta partta to tba naTigatur But lu 
view it taonft doHderaMta la Ibe radio co ai p a w It 
mt bt ^alaaad that manbatlag adsU or dritlng mow 
win lia t g g f i W oflbr.>tewar daageta to the marinar In 
Oit araW far tba prAaonoa of aaatioal aeourlty, tba 
OmoM tt Uebtkeoaaa and tba Baraaa of gtanOarda 
of On O. ft OttMtbMatf of OoauaarcO bare coDloiatl/ 
atitdg ralaabM iM Iqwaitaat bontrlbatlona of lata. 

' M tb Bwtty vgU kaom, tba ceactfreoaaa of tbo radio 
otaapada-eiMiOb IbadiHaeatoIlr gpoa a prlaelpla dia* 
otfrotacid Oaowir dayaaf wirelaaa toU)pwptay that 
^ W aaK e Wab Wab r at fl i d that tba radio wovaa 
'VBdltl'‘bat % 010= IMiUat weiaww tn aa aateaaa or 
fiae-nwW o^'^itMa lieaffbw apparataa lay 

Viwtloa in » b tgb r ' t hia onoeoiag wayaa 
tbOpthwJbaadfitbU laaettoa 
when-^ ontanaa or loop 
^ aiifMb''W^«ho arrlytag 

/jbaabwMpb btll baa'tM iH^ 

tearata bb It 


iir W 4 HMD' 




wio-h tu iiHUtrallK wbst Jh UnuLnl rt^-rAiUallfui * imit 

lutlQg frum atxddenur mittniiuo ffiruieU hy adjHfTiit 
^ir«* rlKKiiifc, Httn*! tuAHtH, lunulcdmtatdcs, derrick bourne, 
iNMit davltii, vMitllaenfa, etc IIichc liatt a t4*iidem> 
at tlmca to prodwe accoiidary wlivlraa of eain 

(laot merely to vitiate tbo dlrcctlrp JuJlitcncc f>f tbe 
orlfdnai wnrea. Today, low ever, tbanke tu peratMtent 
neiMrcb and Improvemcfit, a mlrelma cumpaHs eau be 
callbratwl Jnat aa a luiaictif coihihimi le ifimpt^utMtcd 
tn offnet the Influeuee of bKul matuicfi of Iron and ateel 
Tbe exiierlxneiita of tbe tvro BnreaiiM of tbe Department 
of Commerce have made It clMr that mnefa can bo 
Catned In mceptlve pmrialun by adfiptlnir a lixad wave 
lenith for foa-idiRuiliDa tiHe ami then oallbratlmc the 
radio eomiiasa aeoordlacly 

Dnrbur tbe World War. the United IftatM Navy did 
amdi to develop tbp praetli at aiipUcAtbrn of tbo radio 
ifootpam, aad Chat arm of the naUooal deCotiae called 
Ibto beliur a amnbev of abore atmUona which It baa 
atnoe operated ao c cie afq lly and bodily Theat radio 
atatUma wortc^ ftotipa and are provided with radio 
win poww Via VpHi, on tbe reqaeat of a ahlp, la 
determbad fba poaltSoD or that enn in tbe offlna. 
tlOb Miunattioa ta tmaamltted to Hie veaael by wlre- 
taaa teHaffdpbfg Wm -two Rtattoaa cdc^imte, it ia 
jpMl^^ hr Idottag the tUrecHoaal line from eadi. 


to obtiiJii a truHa ImiHua wbltb ratabllHliea clueely the 
liantlon of th< luquirlna navlaatitr lo Ih* pfrM*tlve, tbe 
*raft uiOMt Ik* niulpiHKl to mmd n pritHirllHKl alaiuit to 
the Nhon* Htulloua and thou muat be able to receive and 
to tnuihlate tin re>itK>DMp ahlefa Ik lu code 
The I H 1 tahtbouac Service baa Miiurht to develop 
a ayatem wiib b nnuld fanctlon In the reverue order, f.e„ 
permit fbc inarln<*r to aacortaln bU iimtltlon without 
Hcmllux un> HlyiiulH In idiurt, rentier U fomdblc 
for a veaNid carrylna ouly a nnideHt n*celvlna apparatuft. 
aiul wlthtiut tbe aid uf a wirolcaa operator to thread 
livr way ctinlldently throuitb an cnvelopltiff fofc Thin 
baa lawn atbiered by luatallliia at certain llyhlhoiuea 
and on oome llffbtidiipa traiuoulttlua ipparatua for tbe 
liropagatloQ of preHcribed wtreleea BianulH at fixed in- 
tervale — the itcrlodlclty and character of theae aerv 
Ina to Identify the dUpatefatna aource 
Aa will ba readily apprerlatcd tbe niiUo wavea dar- 
ing hours of low visibility arc eoanted upon to iwrform 
the same goldlnf aervioe tliat tbe beacons would dia- 
ebarge In dark boars and while the atnuMpbero la clear 
Aa soon as fog Interferes or thick weather obsctirea tba 
vision oi tbe man on tbe bridge, the aysti m miables ow 
lacted ItghUiofifiea and light vessels along tba coast to 
i out coatinaoosly distlugulsblng radio signals. Tlia 
(Coatfnard os gage f05) 
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The BombinK Teats and Our Naval Policy 

I t the iH*4P|ih (if thin ctmntry and thetr Cougrem 
liiterpn*t crirrectlj the rtwulta of the rm^it humt*- 
lUK teatH oft the \ Irvinln CHpeo, they will demand 
the Immediate reluHerthm In the Navy HUl (it the 
two naval alrtraft earrlera wbleb were ho atrougly mv 
omiaeudcd hy the General Itoard 
The dramatic Mtiiklug of the ^Uitfrleiiluml,” wbltdi 
went down elghtivn minuteii after a mortal blow waa 
otmek by a HlnRle bomb, dropped from an Army Mar- 
tin bomlier, duea nttt prove that the day of the big 
battleahip iiaa paaaud It would lie a grave mtafor 
tune If thlK event aerved to create In the public mind 
any such t»eUef Aa a matter of fait the oinking 
proved nothing of the kind Tim one fact which It 
did mtabltrii waa that» If a liiKiP-iwuud bomb 1 b deto- 
nated at a propir dlatanre lielow the aurfaci* of the 
water amt in (.loae proximity to the aubmerged portion 
of an nuguardod and tudph^HH battleahip. which la ten 
yean old uud therefore at the oltaoleoi'cut atage of her 
life, ahe will be aeiit to the bottom 
Purtberniorc, there Is little doubt among thoae who 
wltneaaeil the bombing that, If a bomb uf 10(10 or 
even 0(10 |Hiauda* weight mNirea a direct hit upon a 
•Up, great damagu will tie done to her equipment, t>ar 
tlcnlarly to hiT lighting and idectrlitil and volee-plpi^ 
oommunkutioiia, and a large imrt of her peraoiinel will 
be dinbled by hIum k 

The one gnmt oiitataiidlug leawm la thla— that hIucv 
aerial bombM can work muth deadly baviK on a dread 
nangbt It Ih Imtwrative that a Ui*et be provided with 
every known defenalve inoauB fur driving off or deatroy 
log the enem> bombing machluca before Uiey can get 
within Btrlktiig dUtance of the battle line 
There la but one abaoliitely effdctlvo proteiTlon of 
thla kind, and that codbUU In the provlaUni for every 
fleet uf an alridaiie force, 8iiincleutly powerful tu meet 
the enemy attack and obtain aBceudency In the air, 
early In any fleet engagement Kvery lupltal ship 
ahould carry upon ItM tum*U at leaMt two fant lighting 
or imrauit muihlueH, ami (wo obeervatlira and bombing 
markluea capable of Iwlng launclUNl by a iierfected 
laumidug device of the kind which baa funned the aali 
ject of muih expi^rlmc^ritnl work In our Navy If our 
fleeta are to lie In a iKMitluu where tliey cun olitalii 
maatery of the air, It will be ni*cefUMiry to gu further 
than tbJa aud pnivide for each fleet (one for the At 
lantlc fleet and one for the racllb fliNt) a large and 
fuat airplane larrltr capable of hotialug aeveral ub- 
wrvatlon and Uimblug maihluea aud faat lighting 
Bcouta To iirovlde tlie nwKled carrying enimdty, aud 
Hufllilent width and length of deika for flying off and 
flying on thoHC Hhliw Bhould be ait leaHt 8d0 (iH>t In 
Uugth aud they Mbould have engine power aufllclont 
to enablo them to work nii quickly to a apenl of 32 
kuotJC 

Ue have no tuu'h flgbting force in our Navy today 
ibercfore thU much at leaat la certain — that If, to- 
morrow, our batUi^blps were lighting a line action 
agaliiat an enemy that potMettaed «ucli an air force aa 
we have Juat deacrlbed, He would quickly eBtabllab 
I'ommaiid of the air, and hla bombing machines would 
1 m free to imsa over uur ltm>s, where they would be inb- 
IimT to no greiilor IntiT^erence than would come from 
thti thrce-lncb anti alnTaft gtma on our vnweln. 

Now, talk with any expi^rUneed Navy or Army bomb- 
ing man, and be will tell you that he cirea not a tnap 
of the Ungers for ao-callml anti aircraft Are He wlU 
Ml yon that If a plane dmuld be hit It la more a matter 
of luck than gtsKl ahooting In thla thi atatlittca of 


the war fully bear him out F'er It took only a UtUa 
less than 1000 shots to acore a damaging hit 
A strong force In the air, with airplane caniera In 
whlih ttiey can neat, repair aud rtqdeiilah, la the moat 
crying need of our Navy today That is the urgent 
iKaaon tanght by the recent alnktng of the German war- 
abl|ja oft the Virginia Oapea 

The Literary Commeiitater 

E \ KU\ language must have ItH classical lltera- 
tnro— though the pemUteiic'C with which The 
Vicar (If Wafcefletd retalna its place on the list 
ot the College Kntraun» hxamlnatloo Board may some- 
times cause one to wonder by what test and under 
what antlmrlty the list of classics Im compiled Never- 
thelcHs, HaMsics there must be, nod careful, detailed 
Htudy of tlMwe daaslca The man who makes this sort 
of thing hts llfework has at course a different view- 
point upon Hueb study from that posaesaed by the man 
In the street Hut even granUng this, and allowing the 
pnifesaor of Uteroturo all the latitude that ia by right 
his, we wonder whether analysis of the text of the 
classics Is not larrled to extremes of absurdity f 
Itoference to any edition »f Hhnkespeare or Milton 
that bears the earmarks of cons(*lentlouM editing will 
bring to light cases where this question must, at least 
by any but a classicist, lie auawerod In the aiflrmatlve. 
Much comment will pmpuriy be oifbred on the style, the 
grammar, the choice of words. The growth of the lan- 
guage will hare more or leas light thrown upon It by 
a comparlHon of the teruia and the expresslonN em- 
ployed with those current a hundred years sooner or 
a hundred > earn luter Ail this is defensible, and mure 
It Is admittedly luteresGng to identify the incidents 
in the life of Gohthe which led to this, that, or the 
other great passage In his works It la pertinent to 
show sentences in HhakoiqiearH that reflei't the Intlu 
once of Haniii or of Hpencer, or vlc(» versa It Is quite 
In order to lake an oliscure metaphor In Milton, and 
show how It refers tu a chain of Ineblcuts In the life uf 
a patron or a frlimd But the assiduous commentators 
do not stop here 

Wbiqi we turn the average cUiwdciHt loose upon bis 
Cicero or hts Hhakesiieare or his Mchlller every word 
of the original Is weighed In the lialance with the at 
most care against all the possible alteruatlves which 
existed, and the pTM-lse rcamm why the sutbor chose 
the oiH* he did is set forth with learned gusto We 
have seen mon* apace and time thus laviabed upon the 
JUHtlflcatlfm of a single Hbakesiicarian conjunction 
than we would be wdltlng to believe the bard of Avon 
had umd up on the entire scene We have seen mure 
different aix'ountlngs for a ctirlous Miltonian turn 
than the blind poet could poMlbly have Imagined, If 
be had lain awake o' nights to worry about It In 
general, we have hihu the clansU-al irlUcs put more 
tioavy thought Into word after word, aentence after 
sentence, passage after passage, than It would have 
been humanly possible for the original author to have 
employed In the Name place He have seen them spend 
much valuable time aud use up a vast deal of more or 
lesH valuable iqiace In distorting with labored comuMmt 
what Is on Un fa(« a casiml passage of the original If 
this were done merely lu the OcmIit to search imt the 
principles of good comiKialtlun, ns uncouM lousl> put 
Into pi^Klci* by a mastir, we would hare no objection, 
lint tlie ttmor of the commentatorH' reuarlu ptedudes 
this supiiosltlon He sincerely liellevea he U recon- 
structing Hie master's state of mind 
The classicist, unfortunately. Is In sufficient disre- 
pute In this * practical * aim to make It quite suiandn- 
oua for him tu pile up absurdities of bis own to add to 
hla biw standing In the eye of the work a day world. 
Could he not, by some chance^ refrain from auch studied 
nouHeuae as marks so many of his comments on the text 
of his original? To hla fellow classicists they may 
give the atmosphere of deep erudltlnn , bo nobody dae 
do they stand fur anything but the sheerest nonaenso. 

Evgry Mas for Hinodf 

I N the ruthless deotmcitbm of our forests and the 
estravagaut and wasteful methods by which we 
ate ualng up the oatoral rewuurcsa of Aamdah wd 
have been foUowing a pdtay which has bssu truly 49- 
acrlbed as one In whkh tt la a ease of **eTery asUa 4w 
himself and the DevU take the hindmost** 


The moat (UMoaraghlg tget abSut ths Wilds ■ItMr 
Hon U that la epHe of sndlesa warninii hud tha mum* 
folly prepared govaramantal stattstltt riKisrlBg lAs 
rapid deplctlim of our resourcea, particolarly of our 
forests, nobody seems to bs very much dlatmhid and 
the movement to correct thla tbuas la appartatly mak- 
ing very alow headway 

Perhaps In making tbs above statmneot ws are apeak- 
Ing too broadly , but orthU we are certain— that It la 
impoasthle to paint In too dark colon and dsnonnes too 
atroiigly the ruthleea way in which the foreaU of tht* 
oountry onotiiioe tu be swept away. Oil and coal ooos 
oonsumed are gone forever, and a mine worked out 
and an oil Hold pumped dry have bem strlthen off the 
list of the nation's et^mumlc assets. Not so* however, 
with the magnlflceiit foreats of this country For the 
conditions are such that hy Judicious and Intelligent 
replanting, It ia piNwllile to make our foresta peipet 
uaJ — so marvelous Is the recuperative power of Nature 
in the matter of the perpetoaGon of forest growth. If 
only she be given a Chance. If tree planting Impt 
pace with tree cntGng, Nature would take care of the 
baiance between demand and supply 

That the thing can be done snccemfully, and foi 
generuGou after generation, has bem proved In the 
highly cultivated lands of Europe^ where the people 
seem to be possessed of a foretlMmght and patlei^ 
that are sadly lacking among the Inhabitants of the 
uew world — lacking, at any rate, In this matter of for 
est prsservatltm. In writing thus, we are not unmlnd- 
fnl of the work which Is being done by the Oovermaent 
through our Department of Forestry, but U we are 
to get adeipiate results, the work of the Department 
must hare the moral imeking of the country aa a whote 
The way in which our forests have been and are still 
being cut down Is an exhibition of a callous and very 
ugly selllsbness. In thlrt matter we must realUe 
that there are duties which we owe to posterity The 
foreNts lielong to the people who shall come after us 
Just as much ua they do to ns, aud if we cut them d(»wii 
without provision for their permanent continuance, wu 
are robldng imsterlty of a prlcdeM pose en slon and a 
heritage to which they have every mural claim 

In couversittion mvmtiy with a Persian fllplofflat In 
Washliigtcm, we anked him whether the district of 
Persia In which he lived were well wooded. ‘•Not a 
strip of tlmlier," he aald "Just miles of absolutely 
liarreii, ann-bakod mountains. Once, these ranges were 
heavily clothed with timber, hut the Persians through 
the centuries have done what you are doing now In 
America— i*urtlng down their timber without reideu 
Isblng It” 

Kepresentative l^vy, of Ohio, In a recimt speech 
before the House of Representatives, spoke to the same 
twlnt when be said ‘‘I'htB question of reforestation ia 
of monumental Imiwrtance America cannot continue to 
exist as a virile, forward-moving nation unleaa wo 
protect what v^e have and start to build up that 
which we have so ruthlessly destroyed We cannot 
afford to be a nation of Vandals modi longer America 
must roforest, or She will have to drink the bitter 
dregs of natlmuil decline and Impotency ” 

Sir Robert HadMd Win the John Frits 
Medel 

T HK flue catbolldty of iqiLrit which has always 
characterised imr American engineers in their 
award of the John Frits Medal haa been mani- 
fested in tile award of this dlatingulabed token thla 
year to the well known BrItUb engineer and metaUui^ 
gist, HIr Robert Hadfleld fllr Robert la periiaps best 
known tu tbo world at large tbroogh tba apptlcatlAa 
of bis principles to the snanufac*tuie of annbr-ptordng 
shells, and through hla methods tor the prevention of 
segr e gntiob and piping ki tbs casting of Ingothr both 
of which have from time to time been d escr ib ed and 
Illustrated in this jtmm^ The John Frits Medal was 
formally handed to mr Robert Hadfleld hy Mr Ambroag 
Bwaaey, aa chairm a n of a dstogation of ImeHoan eng^^ 
neers who had croswd the Atlsaale fbr tho p u rpoag. 
It ia a writ deserved incqgillttott ^ the servleeg he has 
rendered to snglnecfftBg pfhriSoe knd laddstty iy the 
discovery of mangsiiege atari. 11m Mhdai is the WglM 
tMo<« JmuUam ijaA a ttmt 

with th« tan (ofD^ «f yiBnwirtny ijp.; 
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14^ R ii i KM U i atarttn.— Lovw to tot «Mta 

•Bd Ma hX a iWBtw oto, Uqqkl toituca Martara n- 
«4lUtlr Itoodaokl k Bttkad an *aU to poiotn auuqr 
am notaw aUnan. Kullr Uutelled, 
tkcy ou b# tottcfcamd frm ooe mofeor to BDOthor 
U a 4Ute«at ootafa, with alight aUmtkai to Uqold 
4mdff to Mdt tba mw rotor cbaractarlaUca. No dan 
agotapoomatlUNmghorerioadiaf. For eertaSn dnUea, 
fkfM iMtataaeo atartm aro dalmad to ba the oalr 
pnwttoal atartm Thm aurtara are totally en 
cloaed, tauortiv rteanliiiaoo and prmntliig araporaHon 
Of tba Uqntd. Aa ao»a, gliding atarttng of the mitor 
k atfw t ad without jdti or Jerica. 

CNiftaHb^ fl a at rta fl^ana. — Aitar an Inmtigatlon 
ootartng ;3S|000 fama, It la eatlmated bjr the Ontario 
qqyarnmwt that at loaat 10i,000 fgma wUl Inatall eloc- 
trldtj for Ugbttng and power purpoaaa aa aoon aa tbo 
aecaawry trananlaahm Unea are prorlded It la the 
tataotloii to onutmct 1000 mllea of tbeaa Itoeii during 
the next ftve jvani. Tbo Prortneial flardroeleetric 
P o wer OwnariartoB todaj la aerrliig about 200 rannlcl- 
palltlaa^ cperatca 18 dlatlnct ajrateBa aeattered orer the 
pnrrtaotw and diatrtbatea 805,000 horaapower of hjrdro- 
etoetrtc euergr With the early oonpletlitm of the 
QueenattaMIfalppewa plant on the Niagara Hirer, 110,- 
000 horaapow er wQl be aralhible for diatrlbutlon With 
eotsplata eqalpaMot Inatalled the plant will hare an 
nitlinajia eapadty of 025,000 bontepower 

Aa lataraating Ha ct rical Nlghtlanp haa made Ita 
appearabca In KngUnd It romdata eiMeuUally of a 
aptral about 1% Im^bea long and 1 Inch in diameter, 
which la arranged rertlcally In a bulb fllled with nenn 
gaa. U|^ la produced by a discharge from this spiral 
In a rtmllar way to the Moore light or mercnry vapor 
Uunp, and the resulting Ulamlnation la of a beantifnl 
orange color Tbo rating of the lamp la about 0 watta. 
and Its life la said to be considerably greater than that 
of the ordinary metal ftlament lamp. It la aupplied 
for alternating current elrouita from 110 rolta np, and 
for direct current drculU from 150 v<ilta np I^mpa 
of this Mud abould dad a uaefnl application in nnraer 
leik dormltoiiea. hotels tbeatera and au on where a 
light of low current oouaumptlon to required 

Thi Madia Ap p aa b T Wa was a tima whtn wirtltsa 
telegraiihy appeiuod only to the eo-called amatenr, 
and hla Intereat waa rather directed toward the tech 
nical end than the mere pleaaare of gathering mea- 
■agoa out of the air fur whatever they were worth 
With tbo eatabltahtng of Gorenimeut radio reports 
and a number of radio telephoiie bnuulcaetlng atatlonN 
throughout the country, radio reception liecomea a 
matter of considerable lutoreat t<» everyone, eapedally 
pereoaa In remote districts who are ordinarily more ur 
leaa ont-of-touefa with the world at large. Today the 
farmer, the bualneaa man in the amall village, the 
camper and others can use a atmtOe receiving aet and 
beep poatod on what la going on In commerce, politics, 
gtodt and bond market, and even reliidon. 

Hm Langaat Tetaphana CiWt In Bstetanca haa bom 
laid b etwaa n Kant ITuanla and the Oerman mainland, 
in order to get aronnd the wedge-riiapcd territory as- 
algnad to PdUnd This cable has been laid to avoid 
Intamattonal dUBculttea from overland telegraph and 
telofdKme llnea. It la about 100 miles In length and 
ceutalna ilx teleplione pairs and tfarea ringle telegraph 
wlrsa. Bach of the twelve teletdione wires Is covered 
wim a doable layer of aunmled Irou wire All cunduc* 
tom are papar-lwmlated Owing to the depth reaching 
some 850 Cast at Its greatest point, a double lea«l 
■heath, a double spiral of steel wire, and Onally an 
outer Intorlodted steel armoring have been naed 
Bvery iH mllat a water atop has been built Into the 
cable to locallas any entrance of water Into the cable 
In cassof brask. 

OgtUng Almg WUhant Platlim has eoms to ba 
tha mis mthar than ibo mo^en With the sbutthig 
off of the ptotlanm aoppllM in Russia, and with the 
cvsMnmastog shortage and soaring prims of this 
prsetoua metal, slsctrlcal manufactorem have had to 
dsvMsp ways and ssmus of getting along without it 
FortnmMi^B suitable wires, such as alloys of iron and 
Btateb ohd plc W sto t l coated wltii capper, have ceme 
totw gtertmitr QMd tor the leadtog hr wires of liieaii- 
dssbmt laatph. ffuch wires have the bame conHlkSsiit 
of wriSahlBn ha glaaa and fherstots inahe a good seal. 
H smfatees ptothmm has hem used lor this purpose; 
ObvieoM^f cS Dm p rtswnt blhh prfqss of plstinum eacfa 
Iscsgdsmmt imp mlghe bav» as mneh aa ten ceots 
WfethjoCpIMttm wlre^ Whlrti wotbd mbmsny add to 
t^sedts^mhtetem Tim use ol plhttpm lor coff- 
thdh h s t t iptei jtoW hbgpdooa l or toag- 

smhsDidrlML tetter mmTwnm ad Its 
ffhSteMo hrort^ It Is not Sasy 
•TiteiM with It 


AfftroiiMiy 

Matsar Ohss r vsr s in Ciacha*8layaUa«— A eantral 
oOes tor collecting r^ioits of meteor obssrvstlonB in 
Oaecho-Slovakia was eatabUabpd In May, 1920, at 
HslqbsnbsfVi Bohemia, by Arthur Beer A notowmrthy 
featnre of this uDdertaktng la that 14 bmnrti atatlona 
have been estabUibsd In different parts of the country 
fur the purpose of gathering Information regarding 
casual olmervatlona of meteora, as dlatlngalHIied fimn 
thoae made by regular obaerven. 

Small Ctem an Jnpttar^Prof. W. H* Pfdmrtng* in 
a mvut Hddreaa before the British AatrooumlonI Aa- 
■odatlou, na^Uled the fact that during hla obeervatloiui 
at Arcfinlpa he noticed that the surface of Jupiter, lu 
stead uf being compoaad of nniform bands of yeUowista 
white or liniWB, really conaiated of an euormons num 
bor of extrenu^ minute retkUali brown chmdis aeen 
upon n perfectly white backgrouud The effect of 
belts was prudumi where the doudlots were numer- 
ous, and the light apaces where they were scarce He 
compared the appearance of these aputs to tbo well 
known 'rice grains" on the sun Their lengths lay In 
the direction of rotatloii of the planet. He said he had 
since observed the doodlcts In Jamaica, and they have 
been seen In ICngland by Phllltpa and Stcavenson. 

Barsmstek Bffacta in Maridiaa Clrclo Obaervatloaa, 
— ^Aa tbo inclination of planes of eiiual Imromotric pres- 
sure In the atmosphere varies, there should be a corre- 
sponding variation In astronomical refraction, affe< ling 
tbo apparent pisritlona of atara. There has been a good 
(leal of dlacossion as to the amount of such dlajdace- 
ineuts, esperially In connection with meridian circle ob- 
■ervatloua The subject la dlscuKaed in a recent paper 
liy 0 C Wylie, who haa examined a large body of astro- 
nomliul olMervalbrns for this purpose, and made com 
parisona with the barometric gradients aa amled from 
the dally weather maps of the Weather Burean Ho 
Anda * by every method of attack, that the effect of the 
barometric gradient must lie exceedingly small, ao 
small that olmervers need hnve no fear of Its prodiidiig 
syatomatic errors In their routine work " 

Msaantamsuls of Stellar Diameters. — The aenaa- 
tlonal feat of measuring the diameter of Uetelgeoae, 
aecompllabed biat llecemlier at the Mount Wilson ob- 
aarvatiiry with a aci^oot interfennneter attached to 
the 108-lttcb reAector, has now been duplicated In the 
case of ArctiiruA which was nteaNnred by Mr ft U 
PcNiae with the aame apparatus <m Feb 12, 1021 With 
tlie mlrrora of the Interferometer 10 feet apart, the 
Interference fringes were invisible, Indlcatliig au angn 
lar diameter of 0024 acc for the star From the 
imrallsx of Arctnrus, which Is known with a eonald 
ernble degree of certainty, the star’s diameter la com- 
puted to Iw aliont 19,000,000 mik^s. In a recent report 
ou the meaaurcmeiit of Betelgense Mr I*oaae states that 
obeervatlinis made in f>e(M»mlier Indicate the pusslldllty 
of meaanrlug Alpha CctI Alpha Tnnrt and Beta Qeml 
uomm by this process Concerning Betelgeuae be says 
the nncertaluty of the ivciut measurement 1m about 
10 per cent The effect of a possible darkening at the 
limli, which haa been disregarded, would tend to make 
the measured rt^siitta too small 

A Hamarkabla S p a c t r a aco plc Blnary^The brighter 
component of the well-Iniown visual binary Tau Cygnl 
was found to be a spectroscopic binary by Barrett In 
1006, but Ita period waa unknown until recently On 
the night of July 10, 1920, l>r J 8 Paraskdvopouloa, of 
the National Observatory of Athena, took a series of 
lihotographs of the star’s spectrum at the Yerkea Ob- 
servatory showing that Its period Is only 3 bourn and 
25 mlnutca, the shortest iieriod heretofore found for 
any apectroacupic binary By aMmmlug the aurfam 
brightness to lie the same as the sun's, since It baa 
nearly the same spectral type, the radlna of the prind- 
pgl component la found to be larger than the distance 
between the two components Neither the hypotbeala 
of a pear-shaped body nor an ezplanatloa along the 
line of the pulsatkm theory aiipcara to At this case 

Tree Nertli by thi Stora.*— While tv er yoae knowi 
that the Pole 8tar la not exactly at the north pule of 
the heavens, everyone docs not reaUxe that. In the 
eovree of the amall elrde which It deoorlbei about the 
pole, It la exactly north of ua twice nmtf 84 hours. 
Obvloudy there must be some other etar ao alhiated 
that when a plumb Una cuts it and l^larla the latter la 
In position to ahow ttie tnic north Of tiie easily 
dtstingulabable stars, the best for the purpose are 2eu 
Uraae Majoria and Ddta Casalpoelm— both of them 
located bdow the pole. The American Nautical Alma 
tetei Tablo tit page TOO, gives full tofomatlon on this 
mc^iod of datenhlnlng the true north, Indndlng the 
exact Interval of tlgM ane must teKIt after Pdaria 
comae vtvtieally alwve one or toe other of toe atara 
named, nntfi It oocnplea a place exactly on the 
meridian. 


AntamoUto 

A Nair Rwt-Proaftng Preceasb «Meh hu baan go^# 
ceeefnUy need for amall automobile parte, has been 
evolved lu a Brittsh research laboratory Tbia eon- 
slate In boiling the articles to be treated In a aoln 
tlon of hydric-phosphate of Iron which produces a dark 
gray Aniab practically immune from the attack of mat 
It la aald to be very much more rapid than Ooalettlaing 
and baa no effect upon either the atrengtb or tempm 

Tbe Mmldpal GaeoUne Hca ra Oi In Monleh, Qg>^ 
many, hearse servlet* has lN*en "cornmnnellaed" and 
will bo carried out by menus of gasoline automobUea 
exdUNively In tbe future Heretofore, tbe aervioe has 
lieen imrtly lu tbe hands of livery men, who furuiabed 
borse-drawu hearaes and partly of the city whl(*h owned 
H unmber of eleriric bcars(*s Ihe change from elec- 
tric to gaaoUne bcaraes waa due to the fact tbat tbe 
electrics were about worn out 

Reclaiming Used (ML — A new company haa been 
urganlaec! In ficmdnn with the object of reclaiming stale 
lubricating olL The wuHte oil can bo bought at prices 
ranging up to about 8190 per bw and In anme cases 
lan 1)e had for the cuMt of ctdlecticm It Is planned to 
estaMlsh Immediately a plnni near London witb a 
capacity for treating 59 tons jier wcik, which. It Is 
telleved, (.•an be PSHlly colln^tiid In Ijoudon and other 
plants In tbe variiHiB large (.Itles of tbe Kingdom 

To Clean Running Beards and Floor. — From the 
looks of the numlier of stained and dirty running boards 
on the cars in am It ^ould Heem that few motorlate 
know how to clean them pntperly While soap and 
water will remove th( mud and Mime of the dirt, tbe 
mnuing boards will dry witb tbe grease spots and 
other marks as plsln as before Tb(Me can be entirely 
removed and tlie cohering made to look like new simply 
by willing them ulth a rioau rag Maturated witb kero 
Hene 1 his Im also the best way of (leaning tbe Aoor 
bourds. 

Pre-Heaters An American Featnre^Shiropeaa en- 
gineers have not gone nearly so far aa we have In tbe 
matter of applying heat to the Initimlng charge, from 
(leacriptlonH of Kiiropcaii cars that have recently 
reairhed ns This may lie in imit accounted for by the 
fact that none of the large Knropenn induatrlal conn 
tries has the low winter tcmiiemtiires that we have 
to contend with bnt thi* chief reason undoubtedly Is 
tbat too gawillne sold In Knropo at tbo present time 
docs not have the low end point that oura has, and 
vaiMiriies at lower temperatures. 

Narrower V-type EngbMb— Lancia, the automofaito 
manufacturer of Italy, lias evolved a cunatmcUcm. re 
ceiitly ]iat(mted In Bugland, by whhb the width of V 
type englues Is diHTeased In a twelve cylinder engine, 
for Instance, the axes of toe two aeu of cylinders do 
not meet at the ciuiter of the crankshaft bnt a distance 
Im4ow the (runkahaft about equal to the length of toe 
eonncctlug rod Tbo axes of the connecting rods at 
d(*ad (vnterM make nu angle of 20 degrees and the 
(Tanks of each pair of cylindcn make an angle of 40 
degrees In this way It Is hoped to obtain a fairly 
good balance 

Better Seated Bonnete^A recently devised engine- 

Iwnuct lock of the eccentric type Is claimed to pennlt 
of the use of ■ much stronger siirlug tlion Is used on 
the present type »f hak and still lie readily operated 
with one Auger The eccentric locking clement Is 
asMidated with tbe bonnet catch In such a way that 
a two-point beorlng of the same Is Msmred, tbe Inten 
tion being to prevent ratUlug and side motion of the 
Imnnet Tbe bonnet lock Is adjusted by routing the 
iiody on tbe anchor bolt This lengthens or shortens 
tbe lock, as desired Ka(h time tbe lock is ndeaaed the 
anriior bolt Is antomatioally forced Into engagement 
with an abeorbent oil satarated pad, contained within 
the lock body This Inhiirates all moving parts. 

Nataral Gaa Gaaellne,^ — By tbe addition of the high- 
ly volatile natural gas gasulluo It U possible to make 
use of the gawillnes of low volatility In even cold 
weather The failure of natural gas through Ohio and 
Pennj^lvaula which are toe two leading natural gas 
states. Is of course going to have a similar effect on 
the natural gas gasolim* industry An authority has 
iwlnted out tbe ever mending nae of the abaorp- 
tlon motboda of manufacturing natural-gaa gaao- 
llne TbIa, he stated, la a result of experiments 
during toe war on toe high almonitlon qualities of 
charcoal This development Is going ahead very rap- 
idly and plants using It are running at 50 to 75 per 
cent eAlefency. wbicb Is higher than by previous math 
ods. It la also fonnd possible by this method to ex 
tract the gaaollne from natnral gases which are very 
lean in gasoHne and from which It Is practically im- 
puiMlblc to get resnlts with the compression mcibod 
which waa prevloasly uaod 
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Depth-Bombing front the Air 

Results and Lessons of the Sinking of die **Fraid£(i|it** and "Osihdadand** (Ht 0 m Yirffinit Oiiat 


q'^lIE United Htutcs Nurj 
1 In to be conieratulated 
iilKju the suceeHH wblch at 
tended the rcf*i«iit elulNtruU 
iilr bomblnic teatH, extdidtnir 
liver H iiortod of Hereml 
H cokR, In the (Y>urHe of 
which Mwernl HiihninrlDcs 
Mini diwtno era a modern 
Kcoiit ( rideer, and a 22,000> 
ton drcadnanKbt iKoro wnt 
to the Uittou) TIu*ho hIiIiw 
were nlloratiNl Ut tlie UnltiMl 
Htatea an uur Nbare of tliat 
portlim of the anm ndin^l 
f]htrmn fleet which wna not 
mink at Kcapa Flow or was 
Htlvaaed mihsotimntly to 
that alnklnff. Tbeite iihl}M 
were allocated with the nn 
derstandlng that they were 
to be ccmipletely destroyed 

before the dose of Aiimiiit, 1921 The Nnvy decided 
that they would destroy them nmler conditions which 
would simulate, to some extent, the condltloua of actual 
warfare The plan of opcraHoua cooCenplated flmfi 
an attempt to destroy the ahliw by liomhlna from the 
air, and aecondly, should the homblna fall to put them 
down, an attack liy ami Are Hboiild both of tbeae 
efTorta fall In the cawe of any shlii. n wrerklna crew 
waa to be oent aboard and the vessel was to lie sunk 
by high explosives pliu'iMl within lier hull 
Many mouths aao, when these plans a-ert 
formulated and before the dlsciisalon mm 
to the relative value of Immblna planer 
and battleahlps had fcrown to Its present 
dlawDslofls, the Navy Department, In a 
flue aplHt of cooiwratlon with the Arm) 
requested the Army Air Forces to Join 
them In these bombing attacks. Wo wish 
to take this opportunity to contradict the 
popular impreesloii which unfortunately 
the dally presa has done so much to de- 
velop, that there was any spirit of rivalry 
or IlcHtw competition between the two 
fbroee. As a natter of fact, the Army 
greatly appreciated the opportunity thus 
presented, and the cooperation between 
the two was marked by good sportsmanship and per 
feet military coonllnatloa 

OmditiMW Were HigUy FaTorabta for tin Attack 

If we wish to get a true penqiectlve of these experi- 
ments, we must boar In mind and It alicmhl be empbasixed 
at the very outset, that the coudltkius under which 
the bombing was carried out were purpoeely mode as 
favorable as possible for the attack It should be 
understood that neveur again except in the event of 
extreme careleseuess nml 
neglect, will any airplane* 
force lie able to fly, at Its 
own chosen height and in Its 
own chosen weather, across 
a fleet of anchored ships 
which has no defenm* what 
ever against the cuomy If 
you were to ask any of the 
bombers of the nttAckliig 
air force he would bc*ar out 
the above statement and tell 
you that from his point of 
view ho had every iMNwthlo 
rondUlcMi in his favor 

To imrtlciilorlae wo may 
mention, first that the mewt 
MUcccssfnt appniAcIi to the 
target Is one tlint is made 
with the target done! to 
windward, and In c\ery case 
during the three dii>H thlH 
ue uore ultncwscM of the 
bombing, the attack uns 
made up the wind In an 
actual engagement such free- 
dom of choice would not be 
possible 

Secondly, each fltgbt of 
planes was permitted to pass 

over the target and with Tht aid awl the new. 
bold lu bomht, if ttie cap- «« «• 
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tain did not consider that the ]M>RUlon was Ideal for 
rcieasliig the bombs, In fact, a flight would sometimes 
pass two or three times across the target before it had 
made the neccasary eometioDS and considered itself 
In the best possible posttion. This, of ooumet would be 
impossihle In actual battle, where the opposliig enemy 
craft would be In the air and a barrage if antl-alrcrmft 
shrapnel would be built up against the attack 
Thirdly, the attacks were made only In faToraUa 


teriaegafl i 
wOoMwMMdarilkrt 
a chahik qd mm 
as ittt flaw ^ 14| 

lorn hr tha fladWt 
flag inar pmrs tgr'k# 
one of ttM ttoa^ aflhatlya t)a* 
fanm aaMm" fimiMt 
bofltiv,. partbafarif hjafait 
riMsa whkh km Umm 
friqn Ukh altttdd#it 
taaOj, ttm wm 
posUkg craft fa iha aif , TSp 
faat flghtiv *mt U maa»r 
of tba heavy b m b jaa wdr 
Chine aifcd» mdses m fatter 
la protacM hf her awp 
■ocnta aba wn| ha sent dawn 
befora raachtaf tha tarpet 

BiihPhimtaiaaf Jntair 
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weather Low lying riouds, a heavy base and the 
approach of twilight were aufflclent to call off the 
operations. In wartime, of course, the attacking force 
would have to take Ite Chances of adverse wind and 
weather and poor vlalblUty 
Fouitbly, the targets were anchored— « point of Im 
meuse advantage to the bomber, when nring hla slgfata 
from the pUne above. la an actual flgbt batUeriilpe 
would lie moving from 17 to 20 knots an hour, crulaera 
from 20 to 80 knots, and the quick helm, which dtarac- 



Having cleared the air by the aheta etaleq^tnt ef 
the favorable emuttUena under whhti 4ht Iffteflke* 
were made^ we haatea to state that ibe vterik dewe 
against the '^Frankfort*' aad *‘Oetfrtaslaiiff" war ek- 
callent The Army and Navy bonbere an to tm chp- 
gratnlatod. Dna largdy to the fact that they teete 
worUag off an old eto^ of BngUgh bdnbs, alarghper- 
ceutaga of the Navy shots t>rov^ to be ^‘dnde;’* end 
couaeqiienUy their work dM wit make such a druMe 
showing as that of thatr conff a na of ^ 
Army We tmember one Navy ithM 
which let faU haltHi.doaeo bombe iSkfA 
formed a beautlfia pateacn an«nd and 
on tha **rraakfact" ; but net one of titeis 
bombs detuoated. Without bavtng the ax 
act flgnra at hand, we tblpk It ii nato to 
say that fully 00 bar cent ot the bondw 
either made direct kite upon the tergit or 
dropped fralhctently near to have a daae* 
agiag rifset upon tha aolnnerged hull of 
die aUptu When we re m ember that air 
bombing Is^ evai today, a oompamtlVily 
new art, and that tha rights Instm- 
nwots are amsklered to be in the agporb 
mental stage, we feri juattfled la pre- 
dfctliig that before many years have 
paaaed, bombing from tha air, area at moeh gre a ter 
altitudes than the 1000 to 1TOO feet emphyed hi the 
recent testa, will taka on poowdilng of tha 
of gna-dra. It ehould be remembered, 
that about tiie last man to play aafe in waifara Is 
your air pilot After eeeing a etaglc h000*hoand bomb 
emobliig In the nndeibody of a bumeShlp as tWmih It 
were an eggriiri}, It is certain thaf under tba i 
of a great battle, upon wbldi tiie fhto of g 
depends, there wiu be found many an atrmaa Who 
wifi not heritato to dtvu 
down at 300 arika an hour, 
until he la Wlttiln polnt- 
blanh ranges and plaoi hla 
botaib In Just tha rUfot posi- 
tion alongride tha < 
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IMRilVf ttport whiotr U 
cMpwtiffMte of hi«b tt 
tdoOtooi SooMtItMOft ot tbo 

Writ IM wfmtmdhm 
w$9w woM ftMfcod wltb 
iliMk of fihWBOUtO of 
iM fiM «tuittoc«l 

Woidoot te «C ttio 

VbM oftra. whoa 
th^; Waolco Olooxod away 
1ft wftiriA taapoMAhko to 

dofict lUt flMfcalal damgo 
ovoe ItuMfth tho moot pow 
oiM tfoaifw. no Most 
4faiaatto bit aad tho ouo 
Witt Imiioatataly Tlattlo «• 
aaltt who audo t»r a dOcv 
potthA Unb irhUh paaaed 
ttNOili tbo aaporotmctBTo 
Mk of tto **FtaiibfBrt* 
anirtittfthi had by the foret 

desk ithd boat Ik dm tho BaMofcablo fay. - 
aMtofttoihlpAawo amiaaoiaoi 

Joahod at ttia throogh (ho glaM oar thooghto wool 
bOalt tadaoOlatoly to tho olnldiig ot tho Maine and to 
tho nHaarfcablo way In which tho foiadocfc wao lifted 
ap and ooiM bath apoa tho anpcr-otractaro In tbo 
groat osi^oiloa at Harana Tho boartw failed to 
peaotrata tbo p toftec H r o dedt of the rrankfnrt and 
appareatly did ho great harm to tho iheiL plating of 
tbo ohip obovo water They lallod to otart any ae 
riooa laaks daring tho Ant oamal ham of bom Mn g^ 
and tliM la igdta of tbo fact that tbo Utor boaiba 
dnnNl ^avo of dOlhpoaad woUttt Ho wtn did tbo 
cralaor otthd op aador ttla attack Chat It bogan to 
aeaai doabkfal whothar oho wonkl bo ooat down before 
tho day waa om Tho fatal blow woi dellrerod cm thi 
atarbqaid bow and not far frcan tho ohlp • hull The 
detoaatioii wao heavy, the hanuaer blow of it being fdt 
Thpoagli the water by oar ohlp which at tbo tine waa 

W30 yard# dlotant There wag a Mg apheaTol 
of water IMl anlnly aeroao tho ihlp, and when 
It had dttldad oC, It waa aeon that the bow waa 
ateadlly aotttl^ and tho atom rialiig abore tU nonnal 
dotation naik Twoaty nlnatoa after the fatal bomb 
had r ni f U4 la tto Mdo of the ‘‘Fraakfort, ' Oho dli 
appoorod. 

ttaUag of the Diroadaaaght ^HMttMand* 

The njwgp tn of tte attack tqioa the dreadnanght 
*OitfdfloM* MM for bonhlBg ftnt with dOOpoaiid 
andtlM^U ddhpoand boasba. If theoe fhlled to 
aink m Mil M waa tt be honbod with 1000 pound 
boofbo am wore atjOl adoah m attack with a aped 
lied hagriWw bontto waa to be made If 

ahe mmtM tteah tltt;^tta|harlTaala.-* flagfthlp of tho 
AtWkth t# p*t JBW «*«et jrttt 

<if ]44Mk Mn «tA ClatMoe « Mot Mm tUn 18,000 
ru4t w alM* KnituSt mota, if A* rtiiiiasM of the 
•hip MMOVlW arm ta tl^ tael tMrt, s poMd ftrea the 
Notth XMdaeie'* tree to •» eboart, r/htr* lane AergM 
«( tKt M her betten awl 
aliih hari The eaBfldance 
t» tM hwdwti veieai «t 
aatttorpede mfl antlMiUM 
Internal rtnata a iitloa waa 
aoc^ that ttn* * 

Urge ttunbor of ottcers and 
nwh of tta diet who be- 
Ufttd that batketad aa riia 
might be U tMT dpM Wtthii 
tho ^QrttriMaid" would 
oneeantt ohty tt tho wett 
pumd aalimi ftd <ba 
Mraota/* 



BomarkiWe view from olipiano of a diraet hU m **1 rankfnrt ** Note the charactoriatw dark andco of 
a kit and tha oplaoh of oeattarod fTagmonUp blown from the nppOT worko of ohlp 


Gorman batdeohlp coaotrmtlon and U ia agreed that 
in UDderwator aubdlrlaloa ae a protecUna agalnat mine 
and torpedo, the Qermana were eomewhat ahead of 
contemporary ahlpa The Oatfrleoland la by no meano 
out of date^ aa may be Judged from tho fact that ahe 



Bomb from Navy Kartia bomber batiu under 
water near otarhoaid bow of ’‘Frankfhit'* 

waa a ccmttmporary with the latiat of tbo Britlah 12 
gun and the eailleat of the Britlah 18 5 gun dread 
nanghta, and alao with our own dreadnangbta UUh ' 
■*Florida* Arkanaaa’ and Wyotalng Within her 
outer iditll abe had longitudinal Mirkhiwda Inclndlng 


Ml a# ioa ripBiA 
c«M« jir^hWMM <M«np 

m wi^i^ tTmitiA 



Nie Mr tICt ipi* liai ONMii iMhi I 


I of mMr MNM 1h« CmM Ml «h* -Pnakfhit* 


one armond bulkhead of a 
tough ductile ateM deotguecT 
to bend a ithout breaking 
under the Impact of high es 
pIcHlrefi Such at leant waa 
the deaign and aa far aa 
ae know abe uaa buUt ar 
ofirdlnkly At auy rate tbe 
OMfrltaUtid baa It to her 
ciedlt that In the flight 

I a< k to Oprmnny after the 
liattle of Tutland abe atruck 

II iiilue and nerertbeleao 
nmbtfd |>ort under ber own 
poner A Rioter ablp la 
(.redltcMl ^ith bii%lng re 
ceUed during the aame bat 
tie the hicm of frmr Ifl Im b 
BritiHh aiiella in addition 
to bolua tmh'e torpedoed 
IbU veHiK 1 nlao reached 
port An important fiatun 
In b( r couHtruction, wbtcb la 
of gnat importance In ctm 
aide ring tbe quick alnklng 
of (he \caMl U that her 
bulkbeadH were not pierced 

SStf Air »«hrtl«l.t doon h. 

^ cth(r worda ftmuninilcatioii 

fiom (omimrtnMut b rcmpnrtmcut waa up and onr 
It lo the cniialdeniti ii f them facta wblrb leada ua to 
lellere that the JtOniKuud bcmib which waa ditonated 
a few feet ftt m her p trt quarter muat havi opened up 
a acctloii of tbi nnderhod^ of the ahlp far great* r than 
would bare beem blown In by tho detonation of a tor- 
liedo or a mine 

How She Went Down 

She bombing of the (bitfric aland waa aet for 
Wedneaday and Thnraday the iOtta and 21at of JuIt 
D ue to unfarorablc weather conditlcma the Arat attack 
did not atart until noon It aaa carried out with 61N> 
IKHind bcHnba which were will iduced m»e of them 
aboord and aoine not for fmm the ahlp After tuu 
direct hita the deatroyer Harding from which we 
obaer\ed the teat ateamed In aloagfdde the (latfrlea 
land and eren from the diatance of 100 yarda It waa 
impoealble to note an) ixtemat effecta from theae ex 
idoalona They had piiiitrated the upper decka and 
bnrat abme the prolecMlve deik— wtalcb of conrac they 
failed to affect On reaching the acene of opermtlmw on 
the morning of the 21at It waa notloed that the *S)at 
Iriealand waa about two feet down at the atom and 
It waa f?Tldent that a alow Uak bad been dereloped by 
tile bombing of the prerlena afternoon Ouring the 
early miming of thi 21at aitacka were made by Are 
Ann> Martin bomlcra which dropped lOUbpound 
himba J beae failed to make any aptiredable difference 
111 the aulimeraiuu of the ahlp it had been Intended to 
trv the pLiHtratire effect of 14 tiKb naval aheUa 
ilropped from naral bombe ra but, dm to a change of 
program flri Martin iHitniic n and a Handley Page ma 
china came out from langley lUId carrying 2000 pound 
himba Ordera had been given to endeavor to place 
theae outalde of the ahlp and as near to ber hull aa 
puadbie The work of destruction la believed to have 
lieen done by two of these half dosen bomba — namely 
the fourth and Aftb One of 
thcKt bin led cloai In on the 
iKrt aide (f (he veeail not 
fai aft of Bmldahlpa and 
the fiecond clone in cm the 
port aide cif the stem 

I he deatroyer HardlniT 
was about two mllea distant 
from the atern and directly 
In Urn with the longltudl 
nal a\U of the ahlp The 
delavc d ac tfon fuae of tbc> 
Hecond bomb muat have 
worked admirably and ha\o 
burst Uh tomb wreU down 
below the anrfact for it 
lifted and dropiied upon tbu 
Hhlp an eticrmius quantity 
of water which from our 
point of obmrxntlon eom 
pl<ti1\ bid ihe %eMiol from 
algfat As the finer mlat 
lUaappeared we n diced that 
a perfect Magnm of aolld 
water waa in urlng down 
from the bridke the conning 
ti^er the after turret and 
the qnartenlCHk HVben this 
Ito **Pragkrgit* (< on page igg) 
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Dead Men^s FingerB 

One of the Most Interesting Croups of Our Less Gomikioii Foiqgom CrQiwdHi 


By Dr. 

O NK of tile mimmer boAnlem Inidftted UiHt It was 
It deutl mt iiiiother favored a leak In oite of the 
itewrr iiliies hm pvpinnatlon The myoolnaliit of Um 
IN irty iuresUfcated the honae ami i«h>ii enM^med 

trinmiibAnt IteurtoK uloft a ii|)ei*lmen <if the 

veiled Htliiklkorn After he had ex|)lAliied how the 
icreoii, Klltuy cap, bonie m the white at<*tu, wa« attrao- 
tlTp to flies Itovanne of its odor. wbii4i dereloiied only 
after the sptirea were luotiire and ready for dlfttrlbti- 
tlon, all hemiue liiter(*HUMl , and It was <hw lady s 
optnlon tfaHt the iMlor like that of the Mkuiik, waa 
‘^rotiy Init not ]MirtlenlNr1> dlnagreeahle '* From tlma 
Imtnetnorlal, man has dreoded tlw unknown and grouOy 
exaggemted what he hSH not tiiKterstood I 
'Hip HtlnkhoruA or “dead lueu n fliigerM,** aa tliey ara 
snmetliueH caUih]. tieeur dnring the summer and fall 
alKmt ImttdlniCH, In cultivated gnmndii. or on the ground 
ill woodN. ami mord of them niakr their p ro se n ce 
kuown lo a iMiuerful fetid odor The niulergroiind 
mycelium, or spawn, i^ouHtsts of cord like stranils mat 
ted together, to which are attached rounded, pink or 
white *'eggN," and from thoHe arise at the proiier sea 
son couaplcunn* stalks Itearlng at their apex the spfires 
and the malodonais tdlme an attractive to bbnv flies, 
tnreen flics, carrion lieetles, etc 
If one of these “eggs ' Is ent open, all the imrtH of the 
mature fruit IhmI> may lie wnmi In imliryo nnuiiactly 


iUuni Alphonso Mumil* New York BoCuueel 

dapfioafa. Tb« cap la liell shaisHl, 5 centimatera long, 
the aurface appearing strongly reticuUteidttgd after 
tlm fetid, ollTaceona ideba has 1>een devoured by llica 
or washed away by rtliia; aiiex tnmaitfb perforate, 
sporee ohlcmg^lllpaold involveil In macUB at matortty , 
stem fnslform*eyUiiflrlc, taparlag at each and, caQnlar- 
spongy, white, hollow, 10*20 eentimetera high, S.M 
oenfcimeterH thick, veil whita, reticulate, vAriahAe la 
length, aometimea mneh efXtNinded. always coneplciiottii, 
fragile, egg globoea, nearly white, frequently piufclefar 
fl>7 centimatera in diameter 
Thia very consplcooua and ohjectionable apedee oo- 
mra In the United States almiit ImUdlnga and near 
Htumpa in Hekla and In the edges of wood*. It may be 
tmally re(*uguliusl by its conspiitiuns veil, which li at- 
tiiched near the ais‘x beniutth the cap and hauga down 
t» the mkklle of the stem or lower There ard few 
flner examples of natural lace-work than this dellcnto 
white The mature fniltlug surface, or gteba, la 

extremely fetid, proving attraetlve to fltea, which 
<llMfiemlUftte the sisircs The stfiikhoras have usually 
Itpen considered polMinoua. although lltUe exiierimeot 
Ing has tss*n d<nte in the group on aocsiunt of their 
(Hlor According to Mcilvaliie, the egga are tender awl 
excellent for food when cut in rilcea end fried or 
sIi*W4m 1 1 have f<miid the veikri stinkhopu frequently 
fiiiin midsummer to fall in hew Kngland and aouth- 


Gmtden 

la amootb Inateed of foonely pUted; oud ib ado* la 
Icoe peuetrottog and dh mg rerahim iba Id d Teiy 
thin, dtficata membrane, whleb ie nanglly uohe>a ^ - 
heaentk the etp and tf ier e tora not notleed. 

1 have apednieBe fhon OonnAa dbl noit of the 
eaidern atatea and have found them at ttmaa In great 
hbondaBoe. One gntmon at fthoeg 1 dfoeoverad a bad 
tn on (dd aawdniit pile from which I brohdht In idin 
and jaatnra pUnta by the baekettqt At d Mrlola 
Ntoge of development tre found it CTcewIfngly dtdk»it to 
obtain pbotograiAa that ware not btrnnd If Itm inpvn- 
ment of tho atelka. 

Tbo eommoB Htlnkhorn of Burop^ /tnyphaBne tn u Mi 
dkwa, looks racy mneb like tbo eawduot attnkborn, 
Imt hoa no veil of any kiwi and Ite eop la eeoreely 
retlealate like that of the veiled atlnkhorn. A pink 
variety ia said to oecor in the eouthm Unlbed BCetea, 
imt I have seen no typical ^leclmaoB except la Bnrope, 
where it is fnlly an abundant and ofC^nalve oe la our 
veiled atlnkhorn In the eastern United Btatee. A gen> 
tleman In Franee freed hla grove of thIa apodae hr 
removing the toil for g foot or more at every ipo( 
whore the fungiu occurred and filling tha cnvltlaB With 
qiilck*llme. Ihis nwtbod riumkt be appUoable abont 
honaea and on lawne for any qwrlaa of the groapi A 
destruedve root rot of the grape la attributed to the 
common atlnkhorn In eome porta of Rnmpe. 
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tmkeU unay In Its various layera. Helweeii the thin 
inner end outer coats Is ti thi< k gelatIumM layer, which 
Is traversed by a central colmnn surrounded bv a dark 
green auhsUnce If a fnllj^ grown 'egg" la ketit warm 
and saolat, ft will auon dcveltip, and the various stagea 
may he watcfaod The central column Is comimaed at 
tbta early stage of cetla closely compresiaNl higether, 
uhtefa alNMirb water aud exiwud very rapidly, breaking 
tbroiigfa tbfl roof of the ‘egg" amt leaving Its 'sheir 
HH a cn))* or volva, at the base of the elongated stalk 

Ihls eximuslon nimally take* place at nlitbt nwl is 
so very raplfl that tbs moveumt actually Isssnnes 
vtrible fbe dark green maaa, borne aloft on the stalk, 
melts lo ■ slimy fluid containing mlnnte, elUpeoUlal 
HlKtres, while n fetid odor Is gsnaratad and borna cm 
the breexes to ell the lllbs In tbo nelgiUNirtiood. adror- 
tlstng the fact that a Imiiquot Is preporad for them in 
exchange for their assistance la dlBtribaUng the apore*. 

Tho stlufcbonuL or plmlloids, are remarimblo for 
their peculiar and Interesting foraui, tbrir attractlv* 
coloring, and their fugitive oocurfence AbMit ott* 
hundred spucles are recognloed, widely dlatrUratod 
throngbout temperate and tropical raglons, but many 
are Impsarfectly kiHiwn iif the commoner American 
hperiea that are provided with oonaplcnoua attlks and 
iHMwess the well kiumn dtsagreoahle odor, periiapa the 
comiunncst Is thv veUcsl ^ukborn. nr IMctyofiaoni 




A hiuMliiniiw MOcrImMi of Dktropkorm tnOiHUiiU, from Brsill. s 
upwflw tlwt dtoffisiv « v«{| of iioiiau*] rroportioiM. CrtUrrt Mum of 
th* onUnsnr viriM sthikliorn of tko Uslted StstM whkita wlwn ciU 
op«n ahow tin motar* fruit-body in porfeot ralolninra, iWSbl Tin 
brmmbad ytlnkbora. LyMiniv BoJwHa . of New Yorh min k • cnis- 
ptmUvdy rmat ambw of tho nMtropolltnn Roru having Amt Wn 
aotod by tbo author In Itll 

Soam atrange farms af the stinkhorn fangi 


want to ^orth ramllna and Tennessee k'ully grown egga 
when hrongfat into the house will usmtlly devoloii mntute 
plants In a single night 

In the tropica, T have collected a speclea with a much 
larger veil called Dirtjfophora iNdvriafa, which ia on« of the 
most remarkable and kmntlful natmul objecta I have ever 
seen Hpeclmons have been sent to me from Bragll, Co- 
lomlda and tbe FbUIpplBea. This speclm la whltB, but 
there Is am»cher in tlm troidcs and In tbe Kmtbent 
United Htutes which la red all over and has no veil. 

In Hpwall the red speclaa attack the roots of migar- 
eana, causing an average Itwis of about ten per cent 
of tbe crap. Its devriopoirat from the egg has been 
carKnlty traced, riiowlng that In the later stagaa tbe 
stalk riongatea as mncii os an indi and a half In a 
single mlutite’ 

In tbe sawdust otioldMini Dldpopkora ftaoencUf, 
the cap Is conic-bril-ahapfed* 2 Jl*BA centUnefora kmg, the 
snifojce white and granulalB or minutely wrinkled after 
tbe dlHappearance of tbaafitvaceons glgba ; apex smooth, 
white, mnbilieate, riomtf by a thin mediibriiw or at 
length perforate, aporo* •bloug.elllpMid, Involvod la 



Tho elegant stinkhoni, Jtfalimi* riogoii*, hoi a sten 
born-shaped, cylladrte. Capering gnutuoliy to ttt.opex, 
plttod. hollow. White or ptnkMh boiow, bright-rad or 
orange above. KVIT centinietm kmg, about 2 dptiBie- 
bws thick, apex omde^uaniiiiata^ perfiocafo, gbba 
gra«oish-brawn, semidliiid, fetid, wBeared over Cb* iq>‘ 
per portion of tbe stem in on tndeflnlto aoBner, oporen 
obkxirelUpaoU, veil none, egg oblogfrevold, ptuklab. 
2JMI etutfoieterg long: 

This sfiades Is very cocuplcooua by imuioh at Its 
else and brilUafit n 4 or ^firoBge ooior It» udt» la 
Bickening aii4 pangtrating; but not fh strong os that 
of foe vetled gtiftJfoiUft, It oeciirs qidte oomfoonly ift 
the UntM Itt^ or In foltbrated grfofod rlfo 

In deeoyed v tfst o lfo outteA 1 ^ve mebnebfe fm 


mueuN, stem ^yUBdric, .ifoprior, tapering at each eoA, BMiet «f tbn ^tog gpd bnvt wImM It fit 

celiolar-spongy. wUte, ceptlairters hlglb ssgewtf yln ete foifag Tdrii^ IMM^yaokt Tttglal% amt 

2 centimeters tblrii, vwlDenibrauoas, aeafiltrscara^ TiimiaHy noaglbr woods oc^bfor M«kL AIjMlo 
half tie length of tg*^ sod concealed beoeath It, Py*ni »*nanrHrn«inrf I #Mfod K * 
very rarely protruding ovoid, pliiklsli, 4-5 eentlmr^ stpng bonpafo « p«^ wi^ lliedrii^^ 
tmrs In diameter, ooMii^ng foe lower boll of tbe fodty for 'fi9M fobA JMmm P p i Am m 
wU attoebed about (1^ ^ of tbe afom. obtolost foam a fofi pd foe 

TliU gperie* ocoon abundance In ol^ MrfoMt HHp* Tikk Beb||kl^^ gWtjfolMa 

puts and about rottlng^l^ and stnsfos In woods And lAfoelA mv ttjSi S &M fofoifoh Atfforitt a g tftWWSiWA 
fields In the esstera United BtatM wnd Caandg. Jt tbor fou edUfo wlte sUcipil ^ ^ 

nugr lie readOy dfsttogutsbed iram fop^vetlwl ■dnkbom Aaoiforv Afopi^ it ^ 

by tbe aheuKo of a embgileuoua rstlentate w4l, ite eop ^ |p>; ** ^ 
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Morliit Hoomb to Clcor tho Mlpco 

H TBBYNO, Mlfin«MuU, caU«d **the rIcheBt village In 
tlw irorld," In ipylnir tbroagfa n nuv«f exppiirace. 
A part of thin prosperooii ttmti In tbo Iron mngtt is 
Mnn ^Riovtd Hlbblnv la tme of the new towns which 
•hay* up elnce ore wan dlMovered. and it la really 

n aMt of “indniitrlal romance** made practical It la not 
literally a fiMt that tlie whole of UihUng la being 
movedt hot people talk that way Sixteen hlooka of 
the original part of Hlbblna, overlay a vainaUe “40 ' 
of land which It la deiSred to exploit , and aa tblti town 
haa never failed to grasp opportnnltlee, tbla one-thtrd 
of the village la being cleared of bnlldtnga au that min* 
Ing companlcB can have acrew* to the valmthle deiaMdCa. 
In place of thia cleared away nectlon, a new part of the 
village win be reared on tlie ootakirta 
Uecanae of the number and the riae of eome of the 
imlldlnga to be move<1, tlila activity Ima called for the 
lilgbeet akin on the part of the home movers. Hteam 
locomotive tnictom, equipped with tntctinn belts, have 
lieen largely need, together with tlie imuuI Jo<ks and 
Imvy tnckM, loga^ etc, as alv»wo In our cover iIJnstra* 
tlOD* 

It la aliMpt Impoeaible to estimate the many inllllona 
which will be needed to tear down and rebnlUl such a 
large urea« but Hlhbing feds it Is iiiuklng history, 
and ao all claaaea of labor, the mlnliig companies awl 
cltlsens, are working aide by aide to uccompllsh results. 
It aeema an almost superhituuin achievement, hut in th«* 
end awither dty will riae oa the resnlt of u new kind 
of town bunding and tiie exerdae of a Gominonlty aplrlt 
w'hlcb ti working for tlw good of all In a aliort time 
lliere will be one contlnunua Hlhbing enUrdy dlffereut 
from the wlglnal village, but a wltneaa of the heroic 
work dona In the tmn ranges. 

Aa s matter of ftt4*t, the rangea, on one of which Hlb- 
hlng la located, famish three-fifths of the mllHuns of 
tons of Of* which tlie United fltatea oontributea Ui the 
world. All tbla to a part of the devdopment of the 
pdst fifty yean, and the army of employ eea n c oaow iy to 


work this ore to a vast one It Is cHllniultHl tlwri* are 
125,000 men working on these ranges in Minnesota 
alone, and the industry createa a certain atmosiihere, 
and makes town, rallrtaufs and Immense lake trafik 
Tlw number and nationalities of forelgnera etupli>)ed 
la a revelation to one wlsv visits tlie ranges for the first 
time PerliHiM no adtvity In this country can furnish 
such a dlvertdty of nationalities f^’anadlans, Kogllah, 
Hcutch, Uollandera, Bulgartans, Moiuenegrlws Fnmcli, 
Xivrwegluns, Belglana, Qonmins, HwIsh, KIdiim, Has- 
slana, Hwedea, Dunes awl others are found in various 
occupations. Many have gone directly to the mines on 
landing fu this ruuntry Others Iwve ilml In the 
United Htiites fur a number of years. Skilled and un* 
skilled, they are important factors In the development 
of the range. First came the ihiiudlnavlans, Fiona and 
Auatrtana to help dig I^ke 8u|ierlor ore, and fulhming 
some time later were the nicvs of Houthcra Kurofie— 
from Herlilii, Montenegni, Itiilgarla and Uroatta 
Tliese workers are yoang or middle aged, ami their 
rlilldren attend ivtioola which are ui^to-diite and of u 
Ktawllng far uliead of tliiMW of the couiitrhvi from 
\% lienee these people ciittie lllMilitg recently erectH u 
grade building at an exiamse of one ImnilnMl and twen 
tj fixe thoUHiind dollars. The range towna are Inter- 
inited In all outside iiiatterK. They have ii fret, gt»ni.r 
ous aplrlt— a s«»rt of “iqilrlt of the range, which comes 
from fitiiiilliirlt^ with coIoshiiI nioveimmlN thiit are tnk 
liik pliicu dally Great nre pits, lieavy curs loaded with 
rapldlt> and iqieeU, the* latest ImpruvemeiitM In nut 
— these are features of this stupendous hUMliiess 
NuHliereeJsi; In the hoi Id Is Itiswwihle to niuMiver ii Istl 
Ilf ore wlikh stretiliea for mile after mile, and to iiiliielt 
in places as If It wore aand by means of slc^aui shove Ik, 
locojnotlvM and trains of cars. 

An Interesting frature In connection wllli the on 
mines of Mlimcsota Is that raaii> of timm are oh tied 
hy the State In fact, evirj jear tbc> pcrmuiieiit school, 
luihcrslty and trust funds n*cct\e from thin sonrii* Uy 
HHV of rovultlc>s alNiut H<\en million dollarN 


Buninwia As Utraal Aboard Ship 

W HimiKU It is to oHCHiH* high rents and high 
taxes, nr to be able to slilft ones locution at will, 
the fact reimiliis that husInesM has followed In tboaa 
frNitstc>tM of many families nhlch lead to the houseboat. 
In many different iiarts of the count r> He find all kinds 
of business being dune alsiard slilp and apparently with 
exivllent results. 

In tlw heart of Nen York Cll>, for tustanre, ttier® 
are some nine Icousebcmts one and two stories In lielght, 
nicsired to u dock In the shadow of one of the hnge Boot 
Ulvef bridges. Tliese houseboats serve aa the quartan 
for aa many fish and seafesst dealers, whcsce wares enuw 
direct to their barkdcsir wlwn tlw flsbermea pull up 
every day la the outskiHs of New York City there 
is a hardware and ship chandler establtohment which 
thrives far out In the bay, oboard a honeebnat Then 
are many refreahnient stands and otlier similar estab- 
lishments which find It the imrt of gissl business to 
(qs*rate ulNuinl ship rattier than on gissl old term fh-mm. 

Most unique, iwrlmiRS Is the travelling store Idee, 
Hhlrh the Hocimqmny lug Illustrations cwivey an foc- 
cvllent pictorial description This partlcnilnr estshUah- 
ment has tmviUed over the fit I-awremw llUor fhr 
several )eiirM, and It Is sidcl that wlwrever It stops, the 
trade Is snre to Iw nourishing Not only do tlw liihaU- 
laiilH of tlM* toHns and vllliigeM find rare bargains 
iiiooiig tho offerings of this trsvelling store, but thegr 
iilso take this cqiisirlunltj of Mtoc.kliig up on numenma 
nrtlch*s of fissl, Hearing apimrel, iHiosehuld utenolli^ 
and so on Tim line of pMsls carried In this floating 
Hton' riinges from n rc*ather for Milady's hat, to ennuMt 
cherries for dessert, most tif tlw spsk having bsen 
tsaight at uucilon or at rec'elver's salos In order to 
ntliuv tho selling prIcHs Uestdenta of the rural dis- 
tricts of the c^nsi hIiosc* meniorles extend twrk will 
rcHiill tlw is*rl|Nitctlc iioddlcr who csnie through the 
eoiiutry side at intenalK Hith his lUtuUtnro deitartment 
Mtoro on his bcirstMlruHu cart Where water traniiiMr- 
tatlcm is giHsI, why not have the Hntorbume peddlerT 
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SCaEMTlWC AMBMCAW 


Where Oil Occurs 

A Brief DeacriptUm of the Rodu utd Sailda in ¥1^ PelMdomn Is Fomd 


By C. H. Iletaeriy 


E XPKRIRNCB hat tauafat nn that oil doea ezlat, 
and that It la found lu ^>rmatlolul or rraenrotr 
nicfcH known an Hond, mudHtoue IlmMone etc, aud 
that commercial depoatts gent rally occur Jn the higher 
parta of folda of tlw* earth h aarface, called antldlnea, 
ilomea, munoclIiieH, itc Water In generally found la 
the aauc ntratuiu oh the oU^ but In the lower part of 
the fold 011 1 m Ing lighter, Ih found neat abo^. and 
gaa, being Ntlll lighter, In the toii flome anthorltloa 
nay that oil In generated In undorlylng ntrata and haa 
migrated through the different formatlona and creirlcea 
to thene rcaervolrH, which are tniiped or coTered hy 
liraeUcally imin rrloun beds of nbale, aandatone or llttie> 
Htune. iiiont frequently nbale The action of thla cap 
roc*k in to prtwent the dl from leaking away to the 
Hurface aud dtKii>i>earlng Thin la what moat have 
ha]>penod In non>e llelda from which the oil ban ran 
Inhett 

l)no of the mont wldenpread formatlona overlying gan 
and oil aandn la the Utica ahale alwre the Trentim lime- 
atone In the Ohio and Indiana flehln. The Cliuton 
aand of central Ohio la overlaid by the Clinton ahale 
The oil aandn of Peniinylvania and Went Virginia are 
all overlaid by Imiiervloua ahalea In Lonlalana fleldn 
a hard ntratum of llnuuitoiie aometlmea aita oa a cap 
roik overly lug a mora pervloua portion of the name for 
roatlou. 

The poroalty or capability of aamlatime aud aanda to 
bold oil la due tv the shape and armngemeut of the 
gralna. In the caae of Handatonea, the occurrence of oil 
U due nut only to atructure, hut Ik affected also by 
the continuity of the atratnui Drillers recfigutac the 
Internal variations uben they atieak of a anud Itelng 
otien or dose, soft or hard aud goiHl or poor In charac- 
ter The qiiestliU) of the amount 4if oil which a certain 
furmatlon can contain lu view of Ita po- 
rosity is a rather compUcate<1 anb}e(*t 
The texture of the sand la of supreme Im 
portance Handatonea and shales often 
carry oil, but they aro not the most fa 
voralde resenolra, alujv In most aand 
stones the cementing material binding the 
sand gralna together flUa the tK>ret so that 
the nM*k can faidd only a small quuntlty 
of fluid 

The percentage of voids in the varloua 
kinds of straU varies considerably 
Hands may contain from 15 to Sfl {ler cent 
voids, sandstones 5 to 15 per cent, con 
glomeratM as high as 80 per cent, shales 
from 2 to 10 iH*r cent , and B<nue ddomltlc 
limeidouea are reported to contain as high 
as 35 per cent The percentages are so variable that 
one caimtd take the material In one field to be a crl 
terlon or measure of material In other fields. 

The quantity of oil la sands dejiends on the percent 
age of vidds In the aand and Its saturation, by which la 
meant the percentage of oil present by volume In a 
cubic foot of sand We are tedd that some sands nm- 
taln 20 IH r cent voids, and If those voids were full, the 
saturatlim would be 20 per cent, hence 100 cubic feet 
of sand would contain JO cubic fleet of oil The United 
Htatea (lovefninent. in Its estimates of oil reserves, 
Ukes 10 per cent as the saturation. For example A 
bed 100 feet thick and covering an acre of Und would 
contain (4J gallons per Itarrel— 7 5 eallons per cubic 
foot) 77.78B liarreln. It la estimated that the poroalty 
4 »f the ApiwUcfalan field Is 12A per cent, of the Illinois 
and klld-Contluent Add 17JI per cent, and of the 
(California Add 25 per cent 
It Is a noil-known fact that the qnatity'of crude pe- 
troUum Is determined by the ImpurlUea ctmtalned there- 
in As an Illustration It may be cited that IJauu 
Ohio, oil eoutalus almnt 76 per cent sulfur and that 
PenusylvanlH nil contains only about 08 per cent Be- 
t^ause of these ImpurlUea and the greater coat of refla- 
tug the price sImi vnrIfMA 

I rannot find an> sdenUfle theory* for the fact that 
more ImpnrlUt s are contained In the oUa of euaw ftelda 
than In others, but It is possible theae uugr bare been 
picked np In Its migratory process, rather than from 
the sand wliere the oil happens to be found 
The apedfle gravities of pttroleam have algh beau 
used as ro«^ maararsments of lu value The tighter 
the oil, It la generally coutklered An oU 

with a opscMe gravity of 40 degiws will generally pro- 
dnee more of tbV valuable by products than one of 10 
degrees 


One author aaya the difference in speellle gravltT It 
due to nd^Umi. hr travel from one foratattoii to 
anotbsr Another that It la due to age, the beavlar 
olla occurring In formaUooa that are much younv' 
than those conuining lifter oils, althoagh tt la 
stated then are exceptions to this rule 

In conclmdoii, or as your parwm would say, **Lastty,** 
it might be of interest to group the oU poola of tlm 
United flutes Into llslds. The roost Important d thaah 
are the Appalachian. Uaut-Indlaiia, llUnola, Mld-ConU- 
nent, OnU Coast, CallflornU, Colorado and Wyogdag. 

The Appalachian field coven a very large grog, but 
It is no longer the most ImporUnt In quantity of pn>- 
dacUoa. although It cooUnnea to hold first place In qual- 
ity It erabracea all oil pools cast of central Ohio, In- 
(dndlng New York, Pennsylvania, West Virginia, south* 
eastern Ohio. Kentucky and Teniuusee With the ex- 
ception of that from Kentucky and Tennessee moat of 
this oil la considered reunsylvanla grade, free fflooi 
objectionable sulfur and from aiq)balt, and rich In 
paraffin 

Tbe IJma Indiana field comprises Western Ohio and 
Indiana 1 he petroleum in this field was found In the 
Trenton llmeMtone, conUlna little asphalt but Is con 
Umtuated with the ohjectlcmahle sulfur compoundo. 

The Illinois field U located In the sute bearing lU 
natiio, the main pf^rtlou of which Is aaaodated with a 
stnnlnral feature known as tbe La Salle antldlne, 
extending from tbe northeastern part of the state Into 
southwestern Indiana The petroleum la tbl(^ asphal- 
tic, and couUtns sulfur in tbe northern portion, but in 
the southern iwrt of the field it Ur found at a g i TU t er 
depth, Is thinner aud conUlns little or no attlfur Tbe 
Mid Ooutiuent field includes the oil pools of Kamas, 
Oklahoma, Caddo, De Soto, Louisiana, and northern 



/ T u a^oxunaitfy (rue that ofQ) hpU m ihe §rounit 

)fwU water i/ we JnU il Jeep enough That i/m corretponJmg 
pfopotiiton /or petrokum a not true every lapman muti unJentand, 
and if he did not (he fencrol /(nowledge of wddcaUmg und i(i huge 
(oMes wouU mohe him realize (he facU It ii doubtful, howeoer, 
whether the lapman underMtanJe whp tha should be to, or has anp iftrp 
clear conception of the geological tiaiut of oiL How does i( occur, 
eiK^ where, and whp? These are guetitant of much interetU and i( » 
in the attempt to antWer them that Mr Meuer/p wrdet (k preeed 
article — ^The Editor. 


Texes. The petruJeunw of this field vary in oompo- 
sitlon within wide lltniU. Host of tbe Kansas oils 
are asphaltic, but In Oklahoma pctrolenm of both 
paraffin and asphalt base are found The ertide petro- 
leum of the Healdton field la Oklahoma la of lower 
grade than the crude oils from the Qlenn pool and 
Cushing field cm account of the lower gawdlne contact 
and the large percentage of sulfur present In nortbem 
LouIslBiia and Taxaa paraffin base potrolsuias, free flrom 
salfUr, predominate, but asphaltic oils of bigber gravity 
have also been found. 

In tbe Gulf Coast are Indwled a number of araaa 
lying in tbe coastal pialn regioa, rha pools of southern 
Texas ^ sontheni Louislfins The otls have been 
found In association with salt domes, which also carry 
llmeatoiw and gypsum. They are usually heavy, as- 
pbalUe and aulfurous, hut pccaalonally Ufbteri non- 
asphaltic onea also occur 

In the California fiald the petrolenma have bami 
usually cbaracterlied by SMMh asphalt (dtlivagh la 
recent years lighter otta have been fouad. 

In the Colorado fleU a hfgfa grade, light fMqmiaah 
ing oil Is found la Bouldar O^ty, a tuMfatfng oil in 
Routt County, etc. ' 

The Wyoming field tfi emd tbe newest the ofl in 
Big Horn County hsifig a tevy, bladt agplUiltiHi oO. 
In other places oil of a pamfia hose aad UgbevjtavHy 
has bien found 

Aithtiudh new produedir formations an Bnpidgn^lly 
being developed, In almMeyery oU fl«U of iar 
or ago there haa bcaa flmi^oae or mota hMjtoemt 
that stand out ^ 0 BilMaEay,fifeansi of tha 
tbHr '*pay streaks" aal|^prpdiKtag duaHtSfiki 
strata ara used for parflbns of ooanmnaoa, 
being frequently based np^ imlr past htatoiy and-PMotf 
dnetion par aero over a glvfw^ period of thaok la tha 


ell itidfl wa ted Aa soeoad and tWid' 

OU Onek, PonaaylvtJida 1 the tim 

tm* rnata at aini m Utft 
* I>wfw aM dkUMU, Miite 
tMlflV-vaot, HUM iml unctfk 
FMMgrlMafai , tb« Balt aaadi ' 

Am aad flttk aaada la HMt TbiUlB ; 

Bena, and TrUntdOL shfida oi»lOfl|kk W 

the Oisiy, BoUnooib Arldgtpoti 
CMHag an weU hnownt and to OWthotsd 
a niuhbHr of dlSomt pr^ndng oafida the 
hebg the aoet uxteoMn. In the Golf OnMil; J 
aad Texas floldA the sands oeew aon m 
lenses and the prodiHtIqn id in pools. 

Bndadnc Nntau la IMorka 

M any authorities beUeve that loud aad edathwotw 
noisM exert a banefhl oflhet upna tho- herVo u s 
system, and an respouatble for much of the ad ffq ao 
disturbance and maladies of thf nervsn, whbdi MO* 
appomitly, on the Inorrase amdng dwellero in the 
dtJss. Evn when the victim Is oO kghltoabed to |bo 
ndse which surrounds him as to he hardly ooudHops 
of it the aoloe amy, nevertheleas, exert a ddetcHOto 
effect In a recent numbw of a Oeman technical mada- 
atne, au engineer named Walter Ritter, hag enggeatad 
certain methods for reducing tbe Ineecapahla noise la 
fsctorln, machine works, mlnss, etc., to the lowest 
posslhle minimum. His baslG idsa Is that it is ton 
Important to reduce the actual noise than to thack tbe 
spread of tbe vlhratloo to whltA the noise Is due, Mpk* 
In his opinion It Is such vlbrsttons thst ohihlhr af- 
fect the nerreo, having a mure injurious effdet than tho^ 
pounding of a steam hammer or the baaaing of a motor 
The first law he lays down Is that the foundat^ 
upon which a piece of madilnery Is meted 
most be abeolntdy solid and rsatotant to 
pressura^ and he mggeste that a auttabie 
material for making such foundatkma la 
armored cerocot or Hse a mssoitry of slag 
set in mortar of pure oimeDt However, 
this foundation doee not leaaen the nolae, 
since each of the two materials suggestad 
to an excellent conductar of sound. One 
or the other of dwoe materials to esMO- 
tlal because of tbe flrtnnesa and aoUdlty, 
but Mr Ritter suggests tbe mixing of the 
cement with quarts sand and finally 
broken atones to form a Hieet 10 centi- 
nwters In thlcdmesa as the flnt layer of 
the foundation. Upon this are placed suo- 
csaalve layera having a HlghOj diffarent 
eoapositloo, gray Itora and JdeaeUmbr, a«di layer being 
firmly connected with the bne brtow Tbe up per m oet 
layer which should he from 10 to 20 centtmetars ihldt 
should consist of ktoselgobr cement A foundation figUt 
in this msnnsr jpoossses the pr operty of deadeU^ 
sound constderabfy and also reduoes the vibratton sinen 
^ use of tbe Ueerignhr bu the alfiset «f ImpgrtlBg 
elasticity to tha emaant 

Vibratton to further reduced by means of an lasa- 
latlag matarlaL Rubber might be eottridered beef for 
this purpose, but rubber does not sesist la Hmwlng 
the noise The best material for laying under the ww 
china haa been fdond by ffi^eHmeat to bp a thick 
wool felt tbe ao-eaUed iron fidt with an lavntnatad 
mnfnee or cruet fluch flMt exhibits gnat nglstaann 
to pressure eomtdned with a hi^L degree of etoetletty 
It haa been shown ^hy axpa rim ent that Qidg ^ Ig jw| 
*Wmmed** by loads up to a p rea sw e of 
pherea. 9oA UwMa rasnita have Urn 
to thto method of oonatnwtlhg mactrtnit 
that it to totoaxpaetod thsit naaiSr&^ihm^ 
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idWBBICAN 

The Red Sea Dollar 

How a Coin ot More Than a Canmxy's Standing b Being Retired 

By Frank PukjBt Stockbridlge 


AniMa tb« Afrim omuC 
IfX- Miw Saa ppfet to ttM raeovM of tbo Intor- 
iMlj^ ff Hn JWMtx Oomonont to rabatitato 
W latMit eote tai tjto AteCriftn IforU HimM dollar, 
ygmm^ iniCt thin a ««^tiuy baa boon tbe aUadard 
mm madiam of wwnanga In the mtlre 

JMI^blkflA dactio of MajF 81« lOia, prorldtd for the 
at tta xOarat aunt of a allvor trade dollar to 
ba Jmri aa l>oUar of Italy ** Primarily intended 

tol^lir^ fa tbaXtaUancotony of Britrea, tboezpecU- 
tkm JHbat tt arottld oaentnaUy diaplaca tbe Uaria 
UNMiMt dollar ttoooabont Oe fied Bea eomaatrlal dla- 
ttiOt aaona about to be folly reaUaad. The Brat mllUoo 
of ^ aa«r doUata im* raidUy acoapted by the natlTca 
of Ihrttrea on a parity with tbe Austrian cotn with 
t^ep \imk ao lima familiar, and they were 
|0|MM| raadfly acfoat tfae bordan of the eoloiiy 
oh tba mta baria in deahog with tbe other oountrlea 
aidt atMad wdj^eotti 

ahi Affl iea tcofttmardal district Indndea Brltrsa, 
AbyniMitat hooMlhsikd (Freocfa, British sud liallsn), 
IfalmHaf tha Aden Protectorate and the Arabian pror- 
laeea of Tmmo, Ailr and Hadjas, now erected by the 
tonds of tha Tmty eC VaisaiUes into tbo independent 
Kingdom of tbe Bed)aa. Thronabont this district tbe 
Mbrta Theresa dollar has rireolated for murit more 
diao a hfihdred yeare. Tbe coin was drat minted in 
1780 at ^Trieste, and up to 1014 large ntunbon were 
mtnfeed aonaafly, all, cnrlocitly, bearing the original 
data, 1780^ there bring no apparent ncceerity for chang 
lag tha original dles^ The best obtainable esdmatea 
at the beginning of the war were that more than 200.- 
OOOjDOO of tbaae trade drilars were In circulatlun or 
hoarded lb the Bed Bea dlatrict 

The rite tn the price of ailTer daring tbo war resulted 
in tbe biyl^ np of many of three dollara by tradere. 


for egcport as bolUon, and Mr Addisfin K Honthanl. 
United Btates Coostd at Aden, from whom many of tbe 
facts here Set down were obtained, places the proiwr- 
tton of Maria Theresa doUars thua withdrawn from dr- 
eolation at more than onc>third of the total number 
With no new soppUcs available, and tbe natives on- 
educated In the valoea of any other form uf «x»loaico 
and totally ignorant of the nse uf paper money or of 
rheclu and drafta. there reenltcil a serloUH idiortase 
in the medium of exchange for commertlal pnrpoaes 
and traders found thrinaelvea. in the late yearn id the 
war and tbo period Immediately following, reduced to 
actnal barter In order to obtain the coffee, aklns, hides 
and other products of the region. Tbe actual cotton 
piece gooda or other manofactnred commodities had 
to be shown and exchanged on tbe spot in many In 
stances, to Induce the natives to part with their wares. 

Tbo new Italian dollar was designed not only to sup- 
ply thla lack for tbe colony of Brltrea. but to extend 
Italian political a;^ economic influence thronjdmut the 
Bed Sea district, and this result seems to be well under 
way toward acoompUShment llie Marla Theresa dol 
lar was coined In Trieste for private demands and a 
mint charge of 3^ per cent collected It was solely 
a trade didlar and waa not tssaed for Oovemment one 
Tbe new Italian trade dollar la coined In Home f(»r the 
Eritrean goremment but will also ho cidcmd ii(ioii priv 
ate demand, as It is not Intended to displace the Italian 
currency which is tbe Iciral rinnilattiig medium In 
Britrea, bat solely to ho used as a trade dollar 
On the new coin the effigy of symbolic Italy, much 
resembling that uf Marin Theresa on the old Austrian 
coin, la the principal device The Marin Theresa dnllsr 
has a brooch of ten jewels on the shoulder of the robe . 
by examining these jewels to see whether or not they 
were worn smooth the native trader estimsteil the 
posslblo loan of weight In the coin In hand This brooch 


is omitted in tbe new Italian pliHW The double-beaded 
Austrian eagle on tbo reverse gives place to tbo riaria- 
beaded Italian or Savoyard eagle, while the Crow of 
Havoy Is omblaxouoil on the shield carried on tbe eagle’s 
breast. In thv ssmo fashlitn as the arms uf Austria are 
carried on the ftlarla Tbenwa dollar 
At tint there was some objection on tbe part of the 
Mohummetlan natives to tbe presNioe of tbo crosa 4m 
the now coin, niid the keeu-eyed Aralts were quick to 
note th«* absence of tbe shoulder brooch. The differ- 
ence In the Inscriptions la uf no algniflcance. as tbe 
natives i*aunut rend them in any language On tbe 
whole, the design has pro\e<l attractive. 

The uew dollar Is almost Identical In Wright and 
rise with the old one Tbe Austrian dollar weighs 
488 02 grains and Is of sliver of a flueuoM of .8888. 
the Itallon dollar weighs 48812 grains and Is .885 
Hnu. Each bus a <Uiiiu( ter of 40 nun., or 1 h> 7 Inch 
Offered In the Kritrenn market at the price of B 
Italian lire, the mnv dolUr wns rapidly absorbed, al- 
thongb a prerolum of half a lira was offered by wnne 
traders for urn* In Abyssliiiii **The Abyssinian,” writes 
Consul BouthanI, Is a {Mrticnbirly cnnHervatlve tndl 
vidnal ami it will probably Ire stmio time before he will 
aecept tbe new dollar as the equivalent of the Maria 
Theresa dollar even though It weighs slightly more” 
Tho establish men t <rf the Italian trade dollar In 
Abyssinia will work di‘4 Idelv in favor of the diwelup- 
ment of Halo AbyBNtnlan trade relations The whole 
oiTort to snlmtltnte a mw* trade dollar f(»r the old In 
angnrates an lnteri*Hllng contest between cnniniertinl 
progrtviH and the Intense eoiiserviittsm of tlie Ke«l Hea 
native prtNineer If the district can alHwrb. as is an 
tIcIpatiKl some of the now dollars annually 

traders of all nations will And It min-h easier to do 
bnslnesH than It has lieen since tbe coinage of the 
Marla Theresa dollars 4'enKed, nearly seven years ago 



Correspondence 

Tht aditors trs not r ts po n wbls for tmmenf 
in Ihs oocT M poodspoa cwlums, AnonymoMi oo mm i H 
riosdoas cannot hs o on swte r sd, but tbs nsmsa of eer- 
wriU ba widdwUI whan lo dtwred. 


Praddoit^ Great OpportanltT** 

To tbe Editor of the SciRgTino AMUtcait 
i note on your editorial page of the Bcuornno 
AMamcArr bearing date of July 16th, an article entitled 
**The Vreafatenife Qreat Opportunity ** 

X wish ta exprees my moat hearty approval of the 
riaad whliffi yon have tgkan on the question of die- 
anaamwt and tbo futlUty of war 
1 have read tha Bcuarixno Ambeicaic for many years, 
tad It baa devoted much qmuw to the deacriptloo of the 
Unltod Btatea naval vea a ri i of varioua types. I never 
eoQld totoreet myeelt in these great macblnea. because 
they were derigned either for the pnmoee of sctoolly 
derivoytoff Iroamn Ufa and human property, or aa a 
menace to the other aattooe ot tbo world. 

IVyf the last century we have prided oursrim on 
the beqefleent coBtributlona of scisncfs dteoovery, and 
ittTriittOtt to the wrihbeing of the human race. The 
asodssh sfesjctfca amopg the great nations of tbe world 
ot Mhiag Uwih gmt forces into dastraetiva agenriea 
Ot a rimtradlcttott which la so senseieai 

an4^m Atom toot <ma Whoden scsDatiines whether tbe 
MpMh ht toSA tori bera deChtoMd and ce^ 

Sffttoto latotosto oi primitive man. 

Tthr Attitoda ISrio imwmaWS, snd tha ttsiid you 
haraiWriit^ttos j Iun riio B U ao Arm that I to ^ 

s-.jgrsjs a 

fMKI flMMld, beWWM * 

amen eurlw w(tk U ■: 
HW iAtfS D( tb« put 

PWS wAf/tSi 

i„5sn 1* tfcU uittu. 

^ ^ ^ A- ^ Z 


Make Air-Stmitiiiif a CrUnlnal Offenae 

To the Editor of the BfiKNTurif AniwirAg 
As a former pilot in (be Air BtTvIee, may I eompll 
ment you on your editorial. **AvIatli>ti KatalltUw.’ in 
yrmr July 2Srd number f agree must heartily that 
there is no place for stunt flying In (Mtnimen-lal aviation 
It seems to me that any pilot who eiigagt^ in stunt 
flying or any other neetllessfy ilangerrmH innneuv««rs 
except In coiine<tlon with military aeronautics is guilty 
of sheer criminal negliffimv It would be a grent help 
to tbo canse of commercial avintfim if legislation could 
be enaited to provide adequate punishment for such 
practices. 

Very few pilots who Imvo kept up their flying have 
died of old age I believe siiefa editorials as ymirs are 
helpful in forming a public opinion which will Insist on 
pilots exhibiting at leant enough self-control to refrain 
from practices which Jeopardlm not only hnman lives 
but the itoveinpment of a vital Industry 
rhlladelphia. Pa Row abo M Powsia.. 

Hi* Bird-Cage Problem 

To tbe Editor ot the Bcisrtikic Ausucan 
T he followtng is an attempt to answer A., B d's 
question, which appeared in tbe correspondence col 
nmn of tbe fknKNtnnc AwioiirAfr for June J1, and 
reads ss follows "A Idrd sitting on a perch in a 
cage Is weighed togetlwr with the cage. How does this 
total wririit enmpara with the weight of tbe same 
cage but with the bird flying In It? Wbyr* 

Such a question tods to test the reasoning power 
of a student of mience, Inasmuch as he is cahed upon 
to apifly tbe adsntUto principlmi that be has m stu- 
diously acquired A faiw of science is often called 
upon to solve many n unliiue problem, but quite often 
Its apiflication Is t»ercelred after minute obser 
vatioo. 

In this case. 1 believe that tbe problem can be most 
riaarly stated la a totocte form, which for simplicity 
may be as toUoW^: A^xiie Is placed upon the pan of 
a KPrtnr Mde ur^^lance. The luBeatM weight of 
the cage ooripMi Btith tt# p^rch. we wilt assume to he 
torpohiHU. wrigblto 

three ai^Apil hgjTWAB •» on ^ to the cage. 

^ weight is four 
pennto llr e dil m S ^ ra e h alf ouaoesu Thta is of course 
abrieuK triMirii <he bto U lutototod^by the porch, 
wtoch u to s w s pitol od by tbe eage Now. than, 
tha, bird take to flight, and ImmedUtoly tbe dial 


hand rrtiiniri to four iNmnds. Mhoulug a !«>s» which Is 
oxncily equivalent to the weight of the eanory ie. 
three ami a half ouncea 

You osk why this Is ko7 

What has lieconic of the weight of the bird? It is 
agninst the Ihuk of (hi misorvatlou of matter and 
energy to suppose that the bin! turn loot bis weight 
and therefore weighs nothing ’let (he dial hand would 
hove ns lielieve i«> The duty ut upholding the canary 
has iMvn transfernKl from the penh to the surround- 
ing Rtmoiqihere. and this reaitJou of (be atmosphere 
agsliiMt tlH mnsf-ulnr force of the canary ex hauls &e- 
yond tlie < age But on ihe other band If the air were 
a component iwrt of the cage («u b as winild l»e Ideally 
represented by one made of glass and air tight of 
course having air eoiiflnefl In It for the btrd’a anke) 
then tbe din! band wimJil iudlmio the aamo wel^t 
whether the bird v^ns tlyliig or at rest on the perch 
In flying in sneh a (l(»se<l system, the reaction of the 
air to tbe musenlar power of the bird d<i«8 not extend 
beyond the cagt 

Btifb a tlnsed system forms a gravitational unit 
and contaJiiiiig mh ir does a certnin doflnito amount 
of matter subject to the action of the earth’s gravity, 
no change of position i>f Its integral parts can bo ex 
Ijected to change this mass. 

In summing np. the flying bird cannot Isi weighed 
dlreetly unless the air in which it flics Is confined 
within tbe iHitntdaiinf of the cage If on the other 
hand tbe air la n<»t confined, the flying bird registers 
no weight 

1 believe 1 have made myself Hear in this expla- 
nation Onmoa H laent.. 

devriand. Ohio. 

Buoy or Baffcrf 

To tbo Editor of the th ikntiku Amrskan 

He yonr last Ibtoo ( Inly 8). Ta Banco for the Oooee 
Aloo Banco for the Ganderr* I note Mr C U. Ran 
dall’a sarcastic letter which Is worth printing since it 
is at the expense uf some newspaiter But what of the 
Hi iKvnnr AuESitAN, which ilescrllfes an bid antomo- 
bite tire stiplled to a mooring buoy in those words, 
”to keep It afloat thereby mUarlng the cork fllUng.” eh . 

The photograpb shows a hollow sheet metal buoy In 
wfakfa air la emffloyod ’to koop it afloat” and the <mly 
oIBce of the tire Is evidently to prevent Injnry to the 
hull of toe small boat (or ^Ing boat) when ”plcklnc 
np” the bnoy KL Paul Du Poirr 

Montchanln, Dri. 
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The Last Word In Power Houses 

Some of the Remarkable Features of the New Delaware dta|ion That Typify Present-Day Practice 

By William A. McGarry 



Gvnml tk« DcUwurt Statloii of th* PklUMphta EUdrie Conpan^t alMwInK c«al atoraac badn, «m 1 tower, and ronvoiror 


E LBOnUOlTY In HU wull kiumii ah h labor rarer 
that moat uoDramen and ereti mnuy of the tila pro- 
dQdns oompantea take It rather qm a mutter of conne 
It nlcbt uIm be raid that pnitcreMN In tlic w lem*e of pro- 
dodair electrical enericy baa been no rapid that adrer 
tlalnf baa foand dllfkulty In kiHplua jiace For that 
raaaoD the lIlnatrathHi naed by tlie Fhlladolphla Elee 
trie Company In Introduclna t<» the public Ita new Dela 
waro station, held to lie the worKI a moat niofleru power 
honaa, la of more than ordinary iiitcrcat In announce 
lag that the flrat thirty Ihoumiid kllowutt tuHio-ftener 
ator la the atatlou had lieeii plactnl In ot^eratkm, the 
iHimpany pointed out that thU one mat blue will do the 
work of a mJJlJun ami ii giiarier men baaml on n 
twenty-fonr hour day 

In alio and total luiair outiiut there la uotbliiR par 
tlcularly new to modern eiiglueerltig pnictiee In thla 
plant Ita ae<'Of}d unit aturted o|UTatlon Ixxvtnlier 31, 
10EH), and eventually tin re will be alx geueraPira of 
tblr^ thonauud klluwuttH imb eiiih o|H*mted l>y four 
MtMun bollora. But In metlKHU of eonutriicllon, mn 
toiial need and idwdrlcal et|iil|iuii»fit the plant markN 
fllatlnct derelopmentH of nlumut liieulmtable valut , 
chief among Hhleh fMni the rlewiNiInt of tlte laiwer 
company man la the plia* mom devlaed by the KiiglmKr 
Ing Department of the rofniMiiy 
OonatriKtloii featurea of iho build lug are unique 
They are of lnten*at not only fmm the englnet^rlng i»olnt 
4if view, but alao lu a iKrfuilur way aa dt^monutrathiK 
the Ingenuity of miHhrii bNbulf*til Hklll in oTcr<*orolnK 
otmtucteu own when fticml Hlth Uio laik of inutorlal 
that baa been conalderod cHmuitbil Work on ihla plant 
was started Jnat about the time the United Stuti'tf got 
InP) the World War Bt^fore anything but preliminary 
excavation bad bein dune It beearat apparent that It 
would be Impomible to uhtuiu tlio atmeturul ateel In 
rime, btMWuae of Uie demand of the ship yarda and mn 
nltlona plants. A Imlldluitounainirted entirely of rein 
forced concrete bad not i\on lH*eii etmiddenMl, luirtbo 
Inriy after nouiidluaM i^hUh hUowwI Hint ImhI risk 


auM from twenty to forty -eight fi*et from the nnrfaee 
The Mlto of the plant Is the old Neafle and I^ry Ship- 
yard on the bunkn of the Delaware Btver, on a plot 
between I*enn Treaty Bark and a settlou of the William 
Cramp and Sons Ship and Engine Building Company 
OoDcrete la not uaed axclaaiTely In electric power plant 
buildings, aa a rule, beeanae of the tromoml^ loads to 
be carried, particularly In the boiler rooms The special 
ground coodlttona hero made It aeem more Impractlca* 
Ide than evar Hnt when the engineers wert» convinisMl 
that It would bo Impomltae to g< t the steel during the 
war, and that nithoat aome substitute the work must 
lie slwiuloiied for aomc yonrm they licgan to consider 
what might lie ilone 

did deslgtm for the plant were dlMarded mid an cn 
llrely mw wt of plans wire drawn This callisl for re- 
lufun^l concrete const rin*tl<ai throughout sii^e for the 
iiM of I beuuui fnou wlikh to musih'iuJ the boilers 
l4iter lu the work sti*e1 was obtaliiid for the roof 
trusnes and <*«in\t*>or lirldgt It has tM<en the practice 
111 such plants to curry in blinker storngo fiiim flri to 
slv tluiuMrtiid tons of c^otl If fin* nl<] plan of ucjKbt dls 
trilintlon had Unm followi*d it would have Ihxii ncccs 
sun to eoiiMtrmt the Hii]qMirttng c^tliiuinH and fminda 
tioiis HO large us almost to ellminiiie the limited aisle 
HlMce ill the holler nNims aud {t8«*wheiie In general 
t( nns II might Im> said tlial the main proiaem of the new 
ilcslgii was the ellmhiutlun uf weight This was 
achieved primarily lu the coal Imiikers 
rro>lHloii was made here for (in storagt* of hut one 
tboosand tons of coal. Instead of the or six, the IcKation 
making It iwaslblo to provide fur ample storage up to 
twelve thousand tons on Imrgea lu a Imslu lietwuen the 
bulkhead and pier bead Ilneo. This storage la essentia^ 
to assure coiitinuuas acrvlce ^R^loua other minor 
i*couomlea of weight were made wlanvir jsissllile 
Several expensive and tedloiw mtthocls were available 
for sinking tlie foundation pits lo bed rock The one 
nd«ipted was devised by Samuil I Slinflletoii one of 
the iHinstrm tioii uigliioers at work mi the iirojetd 


lu the center of s|K>ts marked for oolnmus, rangtog In 
diameter from ten to fourteen feet, be drove a heavy 
pile which was ubihI as a base for a mast. On Uds 
was mounted a trip hammer ou a rovotvlng carriage. 
Sheet steel, Interlueklug piling was then drivsn Into 
ibe earth on the outer line uf the foundation colnmu; 
the hammer revolving and atriking each sbaet In tnm 
until bod rock bad been reached By this method the 
piling was driven through bouUlors, andont wooden 
fillM and all manner of obetrnetiona 
^Vhen the entire drele of steel piling rested on bed 
rock the mast was removed and the earth and mud 
within were slphrmed oat Bed rock was cleared ^ 
pounding with a section ot sted rail A steel cylinder, 
flared at both ends, was then lowered Into the piL 
roncrete poured luto It settled on bed rock and as tlw 
pit filled, tbe cylinder was drawn up, until all the water 
had been replaci*d by c'octcretc By this method pres- 
mire on the steel piling was maintained virtually mil* 
ff»rm within aud without dnrlng all tbe stages of the 
cxtuvnLloii Thus foundations were placed 
There are ftuir boilers to each tnrbo^nerator, so that 
the total In tbe completed plant will bo twenty four, of 
which eight are now lu place Water Is suptdled to the 
comlensers through six by ten fOot tnnneU from the 
river Rtnce such tremendous quautlttes will be used 
for tbe completed lUant It was necessary to provide 
sis*clal i*oollug arrangements. Dtschargo tunnels empty 
lDt(» tbe liver dlreidly under the csml tower pier, which 
pm^ertM from the bulkhead line at the center of tbe 
ismiisiuys property to the pierhead tina In the river 
The Intake la teom the east basin. Steel sheet piling 
was placed on the east line of the coal pier and extend 
ing some dlstauce from the month of tbe discharge 
tnnnela As tbe relatively warm eondeusing water la 
discharged It strikes tbe supporting piles of the pier and 
is broken Into many streams These In tnm are de- 
flected liy tbe sheet piling Into the west basin, from 
whh h the water must pass around the tad of the pier 
iCtmUtturif an jwge 1071 



f.ifii rill Ilf tte mlMiTiit fT f — * 
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Befen and after phasea #f the Mawan BtaUent Bata^’tong textile «*i dte iiMml tegilht 




S « liyilM Uk« tM turret clgiete 

id M too Iwt long ultb a M\ 

wbldi ttmld bwid turcoty mllM awar 
0at It rvmiitM fur tbu exprrte of unr 
own day and f^ftwattoa to produce the 
MfgM watch known to the acienoe or 
iKWohicr* 

It la tnt that watcbm werr, In the Iw- 
gintUnir, yary larga nn acconnt of tbcli 
•Mktaw parti wtutn tbo caae wna plrrcetl 
to let out tko aonnd of the beU . yet these 
hopa Watches were nere plamles com 
pared with the giant Usudceetier recently 
exhibited at the Natlaual Museum In 


tVanfedagtoii Urent crowds ftoiked to se^ 
the details of constmctloo and observe 
the tseehantcel actlop of the oldcct ybicb 
is the gnardian of man*! habits and Uk 
critlo of his wasted moments. 


Tha htg fellow la 9H Inches In diameter 
and IH Ipthee thlcfci or six times as large 
ns tha rtandard watch It Is said that the 


AUBRICAN 



W 

Hfli type steam locomotlvas of today, the 
little DeWItt Clinton locomoUve preaents 
an intervsUug contrast la railroading It 
moasnres 1 J feet 10 Inches long and 8 feet 
^ tin bps high. It wplghs 12.088 ponndM. 
TIih modern loromotlve slongslde, which 
bHiUs one of the through Itlera, weighs 
niMiiit 17 times the weight of the entire 
1 K*U lit CUnPm train IHie old locomotlTe 
In flrpd with uimmI and In a recent test It 
develoiMHl a M|N*ed of 15 miles per hour 
when piiMhcd to tint utmont 

Electric Reflistanee of Himan Bodsr 

M K\S 1 UKMKV 1 H as to the oloctric 
nHlHUmv (f the hnman body with- 
out Iiirludlng the op[KMltlou through tho 
skill wluro the iiirrcul piitereil and de- 
imrted from tlw l>ody for the llrst time, 
hH\o been miido by k Wonner of the 
National Ilurcau of Standards. The cem 
cluHtons are at variance with tlioee pre- 
tlouflly amiouiiced by M (llldemolKter, a 
(Icrmau MlimtlNt wlnwe methods of mpas> 


nm^ ttw requl^ tu boHd • Xkl, ||,g, ^,,* 1 , ni««a,wi •% indiM lu AuMutar and 1 14 luekeu tUefc. It curt wm illmilmnur Tha wtmlna 

Witch Ja ulna Bwaith a, and that It often $ 5 |dM to eomtiact, aiw haa beea placed In the National Mnaeum Kiilmtiintlal and nneertain re- 

takaa a fnH year If this be so, one can ^ ^ , slstniavw tbnmgh the Kkln Is rosponstble 

ba M to faacUnl speculation as to how long It took to Past and Praacpt of American Railroading f<'r more repre 8 entati\e Uetenalnatlons than heretofbre 
make the TaWoos parts of the mammuth watch and to 'p rior to sending the famous lie Witt Clinton Hti‘am Httniiiwl 

igsaemhla and teat them, fur this Interesting specimen i locomotive to Chhwgo to twrticliwte iu the l*u luturcrtlng Is the deduittoii that the same portion 
la oomideta and perfect In every detail. IHvoU, staffs, giant of Progrem that Is to be luld lu that ilty, of thi body of different IndlrldiialM may vary In the 

lalsuce, hair titrlug^iMrery thing. In fact. Is exactly the old locomotive and its train of I'oacheN tcHted diwe of ekalrlL rcslHtHnct liy u ratio of three to two 

like tha watch which you larry around In your vest over the New York Oeiitral traiks In New \ork CMty or even mon» Alwi, tin o|iiHwitlon of the Individual 




iefii gncapwnrtit parti of U iIm IT-jowti wattii omwldmililr maxnlAw) Ttie miM wheti makri a turn evwy hIx wromlm aiMl Im altcmatrly rrlrsM^ xnil rh^rkH l»y Ih.- nr whhr Mpphlrr 

•tonM man In the vnita of tho cruM-ann. At the end of the le«*r bi the fork which Ic ehown in lhi« vlrw bet which ircelvtw muilim fnifn and Impcrtu mntlun t« iIm. hnUnce whed thnwtfh 
the **rTflkr iewel" Sxed to the balance Cealeri The nnalbr parte of a IS idia SI lewel watch «tofct Ralanee and hair aprlnu of U ilxe 17 jewel watch onnHliIrrnbly nw^nlfled The rim b made 
of two eesawnte of etoel braee tho eteel betas laeWe, Temperature ehansee emuee theec ■evnirnta to curl allshUy in or nut thiu camn«fiM»Unu for the incmoic or dwieaMc of claeticiiy of tlw 
halr^rlng. Tbs aerewe prorido meane for properly dialribotins the welshi ThIe Ottle wheel makro 6 vlbratlmii per eerond or over 1B7 Ot»i wtM per year tumlnic on plvota iUshtly larser than 

a human hair A point on the rim travcbi nearly 8.000 mJItm a ywr 

Enlarged photographs of the ports of a atandard 16 slxe watch, showing the complexity of construction 

pockot; even to the twenty three jewels (synthetic, of uihI vUInlty Ibo lioWitt Cllnbm locnmothe It will tnrlcK rmm dio ti» dii\ hihI fr^incuth bt nllght de- 

cuurso) specUUy cut and designed The train, which, be reenlied. was the flrat atenm rolling sUMk «f the green within the Iwmr I he ikwUIuh of the body and 

technically, Is the series of wheels carrying the motive Mohawk 4 Hiidiiou Itallnmd— the original unit of the the extent to whkh the imiw Ich arc relaxed arc llke- 

jiower from the barrai through the balance sud escape- New York Central Llnea. It made ItH llrnt trip over wIhi* InfliH'iitinl fmtorM contributing to TarlutioDB in 

ment, U of gidd. the cogs and teeth of the train wheel the road from Albany to ^heiuHdHdy on Angutd t, IWI reNlHtumi'M I he pHthotoglHt Im invlteil U) Mtudy these 
having been treated In a particular manner to harden Hiandlng on a track nlongulde who of the hngi Tn dlffi*n»ni^ ijuiNiiunh aw Home of the chtuigeH are doe 

them for wear The wlndinrwlteel and t*' the eoudlfioiiH of Uie Ualy as It perUtns 

to the stUniv of dtm*aHcs 
The experlmenta were condtiidcd In a 
InlMinitory of tho Hunxin of Standards, 
the feet <if the isTMon imlmilttlng him 
Mlf to tho hmt lM>liig Honsed In a bath 
and thf* liandn alm> pineeil In Halt water, 
Udng Immersed slightly above the wrist 
An alti^rnaUug current of a few mllUam- 
liereM wsh imkwmI from luind to foot, and 
the potoiitlal drop uiused by this eorrant 
between the othur bawl and other foot 
was menHiired l)> an alternating enmnt 
puteutloiiater Ihc ratio of this dlftbr- 
enee lu iiotentitil wuh considered as the ro- 
olstanoc Tlw trunk of the body was 
foowl t(» hnv» a renUfraww varying for 
different IndlvldualM, but on the average 
It Is about fSi ohms 

For tbe freqiienrieH used, 25, 00, and 
100, tbe resistance was found to be inde- 
pendent both of tile froquenry and of tbe 
carrent. Inasmncb as a cunent of 1 
ampere ibroagh a vital portion of the 
body may canse death, tbe sclehtift oon- 
siden It of interest to know that thla 
corretpoods to a potential drop of only a 
few volts In a vital part of our body 


otlwr parts are of steel There Is but one 
differenoe betamen this see of the Indns' 
try and tbe watoti of normal sIk, and 
that Is in the motive power It has u 
mniniprlmt which measures nine feet 
from tip to tip but which Is hardly strong 
oDfKigh to move tbe trsfn Tbe masters 
of the art; vfbo built this thing of sdan 
tlflo peefeetioo, knew that the 5neiy-ten- 
pored steel might snap, so they Ingaul 
ottsly devlaed a wqlaht to keep the worita 
In arotikm. By way of toterest there are 

■ number of pboto- 
fcteh part% gm^tiy 
e aenM Mm of the 
I mechanisaMg 
dortt «t tM 0 M« 
lit hOMftMtl 

A* 

,wv*nUf to tto 

itofif «rni te 

if, to wiito. 
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SCIENTmC AXmilCiAK 


4 

The Heavens < 

Duik Voida in the Stec^ Ski^ na yjlhhlt . 

Ff^. Henry Itwnrie RtueeHt FhJDir ' ' ^ , 


^ ^ tVS 


A h we look tmt into the mtminer skies, on anr cletur 
iitouniviw Kutuiiier evenliiK* we canmil full to notice 
tlie areHt hrlllluiio of the Houthern MUky Way AliDoat 
frotii Altiilr to fite ImiHmui, tliere Is a long siiccesiiloa 
Ilf cloailM und of Maid, whoso brighter imrtlons 

fur eveetHl any other retflons of the Oalttuy which csD 
lie Keen In our Julltude 

Our llrHt iiupreaslou will probably be of like briicht- 
fietfts und (lie patchy cluracter, of the lanilmwlty Upon 
n Mec-onrl uml more eurefiil aurvt?, we will uotlce that 
all through tliia qourter of the heavens the UHky Way 
iH douMe Ihvilde the conaplmiijus straun which first 
(*utehei( our e^e there Is another, furtlier to our right# 
fainter, and In many pliiees wider latoklng upward, w« 
find that tlteae two hranriies of the Ullky Way may be 
traced northwanl bevoml the celentlal equator and all 
The wttv into (VifnuM, where they Mend with the single 
streum whhh \\e know In the winter sfclea. In the 
opposite direction the division of the Galaxy extends 
down to our Inirlxon, and fur beyond Bout Item ohserv* 
ITS can follow It up to the CroHM, wltere again the single 
hand of light roidncHs the <hrtibl«. 

Hetween the two branches of the Milky Way the sky Is 
ilnrk — fully us dark us the background of 
the heavens outside the Qalaxy, and In 
places even darker On a really clear night, 
when (he seiilth sky HeoiiiK powdered with 
tiny stars, HlnvHd tis) fuliit f4ir the eye to 
hold In direct \lslon, ctiKi niity notice sev- 
eral of thpfw dark reglona Tlio nsist con- 
Hpl<'Uous one lUw to tlie wiwt and north of 
Kagittarlas, where, on the eilge of the 
bright star-rlonds, there is u dark region 
Mweral degrees long from which lanes al- 
moiq us dark run westward— one nearly 
Kiward Antarm, the til her a few degrees 
higher Ui» 

Another dark region, in Oygnus, which 
extends alnumt across the Milky Way, like 
u bar of <loud, Ih usually more conspicu- 
ous to one star-gnslng, alnee It gets so 
much higher fu tlie sky It Is onl) In 
clear, biilUant skies, such as may bo 
found at imtuntuln obm*rvatnrleR, thut the 
utuilded eje I'an do much tf> detect these 
regions. A eJty sky, veiled with haxe and 
illamlnated by street lights, Is almost 
hoiNdesH. 

Whst the Csmers Tells Us 

But the real extent and nature of these 
dull pstUkes In the heavens Is revealed 
(»n1y hy plKdography I* or our ]>reseat 
knowledge we hate to thunk primuiily the 
skill and assiduity of Profeasor Barnard, 
who has studied Ukese objects for years, 
and gradually convinced the sdentlflr 
wtirld of the truth of his views. 

Put briefly, hts contention Is this that 
tlkcse dark regions are not holes la the 
starHdouds of the Milky Way. through 
which we See Into tlie dark depths of 
siNire, but auunl clouds of obscuring mat 
ter, between ns and tlio Milky Way, which 
hide It and in places twiicttcally blot it 
out from the view of onr earth-bound instruments 
The reality of this ohwurathin first becomes aitpsr- 
ent In the case of the darkest markings, such as those 
between Ragittartus and Hcondo, In the southern part 
of Ophluchns. Here tlie stars seems practically blotted 
our, so that there are regions where hardly one can be 
HOim In the Aehl of view of a great t olc scnp o - t hewigb, 
only u few degrees sway, hundreds sppear in a reghm 
of the Hky ctf the same slse 
It is only here and there that the nebulae** are 

entirely oiwiue M(»re pften a few seatteiing stars 
can be fwen through thenH-probably greatly dlnmied 
They cntiiuil l>o stmllad profitably with large tdeKOpea 
— unices one wlithes to examine sotuo small and un- 
Dsnally Bhiin> hit of detail For the most part they are 
so big that only the wide-angle camera can ^fiiplay 
flieui, and a small InKtrument will then sotflee, PIMo- 
graphs, exhibiting tliem ns heaotlfuUy as the writer 
has ever known, have been shown by a coHeogoe here; 
which were obtained with a hand camera (the bne 
of the highest grade), strapped to a telescope which 
servetl to keep It aecurately pointed at the stare during 
exposurce whlrii often ran into many boors or even a 


whole night. With soch an eqtttdment it le hem to fioA 
npy latge regloii of the MiU^ Way in whldi iJiM Ifi 
not some evldenoe of obscuration , and in many plaeati 
It la remarkabm 

On looking at soefa a i^al% one Is moved to ask two 
qosstlons. What are these vast dark ciooda wlddi 
come betw e en os and the IChky Way? And where are 
ttiey? 

Brii^ NMUa and Dark BagleM 

The second question Is In some ways easiar to am 
swer These obscured regions are permanmit featntea 
of the heavena : hence they must be produced hy aome- 
thing out among the stars. In many efisee they are 
tonnected with regions of dtifumHi visible nebulosity 
For example, the dark lanea in Ophluchos nm up to the 
large patrims of faint nrimloslty which •arronnd the 
stars Bbo Ophlucfal and Nu BoorpU, in such a fhshton 
that there can be no doubt that tlie lumliMita nebula ta 
simply a part of the dork rsgIpD, which Is caused to 
shine for some reason conaseted with the p r eeene o of 
the stars about which the InmliioHlty la condrqecft 

In these casm we may be practically rare that the 



At 10 u AosTka. 

Aftej|e*d(bak Aos. so. 

TbtkoonalvMiMlBSNuuMUfdTiiM WSmImbIi 
VHt tm oMMte om bow Mtr IS o rloeli 


tonuMr tlmi U la dfart. tfasy 
oa AimwaT.ow. 


NIcaT^XVc AUOOiTiNDSBPTUIBn 

nebulab, both bright and daihi are at eubetanttotly the 
samb dlstaiMe as these staiui ^ In this Way we can aay 
with aoue aasuraiioe that the obscuring cluuda in 
UphlucbUB are at a diatanoMf about 400 Itlhtyeera. 
Another prominent grou^ pC wmie of obeeu^imett ap- 
penre to be connected wtth^fhe bright aura m.OrlbQf 
and the great nebula thsfi; gnd we may ee^lhilgte Its 
dlfOance as 000 ligbtryeara 

Btni another aucfii group in Taunm IVdlgtenee 
of tbla groQFv which Ik one of the largest pwl biMiest 
of aU, has been estimated V the Med iatrononur 
Hnnoefcoefc In another wsyi by counting th# jaumiiir eg 
faint stars per sguaru - - 

oatsHle of them, and 
knowledge of tbe 
at what distance the ^ 
to obscoie the oHmemi 
varieus magnitudea. 
abmft BOO ligld-yearfi 

These three great 

M, Id eoaiMrlaim vitt atuKioDAi of Mm iSW 
Way, whMM dtaUnee imgr M oadMDtod 
twMtty to MMMaad |l|!kiy!f«om If ttft nom ' ft 



tlM fMir NfkoM ddA 


of Om aM« 

■CIDOD ttMt b# 10 BBfOO 




lMDWfo*i frolmMo tiMt tM«D DID M«n dMM! vW 
m#o«» Mvk ciMrtDi wkkli kMMNM of 

tbp^ metancei ^ 

TlmMatmweflhelMtCioOo 
With regard to tha true audgvW tlicgs eM)4% 
evident that they must be vast aggregates egd u me in eg t 
of actual mattei^Dd a nry Uftle eattildirptM.gigWi 
that the Awm of matter wU^ fts most adtee tt ee npijife be 
line dust ▲ doud of Ana panjrieg ■ whather of ae|uel 
dust or of the minute drops of watsc vriitek 
a fog-Htlay be much more Ofmqne In a 
thseknees than all the many mtlea of Hr itf eur i 
pbere. Merger paitfcUi^ such as pabbleg er mta i 
cimld also form an opaque doud if there wetu dio hgk 
Of them , tmt cnicuiatioa abowa and conimou eangi den* 
flime that the same quantity of matmiat, ff brokui wp 
into amaUer dust gratne or drufie, would attAce ie magu 
a fkr larger and daoaar doud. It then In fheae dark 
ndmlae wa hare actually a mixture cW thing** of all 
si a es f ro m great huOpa of rode to etperate moleeulee 
of gas--the gne dost partidea and dne drppe (of phdM 
the stae of a wave length of light) wlU be ae mhdi the 
best chmd formers, pound fW pound, thht 
unlesi they sre prese n t la sn extraop- 
dlnarily small proportion they will ac^ 
count for most of the observed obeeuiw* 
tkm. 

These clouds of eosmlo dugt, mixed With 
we know not how much gas or bow many 
largw lumps of matter, are the hugwt 
objects known to science. The gieat 
masses in Ophluchns must be more then 
fifty Ugbt-yeare loag find aeieral il|^ 
years widA Tboaa In Orim are pnMUy 
bigger, and Paandmak eadM^M tha 
ftril extent of the etaad <ft Thufug la 900 
liflA-yaars. 

It Is begiuntiig to look probabla that 
Ihuch, If not all, of the dark lane whidi 
rttnfid^tlMi Milky Way, apdspltuuiu 
two Aluiroost onetblrd of the drenlt of 
aw ht ligniB, may be explained hy rimUar 
qbscuriiif matter, lying here and th«r% 
doud behind doud, and hiding fM our 
eyre perhaps the grandest part of the stel- 
lar nnlvenm. finch a cloud muss must be 
thousands of light years In extent, 

Of course, these vast cilouds are not 
solid. They are prohsUy lAeoumarabiy 
Isas sabatantisl than the thliuiest tams- 
trial fog— for a few rode of tbs latter 
vrin absorb more light Oian s bllUou miles 
of the fewnwr How they got there we 
need hardly ode. Of all thlags risible 
they seem nearest to the primeval rhaou 
Indeed, thty might well be described ta 
the scr u pt ur al phrase **wlt)Kmt form and 
void #, . darknsHi upon the face of 
the deep." 

TheHauvmm 

The regUm of tiw dw o< vrirtch we 
mmkett Is nearly in tha eouth eartCer la 
the evmiing, but wuU in the eouUiwuet at 
our hour of obacnratloo aa Indleatad on ttaei ualL 
fioofpio la settlaia wtth fiaglttariiH above on latti; 
amt AquHa higher Cgmna M ririd oTs r ik ril ; thea. 
ahmg the Qalax^ coma Oephsusi CaapiepMa, and Ms- 
s«m low in OialkHtheaat The fireat Bear Mdaa tim 
nor th weamra tmrisoo^ With Draco mad Vm 
above.* tyra tS high lA the^wset^ vHth BnpaMd^aad 
Dpotea below TUHAag eastward wt mdir tm tf e ga sab 
and AadAmwdNb ew ^bqaarieai fMjwterans utA* ^ 

Akw^erwrllsb ^ thumsthmut.^ y 

A, ^PtoliMtf /"r'" ^ 

. 

“■ “ ^ "*»Kt 
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^Ir t* 

' tM iii» oc «A 
" Mriff tvwM to too 
^ iHtb ite A««f 
•t' tfM whoM to fttide 
^ Ift 4 IIO tMftO of tfto toir« 
t«f miMm Bot IMb ^ 
wWhnUp aMMwta thot tbo 
tftptfM ^ lo towiMo^ 
tM |B to M7, that it luro 
Mr wbkA Wbotlo and two 
fM WM tU« do 

riMM ^ Wd Mt* MM otbor 
oMtti of fOttbif tho wioA 
00 W9 iMMpUBt noat Kit m 
iMdl U wm doobtloOB Oo 
«wi 0 pMiifr to iMnjr mdoro 
to lotm Uwt it lo bf 00 
aoono BoOooMirr, tutor 
UiM OfaPQiinotaaeeo, 

to load too damofod oar 
bodUr on to a biff truck 
Tko Mt ia» it can bt towed 
tlutMldh tkt otmot with per 
feet oMo^ and actnaUy with 
oat anitodr at Ita ateerinf 
vrhooL Tho appatatoa 
whkh thla naalt la 
atlalaad lo known to tno 
^eafi man at the doney U 
i« in odbct a temporarx nb- 
■titnto Jtor the cripidod front 
or rear axlo aawnblx, or 
«?on tat both . with thU eng 
g«9ttoA our photograph* 
«m aMh* Ita conatmctlQa 
•ad ependten idear 
When the ear to be towed 
ha* one axle lataet the pro 
cednre la even aUnplwr Onr 
ttrat pletara hidteateo what 
bappana la thio caao> and 
ra pt aae a ta what would ap- 
pear to he the nora nnfa 
Torahle ciaaa» where U»e rear 
axle lo Che bad one, to that 
the towed car mnot pro- 
ceed backward The dta 
adreatage l« nerelT an ap 
parent oot^ however ae wfU 
be teeliM 4 whan it la re 
Bwmbered Chat the dollex la 
attached to the towliig car 
with mAdnit rlgiditx to 
make the ateering of the 
towe d ear gntte aoperfluona 
The aatomobUe ahown In 
the ptctore haring four 
whaeto wrecked, waa towed 
to the garage wttboat a 
drtrer at the wheal of the 
wrecked ear This waa poe* 
atblf through the nae of two 
dotlexa ga ihown. The rear 
one la eontpped with a trt 
eoeoping tongue Ihla la 
the rear axle 


brooAt fenr a rd and ah 
taehod ha flu front douej 
wham kn md nan bo laoa 
DndemM ihMmik the hot 
•tfne otmt tfoper tiuit Mp> 
poMi tt» CNo* wla. Atri> 

eom* «» dot 

m mKv tt 01* 

tiw^ dir ni Mpod I* 

‘—--fmMg liMMiw k» O* 

^ ttt I 


bw Mbna ^ tLutam whsA 

can ittmtrT" 

SSWv"*^ •• 




The doUex car In nae to tow a ear wtth ona bad eadi tha raar endL In thla iimUnce 



Hew the tewing deHope are a ae emb l ed t beneath a car that reguree Mpport both in 

freet and at the rear 




Htrength and dnrablUty, 
ecouotax of fabrication end 
nxceptloinal aanitarx fee 
turva 

The troaa welded frame 
structure differa from the 
hen\7 ateel Rtmitarea gen 
4 rally erne ted in that the 
framework la croatmotipd of 
tuliing In nhlih the JolatB 
are made by neldlnc The 
( onipteted frame la In n alltr 
me piece ellmlmUing cn 
thill the neoeMlty for rlv 
itM liolta acreHH or atrewed 
J iiita I he roof ahlewalla 
ami tlnora may Ik of any 
1 ulldlitg maUrlal dialred 
1 he d< aiaii Im nuch that 
I nlldluga of any requlnd ill 
luenalon can 1 h m*rted n ith 
at Inter! »r pillarw Ihe 
I laliu uf miiierl r atreufftb is 
1 im 1 «m the une of tubing 
nlihh nndit certain klnda 
1 f «tn mea Im Htn niiicr than 
III} 1 tlur Htrnctiiral form of 
Minnl might and to Uu. 
fact that tiM oxv aietrleiH. 
nildf 1 j »iut nhUh la re 
markuhlv tookh can be 
mail eiiu ati iikc r than the 
M til us of tuliltiK Jolaed 
tbiiH ninfMiluK thi At mi 
tural mi ml I rs a 1 of n 
lining fill If Rtnnhth aw in 
iinar Idtil h a bin ibnada 
are cut for mrewi 1 ennuec 
tlona or h Iih drllleil fir 
1 ItA or rlictH ihe amooth 
Uitlhh of the mldid J inta 
iiIao iiudirK thim lewa aiu 
uplllli to niNt and dcterlie 
iHthn thireli adJIUKtuthL 
tact r at dnnibllli\ Itctm 
im\ if fabrliutiin both for 
ro a r L r 1 a I ami IhIh r In 
claimed on thi baals of the 
Hn\luff III t nnage on auv 
leiinlioil faet r of Ainitgth 
nud III the fact that the 
wibUsI j ini I HU 1 1 made 
{iontinmd tn pa^c /0«> 

New lype of Hangar 
Door 

T hi uinilieipnl hangar 
erti ted bv the i Ity of 
1(1 no \c% 1 1 houae the air 
sbipb UMsI In tbo tranaecm 
tliLintul mail Misiee la 
iiui<|iie In baling a monster 
ue-pitev door 18 feet high 
uud marly idti feet long 
Ibis d Hir intends across 
thi entire fnut of the han 
kar whose dlmiualona arc 
liKl In 100 feet Inside clear 
sme Uhen the d>or la oiien 
It forma an aanlng acrom 
the front A Hve borstpower 
motor opera tis tht dooi 
which is of the Strauaa baa 
Lille ovc rhead couoterlial 
aueed tvpe thL onlv one In 
operation in the United 
Starts There la also a band 
power chain I lock for oper 
atbig It in case the electric 
motor falls Ihe door la ao 
nicely balanced that one 
perstm <an open and deae 
It by band power The eoiui 
terbalauoe la of concrete and 
weigh! STOOD iHiunda 
The hangar frame la of 
ateri and the roofing and 
aldiug of aobeaCoa. <>ne- 
Unth of -Qie roof and aldet 
IS of oorrogated glaaa for 
lighttng pnrp hkw making 
an exeepC^ally well lighted 
bnUdJng ISy proper otortng 
the bnlklhig will bonoe eight 
I>e Haveiand 4 tnm of 
IMwtal airplanea 
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Preparing Ounbow for the Market 

By H. L. Wright 

F KW forerit op(*rHtl(rnH lu IihHii urt> iiMtre lutwVMtllW 
to wutch tbun tlw prv>|furtttloiuf of ruw hiu»btNM f<ir 
ilw iiuirket Aful the cuDvertUoii of the rtiOKlu iTiHikedy 
iltrtx hioktiuc a4«*n) uh tt ronu*** from ttie fureMt liifu the 
lilKlily potlEhed, rich brown |«nce ettive or toot ixiW 
Kilt tlHiiiKh u ivnmrkahle ohunice In effeiied In the 
itriK^psK, the methfHlH eiuplojeil ure extromely primitive 
NevertlieloMN they ure etUdent mul It Is duabtfitl if 
liriter rcmilts coukl lie obtained with more up-tcHliite 

IL]»l»llaDCt*H. 

The flrHt stsffe In euuvertfion In to cat the stoiUM tn 
the pmtier Umtclti und to clean otT all tite knots. This 
In UNoally done by a gaiifc of small bo^s armed with 
ahitrp miles Knot-< leanina Is no operation rcqolrina 
u 1*01111111 amonot of skill, us if iJio skin Is limkeii the 
stem U mlne<l Kut nfter o short iN>rlo(l of apprentice- 
shill, durlnx whUh lliey work on ttie less vulunhle 
stems, the younasterH hp«*(>me remarkably sfiod nt this 
work and It Is rare for tliem to spoil a bamtHNi bj 
making a bad shot 

After dretwlng, the bamboos are handed o\er to 
skilled Workmen, known us kammapiowirs, nhoHe sole 
btisiDesM In Ufu In the prepunitlon of bumhoos. Kutli 
stem U thea warmed In a tiol wood Are made of two 
large logH. Thlu not only inokos It suii|ih% hut also iitt* 
IniHs the fine brawn color, ami by melting tIte dlri\ 
waxy covering glveN tlm stem u deun and iMillsbed up 
pmnince. Onco tlw stem bos become soflldently pltshle 
all curves und kinks are taken out by bending with 
some force in an opposite dlreitton For this punswi* 
two Implements ure used The first for heu%y hudih 
Is an upright |iole planted In the ground In whUh Mluni 
lug boles bare heon Iwred to take the bamboo, the 
second u stout stick with a griMive In It, which Is nsetl 
for lance staves and other clelleHre work To use ttie 
first the warm bamboo In Inserted In one of the hoten 
ood tlie kamwHtffpar presMes on U with conNhleruhle 
force tf> bend It In tlie right dlret*tlon Wlien UMing ihe 
Nscond Impleinent the Kammaitgnr luilds the stem to In 
strnighlened in Ids left liuml uihI goes ciirefully along 
Its wliole length with the siralKhtener In the ciinh of 
Isni'O staves, wliere iierfect wtrulglilneiiff la eNNeiitliil, 
firing and straightening lm\e often to he perfunneU sev 
eral times lieforo the (UNiIrtHl resnlt Is ohtslnnl The 
Illustrations ghe u lietler Idea of l«iw thene operatlonn 
are |ierfbnne«l than iiii> dtw ripflon, und tlsiugh tlic) 
sound very slinide. In rtndltv <*<inslderuhle Mklll is nec«^ 
siiry — first to make the Imiiihoo sulfidently warm with 
fiut allowing It to wtinh, and Uien to straighten It 
without breaking the fibers. 

Alcohol As Locomotive Fad 

F U<)M Pernambuco In Krasil couicn the news that 
there are ain>r<tXlmutid\ Sn modem cane-sugar 
fttctorles, wUUU have about tWP miles of ratlwaj, of 
from 0 TB to a J meter gage, operntetl st prencnt b> 
WfHHi burning I(KM>iiM>tlv«>N. TIic fuel prolitem houivtr 
Is becoming a serloiiH one und ns n result the lUJgnr 
mill operabrrH art* turning thi Ir attonthm to redadiig 
wood eummioptlnn and llndlug siilmtitntes OooMfv 
nueiitly great Interest la beliut shcwii lu the Hubstltu 
tkiu of alcohol whiib Is pro<lnci*d lu large tpmntltles 



the 4 , 0 tMM*aHlaT pestoge-stamp macUns 


on the HUgar plnnlatluita fraiu the molnsMeM finals. 
Pornsmhura hna rm^vniXy adopted ibe noe of alcohol to 
wbUh B Iter c<«nt gasulliia has been added 



OmslRg off the Imuts from the stems, a n ot her 
prolloUnsry of straightening 




SrASSkAm 

T H 0 nwdlMl authority who vlgnalHn • aoUtloi^ 
germs, mors or Ish^ on the ppetaga ataaopu ^ 
may have to mtee hla count If a maddou diaignefl Iv 
BculaiBhi a. Sttehney, mecbaalc of the Unltud 
Koreeu uf Stagravtng and Printings merits In ultlinate 
ftplilloatloas that wfakli Its early trium^ ftNrietiAdow'. 
llie ineriianlam manufictnna postage utaaips w(tta « 
negligible ratio of human aaaletuioa, and Jk heatinjg 
prnceaa omtrlbutes to tba aanlUry makoiip oC tba div 
Isbed product 

The eoNcnUed genn-pniof method, ovfitved after eeren 
yedds of unremitting effort, redueee Che units of wafiie* 
fncturing o|>erationa fironi twenty-four to tbreeii tntfSe 
of the machines, already In ofieratloa, are mmahlo of 
printing 12,OU(M)00 sUmpa n digr P'ornwHy, tha pest- 
Hge tokens were ftnlahed in the form of aheeca^ the 
huimin too<*h being ceeentlol In divorcing iStm hufie 
rolls Into %urioUM units, or pneslhly, they might m mar- 
keted in book form. 

The present-day vogue of stamp-vending machlDSH 
and tetimdHinplng machines which have to haye the 
stamps fed into them tn emlfeoa colla a single Btamp In 
width, however, has ut once demanded a different node 
of manufacture for the little eiigru\lnga and made It 
lioNsIble to meet this demand The stamps that are 
lOHldted out over the postofllce connter to the general 
public are atilt printed In shreta In snbatstttlany the^ 
mrne way as always, but the apparatus that we lllhe-* 
trate offers s far more expeditious, more economical 
and In general u more latlafuctory process for printing 
liitd putting up the utamps of the coll variety This 
process la aa far removed from the old ona aa la ths nae 
of colls from tlw uhsunl cutting apart with arisasra 
tliat WON n e cessury with tlw unperforated sheets of 
stumps of 75 yesrs ago 

Ily tlie new prucesK, the stamps are printed, gummed, 
perforated and pliiocd In rolls tw machlDecy When 
first luintpfl, rlwy nre spun Into rolls a foot long and a 
fraction less tlian one foot In diameter, the accmnula- 
t Ion rcpreMontlng Mcvrrul tlmusand dolls rs worth 
l^orthwlth they are sepuruied Into smaller units of GOO 
stamps and sraled. The liiventur of the appafatns lu 
(.redlteil with liuvlng acalgiwd In excess of 2100 tuna of 
machinery for apidicatlou In varknis deisirtiiients of 
tlto Korean fSoKravlng and Printing. Hie arientiflc 
contributions linvo etirned for him u substantial promo- 
tion as a government etnplnyee 


Stara of Compootto Spoctn 

T HK 1* In two ways to discover 

double stHFri too rli>M> to be seiuirated by visual 
methuds. In tlio **ttNe of onllnary tuieetroscnplc binaries, 
the extsteueo of a binary sjutem Ik revealed by the 
Mbifting of the opectruia lines In C(mset|ueuoe of vary 
Ing radial vekiclty There are other casos, however, In 
which the fact that a Rtar is dnuble Is shown by a 
comtKMlfe spectrum, fc, a spectnim produced by the 
suiwrpoaltlon of two spectra of different types. Miss 
OsuDon of Harvard OltNcrvnhuT has dlseovered 2UI 
of these stars ot compfMite ffpr(*tra Home of these are 
vlsnal doubles, put in several mch cssitN the cnmiMDlon 
star In tiw faint to glvo n Npcctrmn 
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Inventions New and Interesting 

A Department Devoted to Phneer in the Arts 



TW tHfod tlMt npUcw tlM MCMid 

WW-HMUI 


n« OM-MaB Cro»Cot Saw 

O BVIOU8LY, It would wem incon- 
oelTablu to opmte a wobbllnie 
dmMMUt Miw without two pcrsoDM to 
■umlpiiUito It I But a dtNtrli^t forester In 
the flnqdogr of the United RUtes Vorest 
Rtrrloe on a western Uoremment reaer 
TStloitt pranpCed fix the exlfeucF of a 
sesreitjr of manpower, has eliminated 
the neeessItT of hsTlna a seeoud person 
to hold the saw while cnttlnc ftrewood 
Obtalnlna three 2 by 4 acsntllnaa. ho 
fadiioiied tbtm Into a tiiptMl like shape, 
horina a hole throngh the top of them 
Ibr the pssaaae of a Iwft, for hoMJua the 
pieces tefetber A fourth leg, shorter 
than the other three extemls downwanl 
from the center of the tripod like ar 
raugement The latter tloee not reach 
the ground, and has a free and eaur 
taoTement One haudle of the saw U 
faatsnad this *Toarth ' leg; and as the 
firewood la plaotNl In posltloD in a rack 
for cutting the operator saws with a 
IhclUtsr that uoe would cimdude that n 
ssooml person was on the scene 
Tbs “Short” teg Is so srranged that It 
U easily swung back and forth at the 
will of the operator at the other end 
of the saw That the derer deeloe Ik 
practical can be aurmlficd by ohsenring 
the pile of wood that has been cut, mn 
shown in the accompanying photograph 
The Ingsnlona derloe has attracted no 
little attention In tbs neighborhood of 
this forest ranger^ tramping gronnds 

A Rln IMDiiur BikdtiM 

A UAS8AOHUS1BTTR manufacturer is 
nalng a maddne spcdallr adapted 
fur drlUlpg operatlona on the Inalde of 
lima of rartm ktnda. This machine 
wtU drill holes on the inside of rims 
hariiig diameters of SO Inches and np- 
nrar<L The splsdlo has a total yertlcal 
aMTsmant of 5 Indies and tbs rertlcal 
BMireBMnt of the tsMo is S Indies. The 
table hasa working serTtceraesimringlA 



by IT lu , which is ample for Its purpose. 

Instead of the usual tai»er wedge ar 
raugemeut the spindle has a knodi out 
rod for rentovliig drills ami Is boHow 
*lwo oil holes at the top of the spindle 
mounting provide for the oiling of the 
Kidodle beatings and driving poUey 
ConreiUent operation la attained by the 
reversible mtefaet feed of the spindle 
The machine waa made low betiig only 
no Inches In height, because of tbe^ spe- 
cial purpose for which It wss designed 

The Plane Iliat nowa Itself 
Along 

A KHKNCH engineer, H M M^iot, has 
put out an Inrentliin which from 
its form he calls the propelling t r umpet 
Callable of apidlcatlon to all sorts of 
vehicles, it Is designed primarily for the 
airplane Tho apparatus consists of a 
number of tulies, ending with trumpet 
like flares or noailcs These are ar- 
ranged in series In connection with a 
<‘ombuHUan cfaamlier, where an explo- 
sive mixture of air and fuel Is Ignited 
as In ordinary engine pra<‘tlr« The ex 
hauBt gases from the romlituitliin chani 
ber are discharged Into the series of 
tioBsles. Both the pliw thni effects this 
dlMtrlhutlou and the uosxlea themselves, 
sre carefully deslgiicd to cause the ex 
imnsloii of the gnses to (M*ciir under the 
liest t In^uiiiKtsiK'cs It Is the velocity of 


the ('Xhsiml and the veliHiiy <it exjiaii 
sloo which, through reaction against the 
exti^mal air, drives the machine forward 
The exhaust gases are discharged at 
a velocity of from 1200 to ifloo yards 
lier second ami at the entrance to each 
uoasle a lertaln amount of the ontalde 
air ia drawn in and surnmnda the jet 
of exhaust gas aa pi*rfectly as poaalble 
The gaa therefore ^ves up a part of its 
velocity to the air and causes a power 
ful auctfou action at the entrance tn 
t>acb Doaile This Is of material asalst 
nnee to the direct reaction against the 
atmoapbere behind the machine 
The attached drawing makea Hear (he 
operation of the systmo The noSales, 
Isdleated by tbs several a's of the draw 
lag, are arranged one behind the other 
In front of them la the combojftloii 
chamber Into which the fuel gaa ia In 
trodttcad by tba pipe c% The air ia daliv 
md Into thia muse chamber by a dl 
vergent tube d, ^ced prefaraMy at the 
front of tha plane. In front of the 
iiropnlaor la an *'expaniion midtipll 
cator”, this eonqurlsss tlie dltmrgsnt 
convergent member e, at whoaa nanow 
cat aectUm la the Intake nriflea of a aee- 
rmd c u uv er gwit-diverpant condntt c, 
Tba ly at am ta cw np oaed of a noashar of 
similar condutta, Hmttnrty arranged 
with tlw iuoar oriflee of each In the 
moat contr art ad aectlou of Its prede- 
cciior Tha raar ends a,*., of tha con 


dutts c„ have eltlier n <‘ouvergeiit or 
a divergent form, as the case may be 
Under these conditions when the idaiH.* 
la In motion air Is drawn Into tbe tiilw d 
In the direction of the arrmrs K Hlnco 
the tube is divergent the energy of the 
alrvebslty Is imrtly transformed In It 
Into energy of comprcHsloii At tbe eu 
trance to the comimstlon chamls^r b 
there Is therefore an excess of pressur** 
as compared with that of tbe air Fur- 
thermore tho air 1 h dra^iiu Into the on 
trance oriflee of the Hrst cMHulult o ami 
Ita maximum oxponslfjn (M^curs In tho 
narrowest section of this conduit The 
expansion continues to Incnmne up to 
the most contrscied section of the fid 
lowing conduit and so on Hliu*! tho 
greatest expansion Is thus ]irodu<‘Cd tn 
the conduit r,, there results a powerful 
exhaust in the exit tube of tbe corahus 
lion Hiamlier In this manner ue ba\<. 
bv comparatively simple means an aiit(»- 
compresslon devbe which Is nf>t only 
very effective hut which meets the 
(lulroments of the Mitustlou very well 
The MHut apiiarotus wnn flntt tried 
out In 101H, the ai^rntus dereloidnic 
alKHit SO horsciWMor for a relative ve- 
locity of no meters (a trifle more than 
TO yards) per second The therroo- 
dynamic ylehl was defliiltely lietter than 
that of the ordinary luti rnnl comimstlon 
motor in present iiHt» In the ctnirse of 


Ihe tests tills yield was brought up as 
high as JO |s>r cent though Uie nooales 
and pipes nseil had been constructed 
wiihoot previous study and were by no 
means of the most advantagoouH design 
rbesp t4*sts were made with emupressed 
iilr, tbe auto-comprpssing device being 
a later addition 

We are Indebted to /s Holmre et Jo 
1 Jr for the facts and espcnialb for the 
drawing which is reprudueetl herewith 

A WhMl AUgnnent Indiator 

I &IHIUIPKU allnement of the wheels of 
botli passenger cars and tmeks Is 
costing tbe motoring public each year 
a needless expenditure of millions of 
dollars for tires. The man who Is in the 
haUt of noddug the car ahead knows 
that easily three out of four ears on the 
streets today have thetr wheels out of 
nlinement dttfLto bumping Into the curlw 
side 0inist from deep ruts, car trackH. 
etc, Improper adjustment of the tie 
rcsl, play in atocrlng mechanism and 
wheH bearings and many other causes 
too Buuerona to mention 
Uisallnement ta without question the 
g v s atcet preventable cause of Hre wear 
Its des t r ucti ve effects are forcefully 11 
lustrated by tbe tict that It a M-lncb 
tire out of allnement one Inch Is run 
flOOO miles It will have been draggiMi 
sideways over ATT miles by tbe fon-e of 
side thrust Bo tires made can sUnd 



The electric brasli that carries its awn 
current 


up niider suth exccHslve abuse which 
Is now no longer ext iisiilde since it can 
be so caHlIy remedied with the Indicator 
In order to mtHsnre Uio allnement of 
tho front or rear wheel, you tlrlvo taie 
tif the wheels In question over the plati* 
The n^siNtHUee between the wheels Is 
relieved by the m«>vHhle plate whlHi 
Itclng nioimted on two sets f>f roller 
iHNsrluKS. 1 h fret to nnue Inward or oul- 
wanl acctinUng as the wheel imsses over 
It Is toed In or mit, while the other 
wheel rests on rigid gronnd. Tbe move 
im Qt of the plate Is automatically com 
iiiuiileated to bands on tbe dial which 
register to a fmitlon of an inch how 
ninth tbe wheels nro toed In or imt 
Die dial Is callhrated for each sbm tire 
fnim 11) to 42 Inches Insuring the cor 
reel niensunment r>f tires of all sIxpm. 
Iluth solid and pneumatic tires can l»e 
nicHsured with equal oecunicy 
The lin|K>rtant fentnro of tbe Indl 
tatur lies in the claim that It Is the 
only de^l^'e on the market whUb regis- 
ters the allnement of a car while tbe 
latter In ndtinlly In motion 

The Sdf'Contained Electric 
Brueh 

T HhllK Is plenty of room for argn 
mint as to the merits of electrical 
tlierapT (c ranted that It la detdrahle, 
however there can hardly be two o|du 
iims MS to the practical value of the 
little brush illustrated herewith The 
htvx cm the back of the handle carries 
a battery of sufficient capacity to op- 
erate tbe derlrc for an adequate time 
and makes the Instrument self-cootalned 
and Independent of all extonul wire 
eonuections A connecficm for a mas 
sage roller Is also furnished, so that tbe 
brush will give an electric nuiMage ns 
well ns an elcK'tric brushing 



OttHng a Hm on tha wabhly wharf 



General scheaie of the Melot system of propulsion through the agency of 
•xhaast-gM velocity 
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Recently Patented Inventions 

Brn! Dmatif^ionM f( FdMad Muhmacd ani Ekdrkal Dmkm, TMi, Fm /i 


PartalnlBf to Atronaotico | 

1 1 \lNO CRtTIKFU -N Q Cx rW^nxod 
itrrUorr of AUifca Ibp InTtutlon partlM> 
*«rlj reUn ■ to flfl ig miu him h wUpted tor vtt 
lpi» In wurtor* iintf miltablo f r hm at tinifti 
ait Tcaai la capablt of floating In water Awmag 
tba ob)«eta la Uf i rorlda a davlm* with axtanaU 
bla wlnga ao arranged that tba laaar aarteea 
may l*a li i n aw d or dlmlalabMl or nay ba 
\irtually t Mid and thua iwdrral Inaetlrai 
ami to prorlda niana wkveby tht. pr |i*lt(ra 
and rnddera may ba aetuated and controllod 
by optraUtfa altUng at a dlatani* (hir4>fruu 

Eloctrirol Darleoa 

m w^ntc nmNACK -k u t*MgmT, 

P o Vox .St. Kllubtb N J An otdMt of 
tba Invrath n la to prorlde an alactrtcal famaeo 
In wblrb may bo prodnead axtytmnly blgb tam- 
prratnra and which famacc wlU ba abla to 
withstand Incrnalng gma or air preaanra liuit 
drat to tba grucratlng of tha tfwparaturc 
and at tba aame Uma amploy prraaura prt^ 
during alamtnta for pravratlBg vaporisation 
of thft matrriala to bo maltad 

JtfAOlfPFO POC^HT t*AHr— O M. BUU 
DOT, addroas Wm Plata e/o Palatlna Indoa- 
trial Od, 111 btb Ava Now York N Y Tba 
InraodoB ndatca to a lamp la which the 
light la prodtirrd by a anall laagnato to which 
la Imiiartad rotary movomeat lha davlta con- 
utata anbatantlally In a puah place rapabla of 
taking a to and fru movment at right anglM 
tha prtaanre canalng aaccraal\a impulaea on 
tha mcchanUan thoa Imparting to tha arms- 
tare a contlnooaa rotary movemmt 

Of Odnaral latergat 

SAimTY WATTII POCKIVr PROTPirrOIU 
— U iiaoHiawica Otnl IbllTtry Lua An 
galea (al Thla invantl n haa f<r Ita objact 
to provide a pooki t prvtect< r for nee In con- 
neaflon with pockata apoo garmrata fur the 




lift 111 Ifirnlng to properly maneuver a part 
1 1 r when dancing ou a baUroom floor 
INK DOTTUB ^Vaar L Kaiaaa Tyla> 
Teiaii IblM Invintlon haa reference more par* 
tl« ilnrly tu an Ink bottle and holder both of 
nikh are eerrn threaded ao that the bottle 
may be remn\ed from Ita boMtr for thO poN 
I Me uf cleaning or retliifng tba holder hatng 
pinunmutly faMteoed to a daak or other oh 
jeet The devlea aarrea to prevent aeeldantal 
dliq lar*niinl if the botth 

liIlAf KPT —( H PAaemra. ISA Bayaaa 
Ht noffalo N Y The Invention ralatea to 
hraefceta eapeclally adapted for eupporttag a 
towol rack la apacad ralatloB to the ehelf Aa 


F* 



aiiowiMa IK w Tiia araii la coveiaocran awn 
At n inn 

pnrpoee of promoting ibt eafety of the content! 
of the ganaant Tbt di rice eohipriai a a metal 
aprlng atrip with a piece of fabric folded and 
aecured upon tba atrip and ennnfctrd to the 
pwkLt edge either by aewing or rlveta 
lumr VAO *-K A Variv 27 W i4th «t 
New York N \ Am mg th( oljrcta of thla 
Inrentlun la to pruvldi a duat bag designed 
tor boimehild um and arranged to pertalt 
of nadlly shaking off the dnat from a dry 
mopping dnstir and retain the dnat without 
danger of Ita encaplng bai k Into the room The 
bag may ba readily rarrlid from room to room 
and may le tmporarlly oapported from a door 
knob nr almJtar rapport 

( OVTAINBR.— 4 I Uamv mn loai 
Hroadaay e/o King tin Cu Niw 'Inrk N T 
Tha Invention nlatra to container! for lire 
t vtlngulahtng fluid and baa for an object t> 
provide a conatroctlon wherein the fluid la 
maintained staled wider ordinary elreum- 
atanciH hot which mky ba nnaealed and tha 
(ontanta opemd quickly tka body of tha con- 
lalnar balng frktl nally held agalnat tha Ud In 
Much manner aa to ba nadlly nmovad by a 
awhigtng lateral me moment 
OIL CAN— A B lUMvniTt 483 FrankllB 
Ave Hartford (onn Pbe object It to pro- 
Vida a depict f thla chararttr having nmmna 
for detarhatb cc meeting tha apout or noxila 
with tha hmly In aneb manner that it will ba 
firmly lucked to lb* bed) with a flnld tight 
joint and wherein there «1U tw no poaalblllly 
>f araldanUl dlalodgmnit of tha apovt or 
ttoarlc 

I inunn for ballroom daminq 

IRACTKB— « B PBiar 1000 Broadway 
Riw kl) n N Y Thla Invaatloa haa for an 
uhJect t provide a devlea whiab may ba need 
by a I ui 11 on a ballnwim floor tor practice 
iacktber abject la to pmi Ida aa adjnatable 
figure to properly eoact with any alaad atu- 


A. txoa BunrAnoK aks mapmirg 

object of this bracket la to provide BMana 
whereby ahclveg of different widths amy ba 
aopportad beneath a mirror or tha Ilka Tha 
device la almpla ta apply and la neat In ai^ 
paaranca and may be uaed either as a hraikat 
for mlnttra walla or windows 

FOI DINO TABLE —O J koma 430 W Ilia- 
soort Ht Klrknllta Uo The InvenUon haa 
tor Its object to provide a table which may be 
folded Into a body having tha torm and a^ 
proxlmately the dimenatona of a nolt case or 
which auy ba opened oat lato a flat top tahla 
when la tha (kntenU are aeeualy braced so 
that there la no poaalblitty of coUapae 

WINIMW GtARD— B C Pn-nmow IflO 
Cedar Ave Uemphia Tana Aa object of tha 
iaventloa la to provlda an autnmatlcmlly open 
lag enrtala of a alatted type for naa la con 
nectlon with store ot dlaplay windows and 
normally controlled and held la a practlcnlly 
concealed poaltion together with meana for 
automatkatly locking tha name In lower affae- 
tive poaltion covering the window apace 
RPCFIVING AfCOtJVT CHBCK— J Bun, 
Box 4fl Caatlewood 8 Dak The iaventloa r^ 
latea more partlcalarly to check booha or pada 
for produca receiving atathma anch aa hraan^ 
ciirn or other receivlag aUtkma where many 
ihfcka are written and apead aad aocarncy 
an eancnilal tba object being to almpllfy tha 
payment of acconata, laaoanea of receipts and 
entry of recclpta performing thaat three opSM* 
tlona practically aa one 
OIOVB riNOEK RDBTOftTlNO TUBS— D 
Hai X «/o The I Ivarmora Palla Olova Co . 
1 ivermore Fall* Me More partlanlarty thla 
Invintlon relatw to a tube which la derigned 
to aopport and facUltote tha turning of the 
Anger and hence the turning of the glove 
An ohjett la to provide a davlca which la 
adapted for UM In eonnaetlon with sottoa. 
tiathir or combined cotton aad leather gfoMs 
having flexible flngera 

8HFLL FIBH BTRAPIIB— C 8 Pbici, 160 
Cbampa At Denver Colo Tbla Iaventloa to 
more partirularly dtrignod aa as artlcla for 
tabu naa to accompany the nanal knife aad 
fork and to take tba place of the ao-eallad 
f yatar fork ** The aeraper looaana aad 


A oaNkSAL Txaw or Tua ncaAm 

BLnpiM clean the meat adhering to tha Inalda 
(d claw parte or ehelU oa to tho eerrtee plate 
It ta not Intended to eat with it ean ba aon- 
rentintly need In connection with lobatera and 
ahell flrii ganerally Tha handle may be made 
to match the varloue aUverware nerrieen 
TOtrrr ANDBrORHTAlNBB.--d 0 Tap. 
aeon. Box 1046 FI Faso Texas This 
vantioa relates to the mannar In whtoh a wig. 
or toopee la retal&ed In place oa the 
head the prime object la to provide aa 
arnuigaannt which will avoid the nag 
of d able faced adhcvlvck for tUa purpose by 
•nhituatlng a stngla thcad adhealra whose d6> 
baaBf face la turned Inwardly tor cagaglng 
the scalp and which is proitdad with spars on 
the upper anrfaca for rttainteg tbs wig 
RmPRIOKRATOB — M Cnmv, c/e Mm 

Bemstata A6 R ISth 8t New York. X T 
This Inveathia rslates to refrigsiatars hf the 


goami t}pe employed In honseheldK mnall 
stonA and the Uhs mors seperinny tbs In- 
vsatliin retotes to a nfrlgorttor ta whtoh the 
drip fr m tha lea to noulvad In n tank wlthla 
the refrigerator that the coottag action of tha 
water end tba water Itaalf auy ha n tllto ed 
Diirrx Mbhh 14* 8 

Broadway Ina Anglf% Cal An ehlsct ot the 
I Invention le to provide a duplex ptoturo frame 
arranged with a glaen or timoipareut parcel 
and provided with a spaca between the picture 
and the panel adapted to areommodato sand 
or othor movahle matsrlal tberebetwesa and 
to pretrat Ita escape and with meana for 
anapendlng tha plctori In Invartad p o alH oa ao 
that different acaoea wm ba IndapandnUye 
axhlbltrd 

KEY RING CHAINS B Oxik, 63 Haw 
thorae 8t Hartford Coua Aa object of thla 
teventlon la to provlds a chain coastructlea 
aad coupllog meana for hoMtag tha eudn of 
the chain together A farther ahjaet la to 
provide a eoupltag davlca which to primarily 
adapted for uaa on hay ring ahalna hat 
wtJeh can ba convralantly need oa variooo 
types ot chains or other artlelaa 
CUFF RDTION — >M J BiTLLirAir. P 0 Box 
IPT. Holyoha Mass. Tha object of this taven- 
tkm Is to provlds a eufl hnttoa which to ex- 
tremely Mmpla In eouatnutloa. ta which a 
aeparahla eonnaetlon be t ween tho porta to ef- 
fected which win penuU ef the rrady detach 
nwat uf one of tha aactlona from tha other 
although at tha aama time bolding taaae ae^ 
tlona agataat any aeeldantal datachauut. 

I riNGFB RING AND PHOTO-MOUNT FOB 
TUB BAMS— NANNta K Bunr. Fstndenm 
Ky Tha tavcutlna ralatto to aa ornamental 
I finger ring nnd has for Its ohjset to provide 
a device to be worn ta the nanal way, and 


a IWMt diaft a, flMii aiMMPd tq.lM Mr 
vartu in mar HttaM* numU wUta 0* *> 
net la la^aMlIlDq, kat MS M 
■a n * aa u ta aMa ika maiB*»a^ynWitr 

Houtm Mom jaMMam AMv <>wW> 


RraaUfa. M. t TM pMai mutrt Oa M- 
nattaa la fiotlaa a MMO WMSt, - 




SBOwnro k plav vnw aad aneriox 

provided at the top with a itaeto-reeelvlnfl 
raceas and a traaaparaat cover for tha mwa 
The device comprtaea a Onger ambractag band 
having aa enlaigad top portloo aa ta a rigaat 
ring and a eover eomprtotag a rectangular 
frama and a glaet pasM carried by the frame 

HAT nOIDRR--d 8 AdIWC, 888 W IflUt 
8t, Niw York, N Y Amaug tha ohjacta of 
the Invention to to pMVlde a dovtao whUh 
to dralgncd to eHctoatlj snpport a hat ta the 
top of an antoaiohita and the Uhs aad whWh 
oaa be eaeOy and nkkly plaead ta opentioa 
or n moved thsrMrom Tbs devlea can ha maa- 
nlactured and sold at an axtramely low prioe 

ATTACHMUNT for taps MSA8UBB — 
O A BRASoavnnno, 1J6T Champa Bt Denver. 
Cota The tavaattau ta more partlenlavly ta 
tsoded for ana ta couaeetlon with a foim of 
tape arranged to wtad wltUn a ease The 
gsacral object to to provlda means At tho tad 
of the tape adapted to ht ompbFtd tor so- 
curing the snmO by ptautag It down or canalng 
tt to arlp a fixed object thereby mahtag It 
unacff Miairy for a aeao a d parson to ba pranant 
to hold the lias at sue end, 

COMBINFD ilTATING MIRROR AND CAB- 
INFT— c Lfcttrinrnnmi jm Orssn Av«, 
Brooklyn N T Tho Object of tbo taveatloa id 
to pn^Me a nliror with a Midtag aahtaeO h*. 
hind The mirror may he movod Into WMkm 
poaltlone to adegnatoly reflect Bght toom aap 
suurca Tha aaktoet may ho apeasfl oHMp eMo 
of the mirror aad can ha used ragarOsau of flm 
pogtHon at tho mbres Tbo oahihot ta ta- 
tcoded for toDet arttolea, tho mittuf hefag 
partlnilariy adaptod for Shavtag add itaftml 
tag the hair 

AIR 1»APT MOTOB.-i-4k taUY, BM 86R 
Chteotah Ofcta. Amoog Oo ohjocta if tag !»• 
veattoa to to prorldo a pertahls ata molof. 
taflag vary UgM tt OM ho Ouvtaf ghool difl 
ahk np whoravet lU M too d fler tho pupp^ of 
maatag tons, vtoUtaUag Momnk M X ftp- 
thar ahJoet to to Rcovtofai i Xl* 


A pAarLT sncTioffAti tiM ■mvATum oo WHfftUi 
wiaaoa roamomm vummm 

stmadard aad clamptag meaaa ta ooaettoo wUh 
tha Btaadard to etamp tho holdor ta poMttaa 
oa a fonder or support tad ooaatttattaf atao 
maons to etamp ta plaos ca tho ctaodgid a 
hrackot flor holding a mirror ar other artWR 

FLYTRAP — W ■ WAjbhAcR OdiNH 1* C 
WaBaeOi 6X flt Marhs Ava^ BtaoUya, M T 
An ehJaci of this teVeattna la to pSOVMo a 
fly trap arraagad to tanuro a pMpor tniaiflw 
of tha fitou Of other taiseta from the hull to tho 
ravoMag sago without erotatag tho tamsto 
oa tha halt aad thua spoiling tho latter Aa- 
other ahJact to to permit of oonveatontlj ro- 
itovtag the cage from the trap vrithoat danger 
of tha aaptared Men eeeaping 

HuMwarg aid TMi 

TWRuanui— s n MavuALp. Hnittirt 
N U Aa object of tha tavaattoa to to pro- 
Vida a conatrnatloa of tweeoer. sot IPPOi a 
atogla metal bleak tormtag a pair of asrlag 
jawi movablo toward and aWap fitimi mmh 
other by means of a r s m o vs h le flnffcr opecab 
tag lover for ceatroUtag tbo opovatfoa ef tbo 
jaws A further object to to provMo a twsism 
whtoh onn ho mahataetored aad aMd at a low 
priee 

GATR niNOB— R, P BiuiCAU, Nabshea, 
Mlsi Among tha ohjacta of tho tavnwttoa to 
to OB eoaatract tho htageo ttssd upon a gato 
that tho gate wm alwaps ba piupofto MMbd. 
The dovtao comprtasn a htago ooaaacttag the 
tonoe aad fata, aad tncMsa a htago pta. a 
pulley mouatod oa tho Unga pM, a Mitad 
miftag ooanasttag tba ftaao aad gals and 
moans asaoctatad with tho foaco to roguUlo 
tha t raa l a a on tha spring. 

MhdriRgg gad J|gdmidfl4 IMkdfl 

BOD 80CKBT OR Cf>VPUM-^. A. Oai. 
oitfleids, CaL Thf prtactpal object of thta Ito 
vantlon Is to prsdast a rad soaM whtoh 8My 
ba lo worsd Into fui CO wdU toff tab pwrpsmi M 
rcsovortag a hrotmi iwhsr rod, whUh mgy 
ho taa* wlthtt too M. Aaothop shtoM ta to 
ptoflbco a red hacM whlih ta Mmvto dad 
which may ha gpanted hp aa tapcp-lwtaril 

aau flt, jCeer Rnfe, K T, Tho pertta iaip she 
joct ta to Ikoffio « typb of haU hcgcliMr gflMr 
Mo ff taktap aadtak tafldR onmhtadi jSEl 

-«-• M MSSftwiMr h wASm ij 

ftwaiM fw « Mwy vt »>^iiimliMM 

wtthCfl hEff taidafl 

M. 
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Mki IfsH* 

(CiwIinaW Miw W) 
itfip i tff r nC «ir vmiM AIM with fb* 
path 9m$$m «pb mb Me deOirtte Mr- 
fl|WB to IMb M ptorton irf Me ihtp 
#rBB atoogh hl« BoUtog elda «re wamtn 
M M MMrt; todubto wm eocovotmed 
whip two or BMne otoboni wm genent- 
h4 MmO* ftt the MBM tine When the 
t eeO h i toB iqppMM, in picklac op wire- 
IM etom Am am Ughiboua^ hed been 
retoM Ml M to Rtre nlntmiini udiuutri 
ig, hit hpa ewuaff at right eaglm to the 
watp el M traMBlttlBg eet, not lofre- 
q tiw i tty Mt wtnlBinm wee * drowned or 
fon tog ed to the errtTal of a loader algaal 
hroto flBother dtepatchlag point Thia 
dUMUar has now been overcome in a 
elhkilto maener For Inetanre In ap- 
progAUMT M Port of New York Ambroee 
Ohaaml and Vlre Inland liglit Tteaeto and 
the ttohi atotloR at Sea OIrt New Teraey 
piopiiito dlathuttre rtgnala The Am 
fame Cheanel creft aenda one daah 
odioalljf • the lire laland tolp naea a groop 
ol tWd Oltobea, while Sea Qirt employe a 
W towQ ol Mie daMe Ny reason of 
tbsee TurinCtoop wbkh for M nonce ere 
»eetottltttod tor viethto tUshes of white or 
colored ttptot the mariner oft Mre can 
eetabUsh toOnltely the direction and tden 
tUy ol the api u fce of the redSo waves and 
Ms ss en rs a bsaring la thUk weather 
If the navigator has two or more encb 
aWt the chance of error In Bring the 
poiltlaa ol hla Pip le redoced proportion 
ately, the totefserttag lines ftwmlng 
angtee that obeck one another when re- 
fined to hla chart 
From whal has been eakl of the beslc 
phenoBisBon Involved in the nse of the 
TWllo n s n i u h m , It may be asked by cbe 
irelnfoitoidi *llow does the mstiner dto 
cover the ffeotpaphioel eltnatlon of Che 
sendlag SMIoa, to€r thongh the re- 
oelvisg apperatng dtotoecs M line on 
which the etitton lien he may icm be at 
n loea aa to its location east or west of 
him, M tnstancef ms Initial shortcom 
ing of the radio oompn— for servtoe afloat 
haa been Mpoaed of to agolDpthg the In 
etnuMnl with a mUdlrecHonal featitre 
nrla la a adjnnct whip rendere It 
posslMe to pick op a signal e maxlmiiio 
aodlbUtty at only one point and that when 
the reooedittg band Is pointed right at the 
generatlag station Where redio com 
peaem are eet op aPore the unldlractloiwl 
feetnre te not reqnired beoeuae the oh- 
ser ver knows that slgnels from Plpplna 
mns^ el nccegeity, origiaato off the coast 
The pia epr <mBpa«> was invented by 
Mr V A. Kolatar ol the Bnrean of SUn 
dardi^ and Its emi^oyment was saggested 
by him to the Bnrean of Ltghthoneea la 
HUB. Some ekperiaients were made early 
la 1S17 wUh the ayatesa, bat onr entry 
Into the World War Intermpted further 
teets Two yeanr later the Investlcatlottn 
were renfimP, and. na a cesnlt of these 
and hnpMMnente made becenso of Pern. 
Pare hie atore beta evolTed apparatns of 
a highly edkdottt type The ' coll aerial 
conslats ol tn tarns of bllbMiatacy 
wlM spaced one eentlamter apart tad 
wound nrennd a rMtabte frame approxl 
autely tour toot aqnare Aasoclatod wiP 
Pla iwtontui Mn to a variable tuning 
oonrtanpr whip Is oonnectod aeroes the 
tenahMls of the noeapaes eoll the pri 
Mry to the atrwe tmaaformer Is con 
JtA M t tomtoato to a cehdesom 
to MM rings. The ampUfler to 

thp eoB^Mnilf fg ttot Mntoals to the 

> esu herigl la momiM upon n ver^ 
ttoP Pfatoto Pto* wlP A printer, and a 
gtotowtorpeto MhsP pat ladea 
tiMM m MAt to the crit wIP to- 
pSTto A InPe^ 

L Bride dboato 
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Ptoc Manacle and carries a pointer so 
armaged Pat the poeltton to Pe coil may 
be reed dtneetty npon the ccenpase card, 
Pna clring Pe magnetic, bcnrlag of the 
radtorignel station st a gtauce as soon ss 
Pe mlulmnni point of slgoel andlbUity Is 
reecbed. 

The transmlttliig apparatus whether lo- 
cated at A lipthonae ur placed aboant a 
UghtPlp, Is of a commcTclsl tvpr simple 
and numed in constmctloa and of abtmt 
1 kilowatt power In addition each set 
has a special antomatli motoivdrlven tim 
Ing switch for iwodnclng Pe desired elg 
nal at regular Intenals The antenna at 
Bending stations sre the same as Post 
need for ordinary radio communlcatUni 
1 he wave length at prceent « mployed Ss of 
1000 meters Pe existing tuteruatlonal 
ntandsrd fOr such signals and the range 
of effecUvenem varies from 70 to 100 
miles depending npon the sensitiveness 
of Pe recelvittg apparatus 

Where veesela are guided P pick 
weather by means of radio oompaeses aet 
np on shore a group of land stations oo 
operating can help only one Pip at a 
time and Pe coordinatloo of Pe readings 
of several to these stations takes sumo 
while By the newer system any boat 
p o sses si ng a radio compass Inatattatlon 
can make her own determinatloiis of her 
pusltlcm as often as she likes when wtthP 
Pe recelviag rangs of automatic and eon 
tlnnonsly propagated rignals emanating 
from one or more ligbPouses etc Ibe 
operatioa of Pe radio fog signaling appa 
rstna requires no addlUoosl persoanel st 
llghponses or lightships It Is s matter 
of only a moment to bring the wireless 
wire generating metbanlsm into sctlon 

It Is the Intention to the Lighthouse 
Service After a suitable trial period of 
Pe p r ese n t group to stnUons In Pe vi 
dnltar of Pe Pori of New York Co in 
stall kindred gitmps at Pe approaches to 
oPer important harbors on the Atlantic 
and the Pacific eoasu as well as along 
the shores to the Ureat lAkes 


biiw fraa thu Air 

el rrom inmni 


DMli 

(Contiaael 
had fsllen dear, there appeared all 
aroond the waterline at Pe stem to the 
vessel and weU up toward amidships a 
white line to foam boiling aroond pe 
vessel, broken occasionally on bop sides 
of the stem by bursts of fimmlng water 
Tbere was bnt ons InterpreCatloo to 
Pis pbenomeoon It meant that not onl? 
the port aide hot also moUi of Pe hot 
tom to Pe ship most hate been broken lu 
and Pat Pis dlatarbsnce was caused l»t 
the escape of vast volumes to air from 
the wrecked underbodv as Pe water 
rushed in Immediately the great Pip 
began to Hat to port taming steadily 
over aa Pe afterbody to the Alp snt» 
merged When the bow of the vessel 
Btrork the bottom eome 700 or dOO feet 
below Pe alnking was arrested and Pe 
ship aeemed to hang for a few moments 
befcBO the atera took Pe final plunge 
and disappeared Just after she had gmio 
down, Pe Handley rage bomber flew over 
the drenlar patch of still foaming water 
and d ropped the last of the flOOfipoimd 
booibe Pus sounding tops over Pis 
marine burial 

Draw Wnmg C on ciasi s ns 

It Is sot to be wemdered at If te Pl 
lay Brind, this majestic spectacle should 
have bad bnt one immediate messing 
and express ttsrif in the ell too-ommou 
phrase miat seals the doom of 
bsttleebip constmctloii. As a skattov to 
fact, It mean# soPlng to Pe kind Naval 
and military men knew perfectly wsH Pat 
1000 pouads to TNT detonated sear Um 
side to such a ship ss Pe *Ostfrierissd 
would be pretty eertals te erOd her down 
WbePer It would have done the nnee b 
M flagriUp * PeossylvflMa wUA Boated 
Uto far away, la « vtooted ipwrilon Bub 
division has WendetM atridse la 
Pe last tsB ytarijti that brinh ailgbt Poe- 
ritoy hAte mat M ‘tmayiyeriAr'* it 

SSSmST 

fwi waMen ter tmf mm bring* 




Tnm J rmtr «AirA tmr* 
lAf aimni ■ mg ftfH matt 
«to«uk tU kvur IttupfUi rnrnm* 

VKCt 

Kerr 

Transformers 

Decrrsac Rstotinc uwiumpti i yivr greater power 
— reduce cmrbon depw ti T1 ey ran be attained ui 
' a few minutes and from that t me on y u will have a 
sweet smoothly niiininh me tor which starts easily v n 
in rcro weather 

bfiggit^ Does Your Motor Pump Oil? Don’t Worry* 


and gas gtvmg greater power and 
leaving ni carom The Van Kerr 
method of Ignition ebminatca the 
necessity (o rebonng cylinders and 
installt ig new piston rings and 
instantly removes the dimcultv 
caused by motors pumping ml 
For pleasure can tnicton, motor 
cycto, and gas cnginea 

Set of Tnuwfonnen 

hy parcel post Wn s a» today snl isD asyoer dssisr s asiae sad dw kind 
J w yoa^ va <>ewl no wo ey Mwply pey ike Mnua ga oo Icr a 
fcMT-cjduidar wt orgs 50 ior a •B<eyll de wt Un Uww te« day* aM if 
yo« aw aoc Mtiaflod tkat they do all iw say they wttt retara them aad yoo 
snO ast your woosy beck 

TTheVenKervCo Dept m SlriN ClerkSt ,Chlcs«o 

Oerr HMWaoMadfer matamrrm ow Teo JBrrr T$‘mmtgmmtr0 


Van KcrrlVansformera cure the 
troublet which are due to this oon 
diuon Tbetr patented fireproof 
oonstniction atlowa the current of 
dectncity to be brolceo in the open 
air without danger of igniting 
any vapors under the hood Ihe 
more combustible spark to pro- 
duced, buroa every ^rtide of oil 

We Win Send You a 


md • p«ir 
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fourteen Cant Pixthth Ptrest 

^tofforliCitp 

An Exclunve Rciidentifll Hotel Affording 
die Dignity And Eleggnce of a Private 
Residence Opposite the Metropolitan 
Qub and Finn Avenue entrance to 
Central Park, with easy access to Chibs, 
Theatres and Shoi^ng centres 
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EBCBNTLT PATENTED 1NVWTI0N8 

(VntUhtMed from pope 1 & 4 ) 

UoD l« to pruvido A iwnnttla trlettonjU dotck 
for ttw In moUta or itAtiourf nncblMiT* 
wbantn tbo npMd forvnrd nnd bnekvard map 
be obtained bp merelj movlBf tbc elnteh 
operatiDA mecbanlna In oppoalte direettona 
When Ua opwratliMt part* of tba cloteb an la 
MBtrnl poaltloB tba drlrlnt lAaft rotataa 
freelp wttboat Imparting motion to tha drfraa 
abaft 


PriaM M«v«ra and TMr A cc aaae ri — 

TBBTINC} DXTICB FOR lONITlOX 8TS- 
TBM — -U F llAuciaa^ ItW Kaat Bad Ara^ 
New York. N V The InTaatloa haa refer 
eace more partlcolarlp to a teatlng darlea for 
Jump nparfc Igaltloii apatema wbleb ara iwm* 
noBlr naad for the flriiig of axpkwiTe ctaarga 
of lutenial maabaatlnn englnoa. Tba drflea la 
aapeelaUp appllcmMe to an Iguttton apatem 
which emplopa a aeiina of aparh cofla, one of 
which being provided tor each epltnder of the 
raglBe 

0A8 OKNHBAToa.— M BoiaiUf W\ Camp 
Ht, Sanduelip Ohio. The Inventloa relates to 
aa apparatus fur decompoalag watar so as to 
generals oxpgen and hydrogen and direct 
theae gaeee Into aeparate tank^ and afterward 
eommlngted la the dealred proportloaa for uae 
th« uaa bvlDg prlmarllp Intended for Intarnal 
eoflttinatloB endaeok Tke decomposing tank 
sod the operation of the generator are auto- 
amtle, the pree aa re la the tanka controIllBg 
the level of water eo aa to atop and start de- 
coBMHwIng autamaticallp 


Bailwayg mad TMr Ac c n a noricg 


rOMRiNATlOS JjnCK AND OOVTUOLLBR 
rtm aiDis i>o<»Ba ok nox carb — k b 

WabUi Washington H < The object of the 
laraatloa te to prnvMe a conacmctJon In which 
thi doors of the car are maatralued to curr^ 
qpoadlng morenteut arhecebp when one of the | 
doors la aeeared in dealred ttoaltlon the other 
te autuBtatktaJlp eccured In correapondlag po< 
Mtloa and la which manipulation of the doors 
hp aa anaathoriaed pcnwa la effectlreJp prte 
elifedatL The device le elmple and durable, sad 
taaapeaalee to manufaettire 

rRBlQHT CAR DOOU— U W lUnUHlI, 
Hox nut, ramdeti. M C An object of the 
laeaatloa le to provide a door eonatriMtlon 
wbleh wlU greatlp facilitate the hmdlag and 
unloading of the ear A farther object la to 
prorlde aide and end doom hinged at their 
lower edge and adapted to awing outwardlp 
and re provide means for coatrolliag tha poal 
tiott of the doors ao that tbep amp ha naed 
Hthar for platforoM or ruawapa, 


■PIKB PUUADB.-^ B. BaicaaoH. addrcM 
O IX Spamnda, Inn Uoantala. Mich The 
InTeation mlatea to a device which fadUtatea 
the rrmoral of apikte and which emplopa a 
laver poatthmed parallel with the the rail and 
o p et a tea to mmorr the aplke from either dde 
of a rail The device la eepedallp adapted 


f or aae on brWgea, traatlei^ aa^ fligaler werh 
when dlfltanlt to ordlaarp 

tfpe iMiUw* 

'^irtiUitaif to 


OAMB.— C n UPIXIHB R.FD No. 8, 
Oklahoma Cltp. OUa. Among tha objects la 
to provMa a game of that claea which com- 
prlaaa a checker board and a pluralltp of 
playing pieces An object la the provlaloa of 



X ruea vnnr or thb acuoD awp thb qahb 
riaraa 

a ganu which wUl require two groope ot 
plapere with the ptagrere of each group pperat* 
lag a pluraUtP of game places to eomhat 
their aklU in ttfpatlBg the other group 
VBLOCIPIBMS^ «. Hosatia, sop Machet 
St. Perth AmWv. IV J Aa ofejeet of the la> 
▼eatlea le to provide a vaioetpede w^icb It 
propelled hp meeae of a emak hbaft eeaettt at 


lag the rear axle and to which motSaa la M 
parted bp the amremeat of the bod/ aad lese ef 
the rider The aetlMi of the prepaletoa iw 
ijulree the ridtf to elmnlete the aiotloae whldh 
oeeur daring he r e eh ach riding. 

PgrUiafais to TpUdM 

BBUOUVTAnUC TIHR RIM.— L. D kUMtt, 
3J7g Pine St . Saa Fmndaco. ('at An objeet 
of the InreatloB te to provide a ptucHoal aad 
cnnrenlent BHUiBer for reamving and applp- 



A Minx KLKVATION lUiL'CTBATIXa THB XrTLKA. 

Tlua np TRB naviea 

lug a pueumallr tire to the rim A farther 
object la to ao eonatmct Ibe rim that a tire 
map be removed from and applied thereto wlth- 
<iut the une uf tools or an undue amount of 
ePort 

SHOCK ADSOURBR— r Du Fobd. address 
It K I^eea, Ontario, Oregoa Aa object of the 
Invention la the provUton of sho^ abaorirtng 
means for use lii cooiMictloa with or wlthoal 
the ordinary leaf spring, aith« Bsmi-cUlptle 
or fall elliptic, whareby to Increase the range 
of relative movemeat of the aprlug controlled 
parts without curtailing or impairing the 
normal function and opentlon of the leaf 
spring wbers present The inventloa wlU autcH 
mstleally take cars of the varUtton of the 
load. 

TRANHBIHHION IlAND— II F HoKS. Jm, 
Saa Kmnclaco, t at The Inrmitloii has r^en* 
enoe more particularly to a ao-ealled alratnlag 
ear for tranatniaelofi bonds as commonly used 
la Ford automobllM The device la applloahla 
for nae la connsetJoa with either one of the 
three rotating drama namely the low speed, 
reverae. and brake employed In the planeUrp 
traaamlMloB apotem. 

HHAOKLB.— Q a RoaBaTWin, addmas O K 
I t'aln, Cheshire Hnuse lUock. Keene. N U 
Among the objects of the luvealkm la to pro* 
rids a ahaekle primarily for connecting one 
1 Vehicle to another, but not nccesoarily limited 
to this adapttua, and bp laeuna of which an/ 
poaalbUlty of aa accidental dloconnectlng of 
these elcmeota la reduced to a mlnlmoak Tha 
parts B»/ be coupled with great fhcUltp, b/ 
certain operating mrana at a point relattvcl/ 
mawte from the ahaekle Itself 

ORAUlMBTBK -S W IIaIX, c/o 8 A, 
Pablic Herr Cu.. 800 K Houston St, San Aa* 
toolo, Tex. It la a pnrpoae of tba Inventloa to 
provide a gradoamter which le partlciilari/ 
adapted for use ua motor vehicles, aad which 
win sceurstal/ indicate aader the moat vat/ 
lag and anatablc coodltloaa the locUnatloa 
and declination at which an/ movJag body la 
traveling 

l>tCMOUNTABt.R Kill— U U Sraaosa aad 
B. He I MKBPiai u, ('anyonvUle. Ore. The o^ 
Ject IS te prorMe a rim which caa be qulekl/ 
attached to, or removed from, the felly of a 
wheel, which wlU involve no t^aage ia the 
oiae or form or balance \aC Oie wheels. In which 
the rim can be changad without cbanglnjr tbs 
locking dcTles therefor, which will Uhs up tba 
natural wear and wMah wUI Inaun sUgaaBoat 
of the tire 

comrixation loc:k fob autoxo- 

BILKH^A II IIUCKUIT U W Ontario BU, 

( hleago, IlL Among tha ehjecta la to prm 
vide a device by mesas of which an asxOlar/ 
valve la the fuel feed line of aa automobUe 
englue aia/ be Iwhed in posltiOB ae as to shut 
o9 tbe low of fuel, and thereby prevent thsi 
opcrstlon of the englae. A further cbleet Is 
to provide a device la which tbs laevcmsot of 
a Slagle lertr In oaa dlrestloii wlU Instaat^ 
bring the auxlUsi/ valve Into loeksd posh* 
lion 

OVRaiifOAD VALVB^W M and P X. 
Vaxwx c/o W & Xsort Co, 700 Uahm Baah 
Bldg, l*ittah«nh, PA This lavsatloA ralatsg 
mors parUcttlaTly ts a valve for autoMa- 
bUee, having as lu otjeet the sBalaatlou of 
rattling and aola/ contact hetwoaa tha valvd 
epnuttttg’ parts od the orsrhsad Ttlvsa Ths 
pntpose U to sllKtaats tha metal to mstat 
sMtaof aad provlds awasi for hsldtag tto 
rsehar ana la /Isidlat snga g satsat with too 
vaivs ftsm at all thssA 


DUMPlMa TBOCK^-^ M. Oogliaga, oM 
Butter Cinvllag Cm,, fUllatosA XhiM This, 
laveotldu baa fat ICa phjsst «• pfufMs a bod/ 
which Is mated fsr ust with amisr tmki sr 
aalmal-drawn vehteles, and ts ptuvids for losk- 
tilg the bod/ la hertssntal posHtot on tSs 
truck. A furthsr objeet im ts pr ov lds a sso* 
structloa of damplBf tnmfc whlsli win tw 
sturdf and daraUs, XMa had snail/ maaualb 
•pern ted. 

SFAT FOB YBHICLBS OR T8B 14KB^ 
O V Babuma Alaamda. CaL The tavaatlOB lu* 
latea to a seat mouatlag sr ssep suX ss Tbs 
prime object te ts provlds m es n e for absosMag, 
BO to spvsk, Istoral Jolts and shoehs expsri- 
euced la a vshlds sneh as aa autoBSohlls 
which art not takan up nr absovbsd hp the 
springs of ths ve h le l s . 

AimiMOBILB PLATB AND UOtDHR.— 4 
18 Park Row, New Toffc, N T Tbs 
Invoitlon mlatea to aa attaohmsut la ths aa* 
ture of a **Btop thteT* device, and te destgasd 
to deter the BBauthorlstd ass of the vshlels. 
The device ts providvd with msans for attach* 
tag to a wind shlsM a Isnud sash as 
^'Watefaed ** aad It te so arraagsd that ths Xgn 
BMP Indicate to the polios or othsra that aay 
use of the vehlels Is naaothorlaed. Aa Indb 
vtdual cover for each partlealar leg sa d holder 
la pmvMeci so that It caaaot hs soassaled os* 
•eept bp tbs owner 

AUTOUOBllJB WHBBL LOCKING DM 
VICB— I.. H, Tbimm, 488 B S9th 8t Brook* 
tpn, N T An object of ths InvsnUon te to 
provide a eonatruebon in which a large device 
is utUlecd as means for preventing the rotation 
of one or amre wheeto. Ths device te prevMsd 
with two flat Bidss and a claamtng BMaaa ao 
that It map act as a khld In case It la at* 
tampted te more tha aatoSMdiUeb 

TRANBMIBBION ORARv*-C Baknans, 106 
Bank Ht , New York. N Y The general object 
la to provide an automatic gear shift, whereby 
If la atarilng, going np bill, or otherwtea run 
iilug under heavy limd and direct drive, should 
the ^iced be too high tor starting or overcoat 
ing the realstance without shuck, ths gearing 
will be astomatlcaU/ thrown out nf high gear 
and into lower gear to start or continue under 
the latter 

RADIATOR— A. Naan., 794 Kaicksrbocher 
Avfi., New York, N T The laveathia relatM 
to Rquld eoollag dcvlees, and la particularly 
adapted for wmb as a radiator for autoaiobileii, 
but way he used whersver It la destrahla to 



a viaw PAiTLT IV aucTioir. gHowiMa vm 
jiaBAnoaitaifV w rvaas 

cool s circulating UqoM Amoag tha ohjscts 
is to prorlde a radiator having Its parU so 
cfiDHtnictMl aa to bring ths etreulat^ flald 
In contact with a tergs ekpoaed surfass wksrs- 
hy the llqald may be effeetlvri/ cooled, la a Uaa- 
Itsd apace 

HBAMdOUT.— IL P HAMVOMn, addrnoa 
N A fllracs, 116 Mala it, Whttshall, N T 
Aa object of tha laveatloa te to provlds aa 
attachment tor ontloaf/ hssdUghts which wUl 
operate to prsTsut glare but allow fhU road 
Ulnmlnacion A further object te to provlds 
a derics which te of transparent colored ma* 
tertel so as to color the light ru/s which are 
thr«>wa upwardly aad at the same lime psnalt 
a fall glam of a aos tor ad Hght oa tbs mad. 

PIUKCTXON INDICATING AFFARATtm 
rOK AtlTOXOBUM— L. R RiMMOMS, 
sst Lake, Xtoa. Among tBe objests te to Rtt^ 
vide means ambodyiag a algiial dsvles amagsd 
’ at the front or rear of aa butoaMblte for to 
dteatlng ths direetioa Is which ths au to ms | 
bite te to bs turaed, sash uwaaB hriug aatnatsi 
bp eteatsats amagsd oa ths daA, sr other 
ueaTttlsatlp locatsd portfoa of ths ear The 
dsrie# te aMHuell/ thrown hito ofs r stt o s and 
nutoouitteall/ returns to the normnl neadltlt 
ORiflAflB auNr-4 Owmu, UWT JeOmo* 
Rt^ N W., Raditeittoa, D. C ThU ihveutSon 
eetetni mors purttculail/ Cs psr ta hte baud 
grsast gnas whsss moot esmoMu fwwitfea te 
the toedttff of greuM Mwlqpat W the ttuto 
I miaXsu ohi duerauttel daebteh ea wen oa the 
! niwutf itmt it .rt w nWi iA MMNtv, 
[.kMMtMiwi «f DA ii iM i i e , m tm M«. 

j 


Aao|S.a iaii|,v' 

CfnMIN *, 

M. T Ik* tatrnuami WmAMV 'M 

w ta dsws which am aiag^i ta he emd tt thf 
sMe eurtalHe and IW e o wXM ht hH t WhO n 
bdsst aa shjsst te to hfheUe a waaha^a . 
gtess wladsw whisk wfO take the phtee ed Ma 



flexible material now to general use. A far* 
tber object le to provide a windew whkh map 
be Inserted la an/ oidtoar/ autaoMbOs enr> 
tala, which wRI bs duraUs, ef Hght weight, 
and rsndUy replaced. 

rNBVXATTC TIRR*-^ Ovaoueapo^ RJT 0 , 
Box 16, Hammond, Im. The o bj ect te to pro* 
vide a ceoa tra ceieu which wOl ehvlato tbs 
n e c es si ty of ths toner tubes aad which, while 
It wUI ast ellailaato ponstiom wfll at IsosC 
avoid the aoeeaalt/ of Unseedteto chaags ef 
tims aad wUI permit ths user to fwoesd Ito a 
time with little dtecoaHort and without dau- 
gar of dfstnctloB of ths tira 

TRANBMIHhION OIBABlNa,-^W, B. Con* 
MiPoRAit, S0S7 BUaaheCb Be., Bhisveport, to. 
An objeet of tbs lavshttoo te to provhM a 
truawntestoit gearing to which ths gean are 
always In mnih, and Mere ta as danger of 
atrlpplng of genrs pp tbs ohlftteg sf the 



A Tiaw IN LoMOinmiUAi. sncriOM 


rlufebea. The uperaHon Is bp an arraagsment 
of cintchea eontrolted by foot Isvacu vevp 
much aa the foot tevers ef aa ordlaarp FoM 
control with the rxoeption that an addttlsaal 
lever ta provided to give au totenasdlats epsad, 
OONVKUTIIILH AUTOMOBILE TOP— B 
a KiAamnnw, 106 6th Bt., a ir„ Washtar- 
ton. a C, Ths iDventloh ntetea mors partto 
uteri/ to rigid taps, eepsetolly tor two-pBesm 
ger vahlcles ths objaet te to pvovfds aa aiv 
raageaMnt whereby ths top with or without 
alldlag. swtogUg. or otherwtes atouatsd win- 
dows may bs iblfted bodUy ou eouasettens 
with the vehtele Into aad out ot Xfeettve poto 
tloa from the vehlels seat, the top la taopeu> 
stive position being loeatod rearwuidly sf ths 
seat. 


DtoifBS 

DKhlGN rOB A MIXING AND anBRlNG 
DBVICB.— X BtACK, 860 Putaum Avs., 
Brooklyn. N T 

DB8IGN FOR A DIRBCTION INDICATOR 
— IVT D, Howatu II Church St., BeUeieh 
Spa. N Y 

DESIGN FOR A SIFTW TOP FOR A POST 
DBR CAN OB SIMILAR RaCVFTACLX.— e 
a Humphbbt, «/o Kaabattan Cab Oa, Bush 
TsnatoaL No. la BsoqU/a, N T 

DSnON FOR A KNIFE AND FORK 
CLXANEX— 4 I Obtvfana<S80 B. Itto Sip 
Broskim, N. T 

DB8ION FOX A RRCSPTACUl PLCKI.— 
P a OmAiaa, SOS hmnas St, Wlmehtaknu, 
Phlladrishhi, Fh. 


Ws wfto to eon attantten to tha tost that 

wn am to « pa Xtte u to mtotag nmsxsit sidk 

toss ta evsiy htodidh ndputont sr ttoiStoUh 

WMk Our ataR ts sompoasd 9< tonmhteU, 
Ml 1111811 aid rhamhial axparbk tMwnShw 
tratoed to | res a r e and praastuto «tt tate h tr 

mppUsatlMd InmFsetln af tha ■oteglm ndtord 

of tha HbltoM»«ter^ tototoad, sf af khb 


wK, ,«#N I. Ito M*i,Mq.« ,( ,mSI 

utjmu-mn jw Bgg w iwm •SVW 
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LHaAl* NOTZCB 8 


PATEN TS i 

TFVOtJ KAVB AN INVENTION 
1 wnlobjrou wWi to Mtenfc you con 
write futty Md Irealy to Miinn it 
Oo lor Mvioft in rogm to the be«t 
w»j of obtululng proteotioo PIoom 
M od ikotebM or g model of your ia- 
veatloB god a deeeriptloo of the 
devloei explelDbig ite opetatlon 
AU eoiamuiitfieUoiie ere etnotfy eoa- 
fidenttel Our veei nracUce, extend- 
iiif over e period of eeventy yeen, 
otMbleB im fir inntiy eMee to edviee 
Ib regard to petentebiUty without 
eny expence to the riieot Our Hand- 
Book oi) IVtente ie eoot free on re* 
OiMot. explsltw our tnethodet 

terma, eto. In regard to P e t ee te, 
Tiede Merko* Feniga Pateete, ate. 

»C tCW T IF lC AMERICAN 

Ciedw Nm Qtm Nat*. BmUm mt 

■Syp lUrtT i *****"^ ** *** 

iCiUNN & CO^ O'ilSVBR 

Mnr TOgg 

CBKMO HA 
WASHUMIOII. D C 

UHRAncncOi cal. 



geteatUe esMrtcaa (MteUIAtA ItiS) om _ 
^•ar 1 $6.00 

gctottrigg American Uaatblr (eetaUtahed 

life) one rear $700 

Poetan Mvpald la nulled BUtee and 
etona, Medea, Coba and l^am 


Idtadfle Ametleiua*yjM) per year addltleBtL 
■denlJflft AAtrlcaa alonthiy 72o par year ad- 


par year 

Canodlea Boeuee 

w yaai 

1/ 80e par yaar addl 

^SSS!«^ aotecrlptlea rataa and ratap to 


dltloaaL 


BdaotJCa Afltorleaa 70c par yaar addtttonal 
■daotlOc Amartcan iMnuthlj 




wUl 1 


[ upon appltcatloou 

Baoitt Py pMtal or expraoa wonejr order, bank 
draft or ofaecB. 


Qasfified AdyertitemenU 

Adrertlalaf to thia eolmaa to $100 a line 
Ho leaf Hmb ire nor more IS 11^ 

avf^ed Oenat oeym^wovda to the Una. All 
ordet* mnoft be aeeompanled by a remUtaaco. 


AOBirra. too tnjm a we^ pm mptoa Cleld 

men Ijelew mr Mere a»A OfOce Wlwluwib Anrone 
oanOotl. BuraenaA uuerol utor lo eenerel • 
MenOUa lSt Co. ttlX H OlaHc PL. 

r^rWifllNirf 


WODLO Uke ta pm In taartt wltk Aerofibme Menu- 
ha tu fem nr otben erba mlcM bMcmMi liitefOited and 
IIeli«i|itflr'A«ni|ilRne 
tonCh ipiterMlna and 
intMr PO, Box “ 


ara a ■■nrtallr aMa to i 
ernartiiuiite. Onaiairtaac . 
gtoU n i L AdiriH ■. M. 
toawton, Ato 

roiroaireaaeal 


I jjnwnnnioti of your eoii a — 

earn tig tainnme In aervtce wee. A new eretom of toot 
ennarUm TaMUtr leanied to anyana ea huma In a tow 

tfs^snssssj^ssr - 


wtUt all . 
drador 


rarssj 

’ajwasfl 

MilMPM etolRWRiP 


torrammiTV ” 

acreeTAimAI. mawntoctorlne wpen a Ue n wanto 

‘ ora. Md 


ee axpMiMd. 

at. rfStlmoFi 



Sooth Dakota 
^f fi ^ School of 

anMOa,>*tonnifcifc 



Dtod Men's Fingcra 

(CoiitiHHed from pooo 94) 
finite einillar to the elegout atlukhoiu in 
color end atruvturc, but la club-«hai»ca, 
tapering toward Uu* Iwk mther than to- 
ward the attox, and la tnuch rarer, occur 
lug In old tteida in clay aoll practically 
deetltute of leaf mold or in graHny gronnd 
partly ttUoded 

The only Enropean apedoe of thle gmma, 
i/nftont cimtoMc, haa a iilendcr, ryltmtrk 
ateffl wfahh taiura In mlther direction, 
and a small cap that to set olT rather 
sharply from the atom, differing In thU 
reiqiect quite decldoUly fmm the elejriiut 
atinkborn although ropemblliig It in color 
and general form It lias lieon ret>ortod a 
few times from the I nitod Stiit«*H. but J 
hRTe Mocm no Amerlc.uii Hiierlmctio It 
would gWe me much pleasure to rocelTe 
some Thin eiieclea baa a rery faint ud<»r, 
and the stem HumetlmcB larles to white 
All the iqiecHeH of Muttons readily lose 
the greenish slime containing the mikmvs 
since It to eagerly devouretl hy flies and 
easily washed away hy light rains. 

The branchctl stlnkborn, /^ysariM b*y- 
roofls grows solitary or clustered, 10- 
centimeters high , stem white, divided 
above usually Into six hut sometimes fire 
or s(Von, narrowly lauceolste hollow 
arms, which are inciirvpil atone, with 
iwle fletsh colored backs traversetl their 
Qutlre length hy a shallow fiirrtnv csvltv 
of the stem nearly closed at the base of 
the arms by a diaphragm through uhlth 
there to an opening upward Into a clostHl 
Uiainlter with a dome-shaped wall, gielta 
suptsirted on the dome and closely em 
braced hy the arms, spores oblong, white 
eggs clustired 3JS-4 centimeters in diam 
Iter 

The odor of the matun* plant Is viry 
vUc and penetrating at close rangtt some- 
what resembling that of fresli gnatni, but 
it Is not twnrading like that of tlie veiled 
stlnkborn for example, and nlw> Intdcs the 
'Taint* quality of most stlnkborna. The 
slime containing the odor to Intdde the 
five ra)8 and ooaes through the spaces 
between them as they spread sUi^t]) 
The *'ogga ' are In clnstera of three or four 
or more, and are almut 8A4 centimeters 
In diameter A section of an “egg * 8b(»ws 
the considinmuM cap enclosed hy tho thin 
white inner wall, while the stem to much 
I enrapreaaed until tho eloutmllon Iteglns 
which pushes the rap rapldlv Into the air 

Aeconllng to Mr O (I IJoyd. whost* 
puhllratlons on this gnmp have furutohe<t 
some of the lllustrationa here nse<1, tin 
branched stlukhtou may have been In 
troduced frmn Australia or Hoiith Amer 
Ira, where s|iecles «K*cur that greativ re- 
semble it Both in Eurojie and In the 
United States It seems to have u|>peniv<l 
rather recently In gardens fleWs and 
other on I th a ted places. I>r Pock f<mm1 
it in an asparagus bed, while It was col 
lected last Octol»er at tho New \ork Bo- 
tenical Garden in a gladiolus bed Sev 
ml collocllons have been made In Mas- 
sachnsetts and Connecticut In tomato and 
potato fkdds, and one In a lawn newly 
plowed and seeded Profwwr Reaidalee 
found an acre of it in Ohio, where heavy 
sod had been turned and allowed to de- 
cay It had not l»een seen there before 
and Its sudden appearance in sucti pro- 
fuslon was rather dllllcult to explain 


The Lut Word in Power Hovow 

(Uonrinaed from page flfl) 
and Into the main chaniiel of tho river 
before any of it reaches the Intake again 
By that time it Is thoroughly cooled 
The coal unloading tower also has 
poltits of Interest Here, also, the en, 
neere faced the neoessity cf ceduciiig 
Weight In order to permit the uae of con- 
ofete. A great deal of height and weight 
w«e eHmloated tn thta tiuftanoe by utong 
A ooavayur iNdt which carrtee the eoal up 
an ifkttine and d&stiilmtaa It to tba bunh* 
fra wlOtto iba The fopl le Itftod 


magnetic separator From there It passes 
Into the itruaber and tbeuce to tlie l>elt. 

In all large generating stations, the 
electric Lurreuts and vtdtages arc uf HUch 
magnitude, uud tlie m<ccsHlL> of ecutrnl- 
lin'd control to bo ImisrstUe it would l»e 
impractical to oi>Grato the swltclics by 
band For these nasoiiH they arc 
etiUipiie*! with oleitrU motors whlth otHU 
and Uooe them and which are all cun 
trolled from a I'd tral (Nuitrul swltihbourd 
located in the operating rtMim 

The pipe room, refern'U to nhovi ns a 
special feature of the oloitrlial equip 

ment, gets Its name fntm the fact that It 
to the terujiims of uU the Iron pl|H. con 
Units through which the wln^ from the 
central control Hwliihtoiaisl am leil out 
to the Bmall motors on the high >oltiige 
switches. *1 hroiigb otto r plfM h ti rmlnat 
ing ill this mom also pass the wins lead 
Ing to the InHtrumeiits which are 
meuinted on an tnstrnmcnt tomnl located 
tn tho central o|M>ratiiig mom directly In 
Imck of the control switch tomnl, and 
which tell the ois>ratnr at u gluiicc what 
his machines are producing and to what 
sniMtatlous the energy to tieing iransmit 
ted 

The layman bearing this r<g»m described 
and seeing It Ik Hurprlaed that no one 
ever thought of It lieforo In couccptlott, 
tho idea is simplicity Itself 

111 iilaiiU w to re no such room Is pro- 
vided tlie pipes arc tormina led in a trough 
dapn'NacHl in the floor of the operating 
room lu hack of the awltib boards. This 
means Umt tlicn to h great moHs of wires 
in tho trough, which Increamm the dtffi 
cuUy of tracing fuults lu the wiring and 
lu the eviiit of one wire hiimliig tmt, the 
Arc* may cHHlly tic transndttcHl to ihe 
wlrus eoiitruUing other lircultH, rcHultiug 
lu liiti rniptlous to Hervlra and delay lu 
rcstorbig It, all of which to fatal to the 
luteresia of the power company 

The Philadelphia Flee trie Company 
while Mtudylng way a and meaua uf ellml 
utiting these delays and lire risks and 
thus assuriug the ecunimny a Ideal of ctm 
tlnuoiiu s«*rvlce hiia suhstltnted Ito plpct 
room for the trough Iwck of the switch 
bi*ard«. 

The plfies arc arranged to come up out 
of the llmir of the pipe nstm dlrmtly 
under tlie respcclhe HWitchlward panel 
raiitrolling the circuit to which they ap- 
ply The wlroa of each circuit are sepu 
ratcHi from those of other circuits through 
out B<i that a fault dcvclutdng In the con 
tnd wlrlug of one circuit cannot he trans 
mitted to that of any other circuit For 
convenience In tracing defeets In the wir 
lug and in testing switch touird iustru 

menu, each wire passes Uirough n fUHe 
or cut-out bltKk mounted on a terminal 
tomrd in the pipe room and labeled so 
that the electrh iau cau Identify each 
wire without delay 

It la altogether probable that this sys- 
tem of arranging coiitml wiring will be- 
come standard fur large houses 

throughout the country It was Unit in 
stalled by tho Phlludeliihla EliKdric Com 
pany In lU Chester Htatlon, which traus I 
mlto el«»ctrlral energy to I'hlladelphia at 
(HI 0(10 volts pressures over an aerial lim. 
on steel tuwrors. This xdant was com 
plcted in 1818, in which year it was con 
sldered the last word In tho production 
of electricity It to ectuipped with two of 
the same slio and type turlio-gonnrators 
ns theme being insUUed in the I>e1awar« 
Htatiou 

As indicated however, there liave been 
■evoral new developmcnta in this station 
not to be found in any other power plants. 
The bolloni are of the same type and 
rating os Installed In the Cheater plant 
But In order to provide for the possible 
Installation of oH-bornlng equipment U 
that iboold become necessary later, the 
boilers have been set higher than In 
normal praetice when stokmre are used, 
the tubea betog fully twelve feet from the 
grates. This bM reenlted la ail Inereaee 
of eActency in tbs oopbiigtioo of gases 
toistloBlAriy notable In seal (H? p*atoipg a 
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Speedier 
Pipe -Threading 


Eton you can 


H ERB'S the 
count on 


SS seconds to thread 

2dn pipe on slow spssd 
20 seconds to thread 

1- in pipe on laat apead 
1?4 minutes to cut off 

2- ln pipe on fsst speed 
minutes to cut off 

1-ln pipe on tost speed 
0 seco n ds to cut off 

V 4 -in pipe on tost speed 

For prtces and fuU dekUh, lortte 
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Weber Crank-Pin 
Re-Turning Tool 
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vuQtItjr Wfl praduci ■U_grad«i at i 

pEt«L Auuktom mWCTtB Conada Waalaowry 
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A Now BookoooNow SoMmI 

BEHIND THE MOTION- 
PiaURE SCREEN 

4r AUSTIN C LESCARBOURA 

rjERE, al laA u ihp woodo book of llw 

riacrMB h Ilka* At reado Orta ^oarairi 
008 iMid whcM Rhoa afo wda aodwbarallw 

canera iwpw m 

srJsy’"- 

photo pldp Mlakflo 
op M proper ton 
beat iha plaaBing 
aod iirmiBg ol the 
naenir to lha pro 
wcli««(lhaUiad 
ikaootfaoecMam 
the psetara 

_ _JSSj 

Oae •/ ito Wa rt Atinesfcae Aaa to Bear Xaeaad. 

Cm 
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lance fiercentaice of Tolatlte toattert aad 
dufitur tboasu perhida whan the hoUm 
are beltuc forced An elactrie looomotlYa 
IM need for tba tvnwval of aa b aa rmmliic 
illrecth nmler the dlacharge gatea 
I 1 be new plant la in the center of one 
(if the bnaleot and moot ooi4Nded Indoa* 

I trial (llfltrlcta of Phlladalptda Inetndlng 
111 ttn range dm great textile aactiim 
kiMmu loially aa Kenolngton and another 
(Untrlct known aa Rlehmond gltan orar 
iHrgeljr to metal mannfaoturli^ planta. 

1 oner la anpplled to thaaa by ondergroond 
cable at a potantlal of 18200 rolta and 
I Hteppad down at mbatationa for oUmr Is 
duatrlal and for lighting rcquIreaMBta 
In ronunon with all the other bnUdlnga 
if the cmniMiiiy thia atmetnre whan com 
Iikte will preaent a moat pleaolng and 
HtatelT architectural appearance- John T 
Wlndrlm the arrhlteit baa pot Into It 
the kind of tlmght and effort that waa 
Kiifliied a few ycara ago to memorial 
I ulldlnga and the like rhla la In line 
nitb a definite pollen of thU componj It 
la laaed on the reaaonlng that tho corpo 
latlnn la one of the elt« a bifueeat cltiaena 
and that It moat di thtnga In a big way 
Pen ]M riKfiia n allxe the trenu mlona 
amonnt of work and equipment ImolTed 
III the dlKtrihntlon of eUctrIc en er gy 
[ or thla one new plant tin re are lieing In 
atallwl mi n than alxtr mllea of under 
Lniiml high voltage lutli ^ElO nilka of 
idngle undergniuiid conduit ami I 200 
mllea of overhead linea I ach tttrblne In 
111 plant Im 4H ftH<t 1 »ng 10 fWt mile 
12 feet high and ndgha *06 tuna and 
ca h 1 h (quipped vilth a %000r) apiart 
fo(t (ondenaor containing tlilrt> vtx mtka 
of tiihini. reipiiilng ITfMXI galhma of 
nnler iior minute for ccmdenaing *109000 
poun Ih of Ntdiiu Mcn hour lot (oollng 
the generatiira eight thooMnd enUe feet 
of natdinl air N [ii ivlded cverv minute 

The Heavens in Anfust, 1921 

(roNfiM«(if frttm pogi 100 1 
At the lief.lnnlng of tlie month they re- 
main In Hlgltt until 0PM but hy Ita 
cloae thei are alniiMt loot In the anna 
ra\a ITi anna la In Aquarlua and eomea to 
oti|M>id(luti ( n the luat duv of tlie month 
At that time lit la In K A 22li SHm Sfla 
declination 9* 27 aonth and la moving 9a 
eoMt and 08 aouth ecer\ dav He may 
lie found 2y * neat nml 1 aiiuth of the 
fourth magnitude Htai lambda Aquaiil 
which la Itaelf about one-thfrd of the wai 
frtm Ikta Aquitrll to Fela Pegaal — theae 
lathi atara Iwing maiked on <mr map 
Ncptuiie la In coiijumtion with (lie aun on 
tlie 4th and la Imialble 
1 he naain la nen at S P M on the 8r<l 
In hrr llnrt quarter at 0 A M on the lOtli 
full at 10 A M on the JSth and In her 
Inat quarter ot 8 A M <« the SStb She 
Im mareat the eurih on the 8rd fartheat 
liwuv m tiK. 17th niMl at her neareiit 
uMiln on the Slat Hutliig the month she 
[HiawH mar Mircui> and Mura on the 
_ikI Neiiiune on the Srd Tnidter and Sa 
tuin on the Otht Urantti on the IBth 
\ enuH on tlie 80th, ami heptnno and Mara 
<»n the Slat 

M unt Wllaon Obaervatory 
lul> 11 1021 

A One-Piece WeUed Stmetoial 
Fnust 

(CottfliHied from page Idi) 
more (heapl) than either tha aciuwi 
j lint or the rlietnl or btdted Joint The 
math r of wiulUtlon la almply one of trifi 
(onotiuctlon that tdlmlnatee the ordinary 
rcHiMwa and aorfhcee for gktbering and 
bobling dirt 

Ifae adaptation of tnblng to ■truetStai 
work uaa Unt cuiieel\«l to meet the AA* 
cnlty of obtaining building materiel Ik 
the oU keida during tte recent adeem 
coudlHoiu that preraUA in the 
went and ^ flfot building erected 
a ooiaii#etlTriT eman atractm ' 
gMM froB odda end ends oi pIpA M 
whMt there fo ahniiw mi eb nnd a nfc ei#f 
ply la the oU diitrlcti The eeeeam.ef 
this evpertmentel etep led to the eee at lts 


aovecee 

■iS. 


Of e Urger beUdlng, Itd^jili kraotoie 
ahowa In tba aoooeipgilflag IQiietiattoae 

e thta baUding 90 bg 100 foet, aU «d the 
nte In the toblng were wkUM The ride, 
eada and roof are of eorngafed Iron end 
the floor of ccmcrcto The tr u w e a wen 
geMrately touted by attechlag a block 
airi tackle to the bottom Aordo. one et a 
time and holetlng a heavy amtor trwflc 
dear of the ground 

Jhe lame company la now meting a 
itlll larger building in DaUaa Thta rtme 
turewlUbelOOby^feet The ridea aad 
(iidft wm be of eonerete 10 Indiee In 
thJrkneiM flniabed In emride the roof wUl 
lie aheethed with retnforced eonerete riebe 
2 fncfiee thick there will be a akyligbt 
2S feet wide and two 2% foot ventUator 
MhaftM skylight aad rimfti extending the 
entire length of the buUdlag the floor 
will he of c u ocT ete and there util lie atoel 
aaah uindowa and roller doon A Urge 
chain holat wlU ha awung to one of the 
trupwen for the bieding and unloading of 
heerr wdjdita 

IhU will be the largent building of Ita 
tvfie ^et erected but H ii atoted that It 
b% no inewuH Indleatea the limit of dloMn 
Hi HR to which toe new added tulmlar 
(diiNtnutliHi mac be advantageoualy 
adapted that any nnmlier of icoriek and 
am riae of floor apace can be built In thie 
am 1 he ta a departure alii he olieened 
alth cnnutderable Intarent In bnlldlng 
Hill engineering (Irdea 

Sodtnm Ujrpodilorlte 

T HKIU* are HlgnH that a new hooaebold 
Ideacfaing dendorlxlng and dlainfoct 
ing agent Is alomt to Iwcume popular In 
tlie United States It bt called sodium 
hyiKicfalorito and la u close rdattve of 
ibloride of lime ahlch contains caldom 
hvpoc hlorlto 
Sixllnm and ink lorn byiMictilurites are 
InUriHtlug compounds hcuinae they 
eentain tao aiHve dements oxygen and 
thlirlnu, either of which without the 
other fonsH Inert Htnhk compounds with 
the s Hllum or calcium but when both are 
pnaent In the proportloui to form hypo 
(hlirltes they act as two hnabauds of a 
Hinglc atfo aottld If they aere aell 
matched in Ktnmgth and little afraid of 
each other--tbey are both diiguated with 
thin famllv arrangimcnt and look for a 
chniirc to pm apt and enter Into more at 
trartire combinations UsuaHv It la the 
^xjgen that escapes lint ahen adds are 
%lxod with the hvpochlorites the chlo 
rliii Is driven out 

IlH oxvgen Id hypochlorites la lofririF 
Iwund and ^erv active In the air m 
Mn IN rutbir nlugglMh unless the temper 
aturt \M raised to the point a here ordl 
iinr> combuatlon taken place We u« 
msUhcM to reach this temperatnra But 
tlH oxygen of the air can be made active 
nt ordlnarv Umperatnres In another way 
If sunlight and moUiturs are present, the 
energy of the mm team apart the ringgUh 
( xygctt inoleenlea and leavea the oxygen la 
an actice form that will destroy germa. 
bleach colors and sweetso things that have 
foul smelbi This la ahy we put linen 
on the grsM In the aonllgbt and sprinkle 
It with wator The hypochlorites obtain 
tbeir energy not from sunlight but fran 
elpctridty The firmly bound and ahiff- 
gisb chlorina In common aalt Is toSn asrsy 
and set free bv elmtrlUty, and mads to 
pass into s componnd containing oxyig% 
siu-h ns sods or idaked Hme formlnt tbs 
hvporhloritfs 
Chloride of Ume Is a nasfnl houarimA 
deodoriser snd antiseptic h sm n ae It Is 
very powerful And qnlts ohsap It to 
nsed to sprinkle decaying isgd toto s SM 
animal matter It is pot tots pwds to dls- 
Infeet them whldi It 4ois to snelt ss 
tiemt dilutions as not to mnks As imtfT 
unfit to drink snd wbsn It is m1xs4 with 
a weak add sDtotlon soA u 
vlnrgar it gHtemtoo 
awsetsn Ori sir of • 


to 

kmAnslM 

SZm gS 




L iMtokto sf,lltos to 9 
osr to toMkii imik|g 
dMasaski mfinii ^ 
soo tom 

tor as it dsto Nri to Wri ri 
It kss bssg tolril fok AMy 
of rit 

tad for''wkttontog gad 
wood doors sad vrsod stirtm. 

flodtam hypocKlorito wlM 
all stalBS Thais sfS sbmS oris 
are too tost to bs d bs to wrkd hr lh.ddd 
this is resny sa advtoiikitos as » jmkiitto 
rUtopiMM 




nmlBss of hypoehlorfto ito 
ease of Ita dsstmritos powsr sri orisrai 
A cMiras tent loft out In Chs n^, strito 
tors aad sunUght for sobs 
comss lotton fram jtha notla 
oxygen of tbs air to ssoean Bq ton, tf 
Bodtom hypQcblortts to sUowsd to act top 
long on wash, or to too grsat eoncaatfa 
tton it wtu weaken tbs stMagtt of tbs 
fabric bttt If it to used wito 9toastto» 
according to tbs dtrsetSona sa ths hotfhi. 
both as to str en gU i and ttaw. tt'wlU do 
mors cottvsnlenUy what air, miaAtok 
and mototurs do bisadi awsatmn 
sterlUie cotton and linen without deatreg 
Ing the fllier 

Sodium hypochlorito waa aasd la tba 
war to keep wonuda aamHUe, aad It may 
find a use for this porpose as a boons- 
bold aaeptlo It to used la lauadriss, gad 
to now belim introdoord for famUy use 
under many names, bring easily Mnitl- 
ded by the peculiar and not dhs 
amell, whhh ons soon teams to i 
with clesnllaeas and purity It Is dot a 
potoonoos antlsrptlo lika cartMlto qrid, eoiw 
PiisiTe subltouite and fomwMsIifdeii dk- 
leaa It to mixed witk lavgs ametmts of 
strong mbieral adds, When ektofiae to 
set free Ip such amoonta aa to ha daa 
goKMM to breatbs Next to soap Sad 
dashing soda, sodium hypochlorite stiy 
quite pomOAj become the most osmmoaly 
used honariiold cleaiialng rsagsnt 

CanpamtaaValM or Tlab«r Cat 
AmM am aad Dead Ttafa 

P RBlVDiOb exists to certain quartora 
against tbe^hse of Umber cut from 
dead tressh and some purclisss spaciflea 
tlons insist that only Umber qnt from 
Ike tnma wUl bs arreptabto As a mat- 
ter of fact wbon sound dead |nws are 
sawed Into lumber and the weaUmesd 
or chaired outside is cut away, Chsrs la 
on method knowa to tbs kVwest FrodueCs 
Adioratory by which tha tomber ran bs 
dlatlngutohed from that cut from live 
treaa, except that tbs tamber from deed 
trees may be partly 


bsAy to* 


Alt tba toformatloa aveUable at tbs 
laboratory indicates that Umbsr cut fiuas 
insect or lire klltod tncs Is Just ss gmid 
tor any stnwtorsi parposs as that eat 
from live trees of rimUar qualtty, iws* 
vMtog ths wood has not bssa Spbsoqasnt- 
ly Injured by decay or fnrUisr tossec ntr 
tack If a tree steads on A 
too long after It Is IdUkd, Aa 
Is likely to bsemes dneaysd of ) 
fostsd hy wooddwrlaf inssnfa, and to ri 
ths hsartwsbd also wfli be riMMy hi- 
foctsd. Tbs asms thing u tn» of yjm 
out frees live tress ntt phipeS 
eared fqy l|ntU tbs nM bsosnifm lA 
foctod br thnm dEsgtroettvs agsnto deed 
tree ym sb^ stmg nag 

Just ss dprnbis m stomd tom they weed. 

Ik fonslderiag the skblse^ It amy hg 
useful to rs ms s Am Ari t tbs h skr Wwo e 0# 
a UTtag Ups IkMfrptf rienfr ind to ^ 
eepwkod lh|r>«rfA 
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i4m^cans Pre/er to Travel 

Under the American Flag 

A nd when, as on the U S 
b Mad Line to pnncipal Euro- 
pean Ports there is no sacrifice 
in the comforts and luxunes that 
make or mar a voyage, there is 
no reason why preference should 
not be given Amencan-flag ships 

Tht euUne and pmanal tanka on Aa 
U S Malt Unan am of At kind you would 
txptd tody In your Jaoertlt duo or holoL 

For information as to rates and 
sailings inquire U S Mail Line, 

45 Broadway, New York City 

OPERATING 
STEAMSHIPS 
or THE U. 8. 


U S. MAIL 

STEAMSHIP OCSdBAMY 


Motors 



H BRS •jrowc^uMtooay 
em motor at • lowtr priot 
than othin ctafo for 
thoomiid lota or a knodrad 
motors ba i ow lha prieaa that 

hast boaa payli^ oa oo n tr a o ta 
for ftva or tan thcmaand Jvat 1 
compata tbaaa qootatfona with | 
tbs adsartiaad prieaa of other 
nanofoeuifera m this or any 
oilMr pnhikation 
Weo0iw aobiaet to prior aale 
only to 000 }i on motors at the 
follow nf rssM breakinf bar 
fsln prieaa 

lOOIeWsMb $11 TB 

« ns 

Tb s oflsr will turn the mo t o r b oafaisea npalda down and pat an and la fonay pifoaa» 
Motors are Isiast type fon^ooplad 110 volta 1740 rm 00 atimla itiaaa, 

munMmgoomnt whh eitbar blndlnc peat or nord and piuf tarmtaai RaiwpMhpa 
but every motor before laarng focioryia tasted for $0% over oad They eaa be aMMMai 
to any Uf ht or power elrcultr 

Just the tb nf for opantlnf emshinf and irontnf iwacihinaa In the home amaA 
lathee grindars dritt and almllar toola in the shop ehuma eiaam aa p a ra t ^ foad 
in lie etc on the form 

£e«p Msfof Am $ m GseranJm Sartfoa Tay This guaraniaa providaa fm 
asrvke for a year and f anything should go wrong with the motor within II lOeatna— 
you «AfoMfoK^aara 0 dUf«ea/lMl and yaTa BRAND NBW MOTOR mm§p0eld 
Mo othar motor malnr aver had tba narva to maba such an oflhr rtedlada of 
thouaanda of tbaaa motor# are In naa all ovar tba world and avery boyar fo a beeeMr 


fon .ooolad 110 volte 1740 rm 00 mla ah^ Ohaai^ 
ttbar blading peat or nocd and plug terminal Ralwg h 
rngfocioryia tatted for $0% over oad They eea be etMtad 


Ai rdaaa aafiema^ lataprioaa 


You ran so rlsfc m all ear ewleii a 
We wmsst affM to npsM ihs srtoM 
Isl-yoM Ur to oao wMbtog mmA so 1 


■s mM ao tba un say hsUi haUs If yea an aal folM aMl 
■ MOtoi l u t w SSI rr e aw i l y sstMiani adawyamthaa 


NORTHWESTERN ELECTRIC COMPANY 

did Soi Hayaa ATe^ Cbiiaf 


Tk0 hini Cispa/Wr mmd dollar la for B—k a/ Arrrfoir PaMidrd 


The Sdentinc American Cydopedit of rbrnmlu 

Pwtlir ImmwI on tho Twosfy Birnh Edition at 
Tbo SsieBtille Miotiean Cjrelopodin of RoMpta Noloo and Quaitea 
Edited by ALBERT A HOPKINS 

T his valuable woric la a earafol eompilatioii of about 16000 
seleeted reeaipta and prooesaea many of which have hsntO' 
fore bean seerat Nearly every blanch of the useful srts and 
industriee la repreaented Never before haa such a latta ecUeo* 
tion of vaUtaUe foimulaa uaefbl to everyooa been cAerad to 
the wblie 

Thia vdume may be rMarded aa the product of the stodlaa 
and practical expenenee of the aUeat chemuta and woriMis In 
all parti of the world The information given ia of the hljitost 
value condeneed in cooeiae form, eonvament for ready uae. Al* 
moat any inquiry that can be uiought of relatlim to fomolss 
uaed m the venous manufseturinE induatnas will be fooad SE> 
awered m this volume 

The formulae are cla ea i iled and arranged mto dumtsis M»> 
taimng rdated aubjecte while a complete Index maoe by UO' 
faaeioiiEl Uhtsriana rendera it easy to And any fonnuls desnsE 
Thoae engaged in any brandi of induatry wSl nndoobtadly 
And m this vohime much that is Of pcscbcal use la ueir rmgt> 
tive oallmgs. 

Hundreds of the meet excoOent cuggastioas for those aim 
are eaeking for aalaUe artides whkh they eaa manufsctaiis 
themaatvia proAtably on a amall scala am alao induded. 

It is beyond queethm the snoot oo w i i s t s Sad saHiesltsttvs 
book of lecelpto pubUshod, sad is s MvsIstMii la Its Um B 
■hooM Aad s pisee m every IsbomtPiT* IsstVT sad hosM. 


To Bemlo or Mow 


iMllaNmr 
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The Hudson River Pontoon Bridge 

T HK pruiMwnl tti build iiii tiuirgenty lamtoon 
bridge uirtMs tlu* IludHoii Kt\or, as UlttstrutPd 
tHstwlitn In UiIh Inhuo is nnUrtly foaslble As 
It mvuiiH of (TitHMlitg HtroltH nml rivers tbo imihIuuu 
bridge unM not only one of thu viry onrlUait and moat 
widely t)|>OH of bridge, but for ]inrtl(*iilar pur 
and tn mtst sftorlHl (*otidltloiiH, It 1 |uh hold Its 
tiun for ttrer JtNN) ant and in tialay hi wldoly uxttMidod 
iiMC b\«r:i BoboollMiv Is fauilllnr with the feat of 
\orxeN who hiillt a (kniblv biidgi* atroiu* Uie HelU^n 
pout, one Kimn ladng earrlod on 000 and the other 
on *114 TesMelH, nmlionHl up and down Ktn*ani He will 
r< member, iiImi, how Darlutt, In his war ugnluat the 
HeythtniiH, uhihI the some derlci to get neroMs tho 
ll(Mt»oniH and the l)imul»e na did the i‘etehmtef1 'len 
rUoiiMind win II they croHaeil the llgrls In their 
treat from Herslu bttr nillltiiry operatlona, iMuitoon 
brldgen hate In Id their own down to the ]irt*MMit time, 
and the pontiHUi seitlon fortiis ttnlny n most imiiurtiint 
brimefa c»f the englnet'Hng fortv that H(*ei)m]HinIes 
nery modem army 

the which thlH t%iK* of brldgt hiis nnHleret! 

In mUltary ojm ratimis is miiUhetl by its nst fulness In 
linking t<H(ellier the highway s\Ntiujs of the world 
bomer visitor* to (^-imslautlnoiih will rememlier tho 
fanionN bridge of iHiat* In twe<Mi tliat olt} nml stam 
l>oul, and every tourist wlm ha* made the trip up or 
down Uie Ithliic has imssod through the floating awing 
hrldgea In Ihe eenhr of the gnait iMaitooii Htriiclures 
which Mpan that river at Much pla<*eM us (Vdogiie nml 
Oiibleiia Hlmv the amilHllcc* several mllltar) imiii 
tiMiD brldgea have Iteen thrown aerom the Uhlne In 
ortler to facilitate tlie UHnemejits of tin various Armies 
of Ociiipatlon lietwooii tlie right and left bank* of 
the rUer 

Tln^re are two queatlon* to be* nntiwered In <*«Hi*UUr 
lug thin Htortllng proiamltlon to brldK« the Hudsou at 
a point where it la over a mile lu width and Uieac ari» 
Aral, la there any emergenoy oall for amh a bridge? 
and MNwndly, la it prni*tleable? Aimwer to the flrat 
i|UeiHloii ia to be found in the pn^aeut Intolerably 
iniwtletl cundltKma of aubimoliile triUnc at the ferrle* 
wbftdi nfford the only means of vi hleulnr commimleu 
tbai at row the Hudwai At any time of the day there 
Ih an IrrltuttiiK wait to get aeroHN, and at certain houra 
there U a wait whit h means a very eunsltlerable loss of 
time out of a buMtuesa day It is on Katurdays, Hon 
days and ImlldayH, bowever. that the congestion reoi^u^s 
pUMiurtloiiH whith are nubelievable excojpt by thooc 
who have had the misfortune to bo caught In It Fre- 
quently the line of waiting cars will lie hacked up for 
several miles along the roads loading to tho ferries 
amt on a rnyat holiday, after wralflng many bmirs on 
the western side of the river, New York and Is)ng 
IslHUft owners. In despair, netually abandoned thefr 
eHr* for the time bidng 

As tn the feflHlhJlIty of tlie bridge there can la* no 
question whatiwer Tho FerrU woodeu Alps, obtained 
from the Hhliqilug Board, are vesselN of tfver SUOO 
tons , and when they are moored to heavy anchorages 
up Slid down the stream, and the mooring cables drawn 
taut they will afford a foundation for the tmoaea, so 
se<tire, tmtb vertically and laterally, that the bridge 
will have n Htnbillty which will compare favorably wrkh 
a pennnn<»ut stnu hire A ship of over 3000 (otts will 
be prartlcally nuafToctod by such small waves as dis- 
turb the surface of the Hmlaon River The steelwork 
fur the towers and trusses cun be built within 90 days 
and since the boats am Immediately sralUible, It la 
estimated by Mr Llndentbal that. If there are no legal 
detsya, the bridge can be opened to tho public by the 


end of May, 10s22. It should be hoted that were It not 
fur the fact that the boats ore Immediately avoUahle 
at n nomiual cost, it would not lai possible to enhwtata 
the Jdva of building a bridge of this magnitude, for the 
proptHMNl stmetnre will be by far the largest of its 
kind cTcr conatructeU Bnt with tlm boats avallaMe 
and because of the standard shapes of which the towers 
and the trusses will be bnllt, both the time and cost 
of the erection of the bridge will be redneed to a 
minimum 

Inventiiif a Crime 

C IVILIZATION In the laYflimlng was a simple 
thiug There was no ulabomte machinery of 
government, of Industry, of dally life And 
witli every thiug elae, right sud wrong were of the 
Mimpleat A member of this primitive so«*lety could 
take IiIh neighbor m life by funic he could take his 
nclghlMirs property by fons bey<»nd that there 
was little that he could do to wniug him There were 
acuordlngly few laws, aud theae simple ones, applying 
merely to what we recognise as natural crimes It 
wu* not oven nei'esaary to define Uie crime, the law 
uas ui<*rety for the purpose of deflnlng the penalty 
'1 hun Hhalt mjt kill , ihou shalt not steal , thou ahnlt not 
thy neighlMir*H wife — ^tluit wonld cover the ground 
thou shflit nut bear false witness was a later dcvelop- 
nicnt And It was always easy to determine whether a 
liartlcular ofToiuio had Iuhmi c<Miimltted 
With the growing complexity of clviltxattim it lie- 
came posMlItle to wrong a man In more ways, and In 
more devious ways It )iec*ame jioaslble, without acta 
ally using f<»rce or doing auvthing recognisable as an 
outright nHtnral iTime, to iNsnt out of a tninMariton 
In iMxmi^sHlon of another s pnnwrty and witliout having 
givui any fair return therefor A* trade niul com 
mer4*e and goveniiiient cU\el(qic«t iti complexity brlltory 
aiHl consiilracy came into existence and opened the 
way to an Immense \iiritty of 4iiM*riitlouK whereby oiu 
might defruinl a man of what was rightfully hts At a 
iH>mimriiflVHl> t»arly stage In the world’s history It 
IsH-ame fcmtilble to pror««eil agnliist a man s property or 
l>erw»ii 111 stub a way that pr^sif of the wrong done 
should lie more and moro difllf olt to present, while even 
dcflnlthiii of the crime eommitteil might turn out to 
lie c«m*ld4Yab1e of ti puxxle 

The net rcmift of nil tills 1* u sort of race Iwtween 
Ihu oITtuder and the law We have ctiiitliiually tho 
invention of new ways of getting the liest of the other 
fillow — we might say, with our heading, tho Invention 
of new crlimw hut tlwt they an* not crimes until the 
law ninking power ha* had Its liinhigs and uiado them 
HO Consiilni('> lu restraint of trade, extortion of a 
rental out of nil proportbm to the value of the premises-- 
these are among the lew disreputahle examples Hhant 
practh^ though they lie, they are defended eloquently 
tt> iiiiiny more or less sincere geiitlmen, Imt lu the 
pulillc Interest they are define<l as crimes and the 
lieiialty fixed It then Is tlie m«tve of tbs shoriatter 
again, aud he develops a new prtK’edure for getting 
his fiugera Into hU neighbor a pocketbook So the 
fi,ame goes <hi, endlessly 

As n rule It seems that the crook and tho sbarpster 
arc a little ahead of the law This la entirely natural 
The law must nocrasartly follow the transgressor 
rather than lead him The law makers cannot meet to- 
gi^thcr and allow their ioiagiJiaMons to mn wthl in 
picturing all the devices that mlglit be cooceiveri by a 
derer crook for the purpoye of ndleving the Indl 
ridoal ur the comoiunlty of sniterllnoua cash , they cau 
St moat tinly provide for the known and ostobllsbcd 
way* of doing wrong. The field must necessarily tie 
left open for the Ingenloae trauagreesor to devise ways 
of a<hievlDg his emls that have not as yet been spectftc^ 
ally prohibited The way must necesaarily be left free 
fur him to tench ns these artifices by putting them Into 
executloit— only after we have had su^ tuition can wo 
ex|)oct onr law<makers to move the barrier so thfit It 
■ball include the latest procedure oflioog tho things for- 
bidden. 

A case In point is fursliiied by the Chicago bsssha l l 
sconiiat We have no doubt that on numetous occa- 
sions disgruntled boll players have ftUsd to exert 
their efforts to wtn, or hate artnally done what they 
could to betray their dalk But con c erto d throwtag of 
ball gomes for money, if wo are to credit the tsetlmoay 
offered in this cose^ has been imt oh s boslaess basis 


Antnd-tS IWL' 

« ^ ’ 

ilHwer bofon attoloM A ttsw cfiase hoebesti t hvsn tw d ; 
and the IsglglaimMe ot tmmeaons otdtea Iutb iw»qd d tB 
by defining the offonse and the pmitshhMnt But ^ 
appears that. If the lavsntofr of a mfime conhot gst a 
{latent to reward hts Ingenuity, he at least has the 
coDsolaUoa that his practice of this crime wlU |o 
unpuntahed, wbm s subsequent imitator lays hlmorif 
open to tho law that has been enacted as a remit bf 
bis predecessor's activity 

Hm Worid'd Iferduuil Ifartaw 

I N the midst of the uncertainty whlcq bectouds (h* 
Immtdlsto future of shliiplog, thera Is a eetiiUn 
measure of satisfaction in having the ttuuit figures 
before one, ahtiwing Juat how modi shlppliig there Is fat 
the world balay, and what is Ita dlatrlbutloa These 
facts are to be found In the new edition of ftlogft 
kepMer, In which the nsual details are given of the 
Hcsgolng veMM la of all the maritime nations, tnelndlng 
abipa from 100 tons up to the 00,000-ton tmnsatltiitle 
liner* 

The ufirld’s total of shipping today to mads up of 
88,290 vessels of 01,974,033 gross tima Before pro- 
(weding to comdder the larger totals, it riiottld be noted 
that tlm gradual reduction In anlUng tonnage conttames, 
altbongfa the Increase In this type of vessel whleh ha* 
ocenrmi In tbto country has tended to alow down some- 
what the general deoresse It to a curiotia foot, -which 
^i\\ lie nows to many of ua, that over 40 per cent of 
the sailing ships of the world are owned In this eotm 
try The decline to afauwn In the following flgnrM 
In 1002 about 22 |icr cent of the world's tonnage con 
ntotml of sailing idiipa. In 1914 the percentage hod de- 
creasetl to 8 iH*r cent and In 1921 to fi per oenL The 
luLrcaHC In wooden vi^hkcIh from 1 per cent of the total 
Hteam tonnage In 1914 to itoarly 4 per cent In 1921 to 
til lie attrfliutud, of oonnie, mainly to onr own eon 
structlon of wooden steam vessel* to meet the enle^ 
gcucleN of the war 

In spite of the large amount of Herman tonnage 
whicti nils olbK'Uted to British owners and the huge 
pnigram of new conatructlon which has been under 
way since tbe armistice, the total tonnage of tho 
1 nUed Kingdom In 1021 to only 411,000 tons more than 
ft was 111 1014 Here to an IropresKlve evidence of tlie 
terrific inroad* made on Brltlsli nhlpplng by the wear 
mill tear of the war and bv ciermun aubnariue attacks. 
On the ottoY hand, the sengolng tonnage of tbto coun- 
try has seen during the saono period an Increase of 
about 10,400,000 tons, an advance of not far from 000 
IH*r cent on the total for 191 A This, of course, gives 
us a strong position in the second place among the 
great maritime iiotlona. 

Conversely, although Germany In 1914 stood next to 
the United Ktniplom with a total of over 5 mlllton tuus 
of seagoing shipping, her merchant marine today In 
dodo* only 654,000 ton* of shipping 
In the matter of relntlTe standing, as shown by a 
comparison of 1914 and 1021, the perceatags of the 
world's seagoing stoam tonnage owned by the United 
Kingdom has fotlen from 44^ xwr cent to about 85% 
per cent The United States' percentage has risen from 
4A per cent to 22 7 per cent Japan now stands to the 
third position, with France a close fourth Nmrway, 
formeriy In the third place, has now, largely by reason 
of the depredations of the submarltie fallen bode to 
the sixth posltloo 

A strongly acceutuatefl develaiimeDt to shipping to 
seen to the grtiwth both in aumbers and tonnage, and 
lu Indlvldnal rise, of steamers for Bm carriage of oO 
In bulk In 3914 the total number of steamers engaged 
lu tbto service was 885, whose total toupoge was 
1.479, Ooa Today, aoetfding to /JotMTs toere 

are 881 oil careers driven by oteesa or motor, with a 
total of 4,419,009 tono. 'Hiat to on Incrsoss of SOO per 
cent In seven years of thene vessels 65 am from 8000 
to 10,009 tooA and 87 ato over 10,000 toem in msas- 
uremeut 

Another nouhto development has beea ike use of 
oU Hot propntolon cither under thf boHers or to heavy 
oil engtoes, OIMnnitog ateamers have faMsmsd fnom 
MA of tooa to 1914, to 3688, of 

tooa Uaqoeatlonibly^ tt tbe suppitog MMito fSilrtr 
ooBstont, oil to MClMd to dtoplMss oool to t|ia map* 
chant aurinsi cOteSlA tor gpectoA dkipA or to UMS of 
aervtos whore .the ronUiig uud eORkto toafilttoai on 
favorable to ootl 
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•Naral n4 Mtoduuit Mftrine 

A tIN D iwi Bm tt ~ A *n w wHng to 

JkxWf OtdttAMi Uw iMTocrnw Ju Uw sitt of Uwibs cou 
tteiwi at a rapid rate. lUuMtraUous are of the 
jMrtr 200CKKnind haoxb, of the kind wbltdi umk the 
^Xhrtfr^aiMl'' In the teete dwtcribed In tbm colmoiiE 
Jaet we^ jukl •of • eouO-pouud Unub The 2000- 
poimd' knuh 1# a Uttle over 13^ feet louf, aboat 10 
tacfaea la diameter, and earrica 1000 poanda of explo- 
alve The dUOO-pound bomli. feet Inna and 

aboat 2S Incbea In diameter cnrHeH one ton of ex 
pl<jrtTe 

Otrmaa SUpo Win Be Up-To-Oata^-43ermaa aur- 
lendered tonnajie will uut l>e a Inrat to the ablp owuem, 
alnce the Oorenuneut will alve them ulnnst \2 mllllou 
marka £t»r the rebultdtnff of UuHr Aeeta, ami the new 
ahipa wUl be biitlt In Uerman yarda Acc(»nUua to the 
fihipplay World, the Treaty haa oTpratocked the har- 
tMra of the AlUea with ablpplnfc, much of whkb la old 
in deaidn Oonaeqnently, a few yearn from now, when 
the (lermana have made anod profcre«a In reconatnic- 
tlon and imaaaw abipa of the moat modem type, the 
anriendand Toaaelji wlU be ohncilendent , and the diaad 
rautaga tmder which It waa expertod that (lenuan pro 
war ablppUm would Ubtnr will iwrhape he tHinvertetl 
Into actoal adrantaace 

ffiiginacn lairailltaU Panama Caaa K — * A new 
board haaheen appointed to ln\eNtlij:ate the ot>eratlon 
of the I'anama Canal and didermlue how to make the 
Canal Xona more eOkteut and leua cxpenalve aa a 
(lovehimont oonoern It la In line with modem 
thoiuebt that the H«*retary of War tdioiild have rh^ok 
nlwd that the enffiucorltif proft^oii 1 h partknlnrly 
nell qnallllod for tbia work. He baa aiipoliitetl to the 
Oummlidoii three eugiueera, nnd a repn*H4>nintive fnitn 
the Hilled public utility Held It hUhhIm tn n^aaoii that 
UuNW men will make a nuire nudentaiuUuK HUrvey than 
wiiidd be powdbift tii the c»w* of tlie imlltklaii to whom 
MM* a l«»dc la freqnentJy HMulKned 

Sixteen-Inch Coaat-Defenae Oon^ln the ahop tests 

iff the new JO-lnch barlwtte i-arrliigc for wiaHt defenae, 
recently completed at the Watortonn Amcual, the car 
rluge fiinotloued very satlHfattorlly 'I he load h^- 
unlnMl im the slow motion handwheel to tmverae the 
jdwc WHS IT poiinils ll took 27 minutes, using mn» 
|N»uer ti> ^evato the ffun from 0 ilefcrt*cs to («) doRroe*. 
The electric tmtettdng and elevating wiulpment had 
not IIS yet been assembled One of the most dinknilt 
protitems in desUnilna the carriage was the control of 
tlie gun which, with its recoil Imnd. weighs nlsmt -Jdd 
lirtw The gun will have an nil-round lire and will 
throw a 2d4C^tiottnd armor plendng pnijec-tlle to an ex 
treme nngH of 115,000 yiirds. It enn penetrate 14 
im-hiH ttf amair or more at all mngeH up to its max 
Iniimi 

Shipping Board Financea. — According to tha now 
(Mutlrmun of the IJnltisl statea Hblpplng Hoard, then 
ar%' unUtanding rlalma against tho Hoard i»f about 
?HJ0, 000,000, and there is a working dellcit euih month 
of about #2im00a This ineaua that until condk 
thais Imittove and unless they Inipnive, the country 
must imy out an annual suMdy «f nearly JflO mllllona 
of aoHara to keep thlnga going As matUTa stand the 
nation Is callod upon to make u choice IsHwowi thr«» 
wndkkma allhor the thlpa must be aoW for what 
they will bring In the open market, or wo must mako 
amh revbdcw of oar ohlpplng lawa and such roorganl 
xatlon of the flhlpplng Board as wUi make them more 
efndeui, or we must bo ounteot to adhsldlae our mer 
chant marine to an extrat which will maintain It as 
II going eoDcen in the face of the rtorcc competition 
that exlsta among the world** aea-golng carrier*. 


New DMk ibe tha Part af Laodon^Thaia waa ra- 

tvntly opened on the Thamea, niUea briuw Loodou, 
In the geoml neighborhood of the Boyal Albert Dock, 
a new dock wbldi will accommodate vessela of op to 
toan The entnmeo Uk* 1* 800 feet by lOO feet, 
with 41 feat * locbea over the alll at ordinary tWea. 
The water gran of the endoeed harin in which the 
hwk opena la 64 acraa, and the depth S8 
are HMMO feat of quay wall, capable of berthing 14 
sceamera of the larg^ «lse The length of the dock U 
4178 feat Md the width varies from BOO ^to 710 feet 
*1 wo Unaa of BUlway aw laid along the quay , next to 
these aw 8800 toeC of two^toek abeda, and at the rear 
of the iMUi aw three llnea o* wHway^-nn arrang^ 
Ui^t whkb ahonld grea^ faHHtate the complex hurt 
ness or tntarohaadb hrtween ahlp, oar and teiA pe 
piers and abeda are aerred hy 24 *Bctric le^o^ 
ersnea, andf each Aed la further equipped ^th 
electric ertiMi of One ttn capacity each, U e Bnai 
tench ttiaw hr latmedlateiy adlola}^ 
dry^Mim teettanp, MO feet wWe and 88 feet deep 
<m tbehleofca 


Bdaiea 

date and Ttn Clnunub-*A patent waa granted In 
Fiiuciand In 1801 for a ryllndrlcal glasM riiiini and 
these were tested at the Kxblbltlcni of 1801 In cumpe- 
tUkm with French tin churns, and the old Rnglleh 
uwKleu chiiruH The small wishIou fanilh ilinrii 
worked so well that It was nwanksl n prlxt iiic«Ih 1 
oT4>r Its more arlstoeratU glass relations 

A Large Gift to Sdeece^Baron Edmopd de Rotha- 
tblld, memlkcr of the l>rciR-h Institute hns uiiiiouiicctl 
to the Ai*adeiolc de* Sckiu'cs his Intenthm tn d(‘voti 
I be sum of lo,(M)0,ouo franc* to the Ounulotton of h 
laboratory of sHeiitlhi rem^tireh Tbt aiiiioiiiiL'cmeiit 
Is accoiuiianlMl by the rfspiest that the Actidt mle will 
nominate two of Its mcmlierK to the admlntstniihe 
council of the proposed lURtltute, whkb wilt In chiefly 
devoted to the devehipmeitt of pliysh-nl and ihculc-nl 
orienco and It* appllcatkm to lutliistrt and agrlcitltnr« 

The U fl. Phannacepaeia for China. — The U S 
pbarmactoiMela is U'liig tranHlateil Into the ClitiK»s< 
language under tlm dlrectloii of the l^llA<kd|th1n Col 
h*ge of 1'lmrmaty and twlcnce ]lo^l^e the war ilir 
many tried to have the ilermaii phanuaco|Neia Irniis 
lated Into Chlm*se with the object, of I'oiirse that Her 
man muiiufhctnrers might exiwrt to Chinn drugs of 
(lormitn standards Great llrltain baa mude Hltnllnr ni 
tempts Hfiire the war, hut our own stRiidarilM are to Ih^ 
ailopted 

Machine for Ralaed Embroideryw— The United States 
CotiHtil at l4yoi]s reiMirts the invention of a maihlne 
at that place for tho making of mlMHl Hinhroldi ry In 
gold nnd silver It is stated that the atikh Is ii otipy 
of an am tent form of embroidery nnd glrea nu lui 
firoKsiou of handwork, and Is also the first niiichliii 
that has Ishhi Kui^tvsa^l In using the inetallle tlmmd 
\arioitM mn<hlm>N Imve Is'tn iiuiiIo^ihI in the milking of 
mim'd iiidiroklery In other thnmds It Is sliiti‘<1 thnt 
tho lufuliine Ik Mie result of m\**n yinrs of study ami 
thnt the results are very satlsfiu tor\ 

Three ThouMnd Dollar* An Inch for a Shower — 
All oftldiil of a \\ Isfotislii orgiiiilxutlon telegraphRl r<» 
a Canudlnn rain maker offering 450(K) an Imh for n 
pnHlpItatlou This organixafloti rt'jiresents WNl Win 
(.•niiriu farmers 'ITilw same Cntiadlnn rain maker <hi 
onn octasloii made tSfNIO for 4 24 Indies fall It Is 
said that hls rain nuiklng njiiliunt nt eonslsts of a tank 
ill feet high In which n ihemlcal mlxturi' Is pretmrwl 
whliii ho says ogrna up the doiiils • Of course little 
stmk In mieh plans or devle<»s Is taken by th* stlentlflt 
ineteorologtsts 

Th# High Swlo# Fare* Vex Tonriat*. — The Swiss 
mtIwaVH are HMmt ndmlmble and the t'lmdltlous are 
Ideal for the tourists hut iijifortuuntely for tliim fares 
have lK?eu raised to aiuh a ptdiit that very few of the 
tourists travel first das# and miiiiy of them do not 
tPttvel ut all on the railroads, eliM-tlng to go by auto 
mol>lle over the mAgnlfteent roads with which SwIUer 
land U tmverseil Where parties tra\el kigethor tht 
automddle effocts a real wmomy nml It is oven 
cheaper for peimm* traveling l>ctww»ii Italy ami Hwlts 
eriaml to «tinni one €if the passes hy antomotille tlian 
to use either the Gotthanl or Simplon tuiinds. 

Tear Ga* for Riot*.— A test has recently been made 
In PhlladelpUla of tear gas hh a uieans of quellliix ami 
dispelling a mob The test was entirely saovewifnl and 
six jsillceroen from Philadelphia were able to rout 
J«U of their stalwart conijuiiiluns 'Jhe movie* have 
already demoustmtwl how bimks ami safe deposit 
vaults can be protected by gases plaissl In tubes Is*- 
hind the vault doom. An exeelleiit point aiwut the 
ga* le that U leaves a reddish brown stain np*m the 
clothing which would aid in liientlfy lug tbow* taking 
l»art In riot* or iTimc Those who Inhale the fumes 
hecotue helirfess for u rime but tin' effects eoon wear 
off The underworld ha* already put In nu order for 
inaeke to foil the police fear gas 

Mloleadlnff Acddeia Btariatk*. — 0»a of the moat 
prominent New York pepers, always noted for It* ac- 
curacy, recently stated that there were ll,000,00i> 
peraoiu kUlod and maimed by nciideiits for a year 
Thla would certainly he a very serlon* sltuarion M true, 
but a* a matter of fact, in the enUre reglatratloti area 
la Coarinantal United Htate* there were only 1^)00,480 
deaths from all cauaeg, and in the ume registration 
area in 1910 there were 61,2fia deaths from tcctdeuUl 
deatha. Dr Cruio, au export staristlclan, give* th* 
flgnrea of acrideatal deaths In Conttnental United 
BtatM In 1919 ap 711,546, using the nmal method of 
eomputlnfr population The statement first quoted li on 
a par with many other stataneuta relaring to oafrty 
The Nirional SafMy Oosmcll and the Kafety Institute of 
AmMrtca ate in a poMthm to give authoritative figorea 
when ufteeaMUT 


Aeronaatioi 

A New Uae for Airplaneib — It Is reported that air- 
plnnes iim doing usoful nnd iiHSft ummual wurlr In 
Frunee In dealing wiili ihe jdagu** <»r graashopper* on 
the Cmu Pluienu (isirlliwesi of AIureelMes) width Is 
far more s* rluUH ihun ll was IhmI year, crop* of all 
kinds heliig dwlruywl o\er wniin UI0,(MW acre*. Pilots 
rvisirt brewing groutids and sttalter |sjtts»iied bran, 

A Worth-While Flight, — For some reason a really 
tine flight has alhwetl to go hy with little or no 
mention In the dully press It apiK^urs that an Ansaltio 
plane of lliilliin tnuiiufiietun' rerenfly fleu fniiu Mlno- 
ola Iauir Jsluiifl, to (liUngo, In 7*/j hours, flying time 
II aas idtoteil hy 1 IomI Hertaud nml eurrlwl tlirvo iHUe 
MiifHtrs and MK) |M>uiids of expri'ss mutter fur the 
Xitierhiin Hallway Hvpriiw Coiihuhp 

French Pnie for Helicopter*. — Tho French Aero 
Club hiiH de<ldix1 to offer a prixe of J5,U00 friiiws for 
tla first IwUrtipUr that slmll iiro\e Its imwer to rise 
dirtHt fnan the ground In a tbeon*tlcal tyltuder to a 
blight of 25 meters and riturn dlr<K.a to tin* h|s »1 from 
wlileli It Ktarteil The rules of iIh* tcHts are to tw drawn 
up by the A\latlon ( oifiiidsKioii of the Aim Club 

River* as Airway*.^-*Just so long as we lack suit^ 
able airway* ami alnlraiiies, It niqiears that tlM* safest 
prai-tbn Is to follow our lending water* iiys smb as 
il\ers, eaniilK, lakes, f•ollsl Uni's, mid ho on, using oeu- 
planes for the piinstst In this iimiiiier a pilot eun al- 
wayM tiinke a reliitl\Lh safe landing, as eoniiaired with 
tite alrifluiie pilot flying omt rough eoiiiitry de\4ild of 
luiidlng tlebls A iiunitH r of rivers and otlar ^\Hter• 
ua\H hatf ts'eii Hur\(te<l with this ohj4>4*t In mind 

Infonaatlon for Aviators. — On November 1st last 
the Hydriignipbb 01fi<‘< iH'giin the publimtloii of Xofbv* 
to itirtlorit uidrh will Is* Issueil inoiilhly If suffideiit 
liitiR'Ht Is sluiun and sutlUieiit Infoniiutlou Is a\attuble 
Itifornuilloii from inlaturM and Intereshvl Is ex 

|M*vt^‘<l to return for tbU servli*e ITie publication ciui 
tains Min ll Itiias as data on luiidlng fields, uiutlier 
re|K>rlH, k|hs Ifluitloiis for landing fit Ids ainl mi on Pit- 
sons di'slrfiig j\otUt to Ii/o/om should address Hydro 
kraiihb ffilliv. Navy iH'iMirtment, Haslilnglon, I> C 

How Safe i* Commercial Flying? —The manufac- 
lunrs Airtraft Assoiistloii havi reiviitly iiimidetely an 
iivintloii siirviy of tlu? I nlletl Stales, wlibli hIihIm tii 
ti'ri'stlng light on Hh* safely of eomiiMHrtial uvlatton It 
Is said llwt In tlie luist six iriontlis the l.Jfifi wnmureinl 
planes In oi)eratlon In this country hail flown uiqiroxl- 
iniilily H,23(MMiO mill's In those three and a inmrter 
mllUou mllw of travel, only 15 is'rMms were killed 
iiiHl 43 Injured, In a total of 27 serious unblents Mtwt 
of tbew' niildt iits otH'urre*! among that clns* of clvUlnn 
ti viators known as gy|isy fliers. 

The Oehmkhen Hrliroptcr, so we learn from our 
P uro|snin «>idemis>rarles, has inude a nuials r of aui*- 
eessful filghlK. J his nuicldiM*, It will be recallcti from 
the dencrliitkm and photograplw reoeully iiiqwarlng in 
ilii*se coluiiiiis, l•^lnslslH of u gas laig and a snspeisled 
framework whb It carries two huge horizontal airscrew*. 

I he gas liag, we mm iimh r^^taml la employwl only dur 
liig the present t<*KtH nnd tvcniually will Is* ethiilnuted 
wIh'U pllids sufflHenlly familiar with hrilwipier 

night In the mweiity slxlli lllght this helicopter flew 
75 yanl* iigQlnst the wind 

McCook Field** Big Rnglnc^The Kuglneeriiig Di- 
vision at McCook Meld has completed tin* preliminary 
design of u 1 ,flO(klM»r*eisiwer 18-<Tlliuler engine, m w® 
Icnrn from Attation The design has boon develoiied on 
tlio hflsls of 1,000 horsepower at 1400 r p m direct drive, 
this spewl InsurliiR great rellahlllty and fs'lng favora- 
ble to high proiJeller eflkleney In conned Ion wttb n large 
taiwer mitiiut The cylinders are dt*signod to accranmo- 
Unte foar siuirk plugs |ier cyllmler, whkh has wHiie ad 
vantage frani tl»e pidnt of view <if ysiwer output uwl 
economy i'urtliernior*', 11 Is plunnetl to use four Inde- 
twndvnt magneto*, thus secarlng the utmost reliability 
throtufh the iim* of four Independent Ignition nystema 
Flight of Man-Driven Plane — At last nomethlnff 
definite hu* been done with avtettes thoao funtartic 
eoiiibinntton* of hicyde. wings, and even air screw*, 
whiclj are imi>ptswd to fly but generally don't We 
learn from newsimiier report* Hint Gabriel Poululn. the 
hrench riiamplon oriist. succeeded on July OUi last 
in the Hols de Boulogne in winning the Peugeid prlie of 
l<»,000 francs for a flight of iiH>re than ten maters dis- 
tance atKl one meter Idgh in a man-driven airplane 
Four times be flew over the required dlatnnre, hi* long- 
cat flight bring over 12 metm. Hit machine la a 
Mcycle equipped with planes the angle of which cun be 
varied The preeeafc eucceei of this avlette Is said to 
have been due to changlDg the angle of Incidence la the 
rear wing 
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Railroading Uud^ Roof 

Where the Severity of the Weather Prccticdly Iftaket l^canqptkrfMt^ ao Indopf Oione 

By Charlca Frederick Carter 
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O I'BIUTION of the 
Hiiuthern Pactftc ItnII 
nmil oT«r Uio Hitrrafl un 
t hi OffiloD Route l>ptH et^ii 
VliArkN. Nev , 537 wiles 

w<Kt of Ogileii, HUd Koih*- 
rtlli*, i*ul , ]Rt) lullGM farther 
wvHt, presentH (ItflleultleK, 
to •ivercome which, cxpe- 
clhntH In conatructloD 
mnlutuiiouee, equipment anil 
op«*ration bare been evol\e<l 
that together constitute a 
lilt of railroading apeetatu* 
lar enough to irapress even 
the unHophlaticatod Rrleflr 
Humma rlsetl* theoe dllHcul- 
tles luelude the oiM>ratlon of 
a aingle track railroad bav 
lug grades rHiiglng from 
7f>2 to 12514 feta to the 
mile and carrea up to 10 de- 
greea radiua, ou n htch train 
morementa average one In 
each 21 mlniiteA of the 24 hours exclusive of the move* 
meats of helper engines, and In n region a here the an- 
nual mowfall sometimes amounts to more than 03 ff»et 
and averagi^s tao-thirds of that amount In order 
to cope with tills extraordinary precipitation the com- 
pany la dillgiil to ninlntnlu 30 mills of snowsheds In 
a dUtani'p of 41 miles, 20 miles of the 
sheds lieing etweciitriited In SO miles of 
line While siioHaheds are not rare on 
mountain mods nothing approaching wi 
great a mileage of railroad under roof 
la to lie fonnd an) when* etae in the world 
The snow Is concentrated in a iicrlud of 
three months. It la very wet and heavy 
•ud as there Is little wind It lies where 
It falto. Very little goes off during the 
winter It keeps aettllug until the nv 
erage depth on the level Is IS feet, though 
a depth of 26 feet has been meaanred 
many times. This mokes the snow very 
heovy with streaks of Ice in It Hlldes 
arc frequent and disastrous. 

These conditions call for two tyiies of 
sheds one to keep the snow olf the track 
and the other both to keep the snowfall 
off the tracks and also to convey slides 
MSfely over Both must lie very heavily 
constructed, for they are designed to sus- 
tain a load of SOO pouniU to the siiuare 
foot These sheds contain 100,000,000 feet 
of timber, which lasts an average of 20 
to 90 years so that renewals are constant 
1y going on at the rate of about a mile a 
year 

Ro great a mass of dry timber cKinstltutes an onnsunl 
Are basard Iuslanc«s ure recorded of Area being 
started by the explosion of a carboy of acid, carelessty 
loaded In a way car contrary to the rulco, and by a 
silver from a red hot brake shoe Members of the 
I W W and other vagrants have also started Ores, 
but tho principal danger 
is from bmkh fires started 
by careless antomoblle 
tourists. 

To guard against this dan- 
ger a unique fire deimrtment 
haa been developed A few 
miles back from the line 
west of the summit stands 
Red Uoautaln, an isolated 
peak, 7860 feet high On the 
top of tills peak an oboerva- 
tory has been established In 
which two men ore constant- 
ly on duty As the summit 
Is more than 800 feet higher 
than the highest imrt of the 
line the olwervers can aoe 
all of tho 20 miles except 
two short sections hidden by 
Mpum. An engineer s transit 
to whkh Is attached a point 
er traveling over a chart Is 
mounted In the oboerratory 


Ry training the transit on a stispldmis smoke the 
pointer indicates ou the chart the exact location The 
observers do not wait to see whether a fire la In the 
slieds or in the brush, hot telephone Immediately to 
the fire statlans. In addition carefully trained men 
pntml liiHlile the sheds day and ul|(ht, retorting from 


boxes stationed something less than a mile apart 
Four fire tralno, oonalsting of a locomotive with a 
fire pnmp mbunted ou the boiler, two water can eodi 
with 12,600 gallons of water and a crew of four msn, 
are sutloned la a distance of 41 miles. In testa they 
have moved within slnutM after receiving on 


fidfr #6- 

hi vfiodM 

hr two fiit* troifig wimiii M 

minatiw. To pts o aat Itm 
gettlag b^rtmd ooiiftot- oaA 
dsatrorlag taw sotlM shed 
syitam tetesoople Mcttoos 
are opoM tboot MNl feet 
apart thoogli it la pUwnad 
ultlitttalr to ^gpfiet thttw 
1009 feet opart TTMga tgtr- 
Bcopic eectioga m 99 loot 
long and moontod oo oar 
wheels rolUng og roila kt 
the oUlaa of the rtkod. A lo*- 
comotlve la hltehod to them 
and they om hguled into 
the adjocont ifiiedf fior thk 
wbeg the firo boo* 
ard Is grrateof. 

Obtef Intorest la thU 
roofsd-ia railroad Ilea In its 
opermtkn , for In the hheds 
ordinary methods cannot be applied, 

Ifiren the lucomotlvvs are of a remarkable tkpe la 
be seen nowhore elso; OAciolly thsy ore deeigneted 
as *^Mallet Moguls," and "Mallet Oonaattdatlaoa," tbo 
name being derived from the wheel orrangenent whkh 
Ih that of a Mogul or a Oonsolldatloa doubled up. But 
to the railroad men they ore khown on 
**Wnmpases." The Mogul Wompuaes 
which are aoslgnad to paaoeoger servlee 
have cylinders 2S and 88 by S8- inches^ 
drivers 68 Inches In diameter, weigh 
390,(100 ponnda and develop 7Aa^ poomUT 
iraotlve power Oonoolldatloa Womposea, 
designed for fretglit eervlce, have cyiln- 
decs 26 and 40 by 80 In^ee, drivers 8T 
Inches In diameter, weigh 486,000 pouiida 
and dovelup 942(80 pmuMls tractive pown 
The chief peculiarity of tha Wompoa la 
that U runs backward, the cah beliig 
idaced foremost in order that the low 
ristblllty In tbe anowritede may not be 
19 m tender, 

with a capacity of 10,000 goRoiia at water 
and 8000 galknia of fuel oil, la coupled to 
tbo moke-box end The oteck hae a d» 
flector to turn the orhanot horteontally 
Prom Bporiu, wbtdi Is 4418 feet above 
the sea, to Tmckee, ST mUee distant, 
there la a cUmb of 1406 feet. Here the 
real dlmb for westbound trolne beglaa. 
Hooq after leaving Trockee the train eo- 
tern tbe Coldatream devidoiimeni a loop 
laid up one aide of a narrow valley and 
bock on tbe other aide, a diataim of 
24A00 feet to gain a distance of 2000 feet The wMtw 
oro end of tbe loop enters tbe Miowabeda. The over- 
age grade from Tmckee to Summit a diitoaee of Id 
miles. Is 80 fieet to riie mile tboogh tbe oioent lb tmt 
uniform, tbe worst grade being 12S.14 fbet td the mile. 
At Sanunit (he helpm are out eC leavlag the Wompnd 
to h/M the trolh doww tie 
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tAe 
Is to btt 


^ ^ V ttk^ ’esAttml towsr St Psol ■ 
ta hi splMtlst tA osn^ ^proposed 4anf 
'Hie torse ^ slA flt Paul's was 

AO toHliVtonir spproxlastelj 200 fS^ 
hiiCh, twNvteft a Issd^o w sd spire 
ttorsiMt aafpr ^ tm Any esMa 

hiUoto 41*1 sto s*a make at this sbfs 
as ta Ska kC the ohl tower and 

splrs sto4 to tsvy rsagh buiced, but the 
wsihbt sC a 0«fcl^ stHaftaue of the kM 
K as s rols eoespatothrety llcbt aiUl U 
Is probaMs tlNit the soH was not loaded so 
bsavHy as to tbs sopfiorts of WrepM 
diane The t if sss n t doow wrishi* approxi- 
mately 00^000 tons, which Is carried by B 
wain |dsr% the area of the fonadatloa of 
«flch of iil^cli Is approximately 1400 
mmare teat this slTes a pmaors on toe 
ftoll of npfffealhuitaly 0)* tons per square 
fiiot JootulaUopa are baaed npou 

the sasae layer of ftoy* so'caUed 
eartof** as tbst apbn wblch tbs old ea- 
kbfitdra] was foandsd This oUy sboold be 
aHe safaly to wltbstsnd toe load, tbougli 
In (tfannliw a new bnlldlas today, one 
would not probably put a prsnrare of 
more than S to 4 tons a foot thmrni, Iti 
iifUar to asolA andiie compreselon amt 
ftetllement Tba area of tbe Oatbodral In 
adeqnataly drained, but there la water 
tu tto sand beneath toe layer of pot earth 
lilmot la feet below, which keeps the chi> 
damp. Since the hnlldlua was complete«l 
there are no special slans of settlement 
of the fonndatloiis, and certainly no more- 
uH»nts haVo batn noticad since dose obsw- 
has been atren to tbe nutter In 
the last anartar 0 l a century The water 
level In the sobnoll seems to remain fairly 
<*<mHtant, and to Iona as It Is not com 
ideteiy dfatned the will probably re> 
tsin Its praaent conalstettcy To nnderidn 
the fOandatloiia down to tbe lAindon day 
smiie 24 feat bdow would be a very dimcnlt enterprise 
find extremely costly, and woald hardly be wnrmntetl 
Next to toe quality of the foundations comoa the con- 
MnstloD of tbe piers. It seems strsnae that Sir 
riirlstopher Wren, after severely crltldsfna tbe meth- 
ods of tha medlKval arc^tccts, should have adopted a 
Hlinllar sjatem that Is, a fadna of wrought atone 
bllpfl with mbMs In lime mewtar The natural result 
fdluwed, that Is, the core of rubble and lime con 
tr«i*tcd aa It dried and was compressed by the inems- 
UiK wddht of the superstnictnre of the bulbUng thus 
rliniwing an nndue stress upon tbe raslDg I may here 
Interpolate the remark that for many jinirs the book 
* l*arvnttMUm** has been regarded as an autliorltativp 



One of tba gIganUc cylindrical scr e e na that keep the river debris aut of the 
water oaed In La«lavllle*a power atatlen, raised and being cleaned 


sourre of luf<innat(tm aliout Wnni and Kt Paul s It 
wss pnldlfihed by Htepbeu Wren lu 17*»0, and coutsInM 
a picturesque vocount of his grand fa tber> works, 
founded on material by his father Christopher Wren, 
tbe younger aon of tbe great BIr Christopher 
When one la able to teat the accumcj of this work, 
however, It la generally found to l»e nntrustworthy , so 
much so that unless a statement Is corrolwrated by 
collateral evldenre It cannot be accepted as true 
Therefore, the assertion that the settlement of the 
southwest pier urns due to tbe unequal temper of tbe 
soil may or may not be the fact, esjsKHally whou we 
tiiMl from the ormunts that a iNHisldemble amount of 
(('oaftaaed oh pojff /2f) 


CiMn Water f«r the FinrMr Pbutt 

Bjr Georgv T. Halma 

L KAVKH niMl twlju* that tloat In livers 
and lakes hB\e creatcil a proldem 
flint has long puxxled engtueerH of gns 
mill dectric acm rating statloiiB In oar 
Inland dtlrs. This ddltrls aitbimgh aiipar- 
etitl) liiKlgDlfh^iint ill kIsp is able to clog 
up uliniist any sort of sereeii nnw In use 
in 8UiU plants for straining the river 
water tiHed In tbe turbines siid umdens- 
ers. \ ntll recently the onl> wirt of 
HinsMilng dm lee has lieiii a vertical 
HiriHii nr sit of wreeiiH Imt with these 
It has become prautcully ImiioMrible to 
raise tbe wnnis fur tleniilng lu tbe face 
of the pressure of the water iignlnst the 
louir stHtlou of the screens, which grts 
rbsu.i><I Into II siHld wall of mud and 

kineH 

Kiiglms*rs of the JAitilsrllle lighting com 
iMiny kiHvt lUHcovtreil n Wti r methisl 
tlinu till tirtlcnl wTctu pimn'ihh and isdnt 
out Its Ismehi IhI results to other engl 
uwrs coufriHitlng the wtrae pmlilem The 
dcvb'e Is a diiplhute wt of three eoncen 
Irli (^llmlrh'ol m r«*ciis slMv feet high 
mid nitoiit ten fei t In dlamiUr Kodi set 
Ik luiMibh of snpplvlng HUtthleiit water to 
run the plant, hut tln^ duidUate was In- 
Htnlleil n few months ago to have readr 
for nso In (*nHo of nii> possible mishap 
Tbe w ri'CMiK lire rnlseil In ft tomer 1 JO feet 
high and denned oin* iit a time While 
one screen Is lu the ftlr the water Is 
Htraliusl through the other two so that 
nt no time are then* less than two hctcciih 
III use 

roiidttiouH at IsHtlsvillo iirobab]> am 
liphal of thuNe pn \ ailing at most of the 
towns which take tomlenslug water from 
iiilniid streams 1 ho rl\er rlscii and falls 
thrungh almnt forty feet The t)hio dmlnK 
n water shed which iHK-omes oo^eml with 
liHTcs, w ceils, etc ciery fall This rub 
hlHh does not cmne down regularly or 
grtidunlly, but t*oiiics with tbe frc^iets 
mid unless screening cKinlpmciit Is atuide 
and designed for nady cleaning It will l>ecomo foul and 
fall to imKs suHlcleiit wntir lo make matters worse 
the dogging of the mreeiis cflUHcs thm to act as dams, 
lowering tbe water on one side and keeping It up on 
the other, so that the pressure against the streens tbe 
flat kind Isdiig In use, frequently makes It Impossible to 
more tboin, ncct Ksltnting c»ften n cvrapleto closing down 
The equipment now In use lu IsiniMllle mnidBts os 
seiittnlly of tbr<*e cyllndera of wln» netting, set con 
(M'utTlc In a di*cp well Tho water comes up through 
the thmr wUUh carries the screens, Into the center of 
tho smallest Nireem It Howk outward through sll three 
Kfreens, whidi can Is* rnl'«cd and lowered sepamtoly 
for cleaning T»nri>"«*s, 
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Ltfit *WeU ' No. 1 yloMlnv water uadtr tha prfaaor* of ttaia ftukl Introdnood balow. white **woa*’ Ho. 1 diH oo r a good oiL INgMf Both **w«Ui^ fMas oil. bol Me. 4 en e mcfa mote ■nwraiu at^ 

facoauM of tha caa baing pumped Into tha aaada beeaath It 

Two laborotor/ oxporimonU on minUtnre oU Mode, which go to show why oao of two nearby wells may prodace while the other yleMa aotUng bat water 


Getting the Rest of the Oil 

Laboratory Tests That Reveal the Underground Secrets of the Petroleum Field 

By Robert G. Skerrett 


T llh! iirdhleiii of a auflUla^iuj of |Mdrol(>uiii for the 
near future hiiH more ilian ouce of late |iertnrbed 
IhMIi Govornment and private ti'cUnlclHts, uud with roa 
Hon MoHt of UH nn> itware that litiuld fuel Is rapidly 
auiiplanting caul In rauny directions, and because of 
the ptHtiT efflflemj of crude oil and Its derivatives 
IIS II wiur<w of « nerg} we, iis well us the rest of the 
prognwiUe nutUiDM, are pntfounUly nakllf>liig our on 
glmvrlng pnutlctw A(*cordlnRly, It Is growing more 
4‘HHeiillal to our Industrial nod cununertinl well4>elng 
that we continue to have an ample suppl) of potruleuin 
at our dlsiMisal 

l4iHt veur our cousuinptlon of crude oil totalled 031, 
183,01)0 ImrrelH Vp to data wc have withdrawn from 
our utidergnmnd imm» 1 s 40 per cent of their contents, 
HO It is i*HtliiiRt<Ml and fit the preNent rate U la plain 
tliat It would not take us more than fifteen years to 
exhaust the A,TJO,000000 barrels of oil still rerntilning 
In our subterranean samls — prortded ire ftfaW acAterc 
0 one Aandrrd per ernf recovery Hut the outlook Is 
even more dlwiuletlng, for we are aulborltntlvely In 
formed that the prevailing methods of mining the oil 
leave quite N) per cent of It fur down In the earth when 
llie pumps cease to lie effective 
Ainnlfestly, It bduKives us to better rauterlally the 
ways and means b> which we wrork our oil flelds, and 
some of the best minds of tlte country are concentrated 
uiion the subject The experts of the U R Wureau of 
Mines have considered this economic problem from 
Dunmrous angles, and latterly there has been evolved 
through the collaboration pf aeveral of these men an 
apparatus that Is likely to prma of the greatest aid Id 
uttllslng nature's forces below ground ao as to promote 
a fuller withdrawal of the petroleum stored tliere In the 


presMun^ exvriiHl h> nelghliorliig volumes of gas and 
bo<Hes of water, In cimnectlon with the make-up of 
HSSfxdato geological fontuitlons, determine bow petro- 
leum will migrate toward or iiwaj from a well when 
the dome or pool has been iilen'ed by the exploratory 
drill But until recently the exact reactions provoked 
were delwtuhle and tlie theorists wore by no means In 
comidete at'corti T<idii> thanks to lugenlous lubc»ru- 
tor> niimratus that have liwn devlseil, various mute 
({uwtlons have lieen sellU«d and much bus lieen brought 
to llgtit that can tie npiilled to advantage In working 
an) prescrllHNl oil liearing area 

As has been aptly said, tliere are two sets of Intla- 
enw»s whhh may regulate tlie pnalui^tlvlfy of a well — 
those are natural and urtiflclul TInmc 4if UHture*s mak- 
ing are tlie oil content of tlie reservoir rock or sand, 
tlie resistance to the imiveuieiit of tlie oil through tbo 
materluls holding It, the expulsive forces uvalloble, 
and the degree of effectiveness of these fonnw In driving 
I lie oil from Its resting place The chief ortlflclul fac- 
tors are tlie manner of operating the wells, the way 
they are spaced In relation to one another, and the 
application of procoasea to stiinuluts the subterranean 
transition of the oU for tha purrsise of bringing It with- 
in the reiicli of the recovering uiqwratas. 

And then, h> way of adding to the complexity of the 
problem, the actual amount of oil that may be carried 
111 a '*pav streak" depends upon tlm thlckneas, the por- 
osity, tlie extent, and, not infrequently, the degree of 
wttnrutlon of the sand. Further, the quantity of oil 
that can be extracted by tl^ operator may hinge upon 
the riscnslty of the petrolatm and the alie of the sand 
grains lying In Its course. The natural expulalve en- 
ergy Is that developed by the dtsaolved and the oasod- 


ated ciHupressed gases, tlie direct pressure exeiieil l>v 
contiguous water, and the action of gravity Gravita- 
tional migration, as understood in this connection. Is 
the effort of tlie lighter oil to surmount the heavier 
wutei^-<a change of position which may or may nut 
fnctlltate tlie yield of n given welL 
In order that these several varidilea may be bnmgfat 
Into pbiy ut will ami observed over suitable periods of 
time, Mr It Van A Mills of the U R Bureau of Mines 
lias perfected a tyiie of boxllke steel tank, provided 
with a lieuvy plate-gluaa front. Two slica have bom 
constructed for research work Ttie smaller pattern Is 
30 22 Indies lotqc, 18.9 Inches blgli, and 8.M Inches deei> 
from front to biu k aiul the large lank Is 72 S4 inches 
from end to end, 48.82 Inches from top to bottom, and 
C.24 Imhes through. The siiwll tank has a capacity 
equal to 1040 gnilona, while the larger design has ft 
<'upaitt> of 70 04 gallons. The thlckneas of the face 
plates, which are removable, is oontlngent upon tbe 
pressunw to be exerted witbln tbe apparatus during 
experiments. Either the cover idate or the heavy glass 
Is taken off to arrange the materials for a test, and 
the character and the disposition of these are deter- 
mined by the geological problem under consIderatloD 
At oorrespondiiig elevations on each end, at points 
along the bottom, and at two phicea on top, each Unk 
is tapped and provided with valves and connections 
tbrongh which air, oil, and water can be admitted. 
The air Is used to r e pres en t natural gas, and, like the 
wruter and oil, is Introduced at any desired pressure. 
The two tfq> oounecCfons Mmutate neighboring weUs, 
and their Juxtsposltion makes it AaaslUe to trace the 
influence of one upon the other under different «pera^ 
log clrcnmstancee. These taps anahle tbe inveMigatoP 


ngea gone 

Heretofore, little has boon published 
and few Investigations have been mudo 
regarding the ultimate amount <if oil 
which a property might Ite ex|>ected to 
\ lold, and the rate tif tbe output has been 
It matter of mere conjecture The pn>- 
iliicor gave scarcely any thought to such 
«‘onstderatlnnH— his main atm being to nb- 
tiiln us quickly as possible ns much of tbe 
IHHrolenin as he could from hU wells. For 
11 goodly period virgin territory remained 
iivalluble for exploitation, but these prom- 
iKlng areas are dwindling fast, and be- 
cause of this situation tbe American oil 
Imluriry has come to an era that compels 
u iistre grientlflc aiul u more conservative 
procetlure Rucccms In this deiwrtnro will 
depend upon a broader grasp of subsur- 
face *'cnndiU 0 ns and tbolr Interrelatious. 

Kxp^ence has roveoird to the trained 
oil tecbnologlBt that gravitation and the 



to Introdnea floida oa ba may wlsb aid to 
canae them to travel eltbsr borlaontally or 
veitlcglly by opanlat oittet valm 
pmpriate points. A gain , the fSaclUtlea at 
his dlipqsat an sMii that ha can iodnea 
tbe enmnta to asairoe a jsbdlka flow and 
at pndetenniiwd veloelUfla, or tiy the an- 
ployment of rattaUe bMAas, oorrent mon- 
ments can ba preve nt ed. 

Tbs anxlUary aqnipdMmt indndea tafika 
ftlr oCka watsif, anff gaasiL if aitch ba baad- 
ad, ibd a raaarvdlr cha^ With oem* 
prenad air Than an^ bSMa% aatan 
of dUhnot aorta, fangM, tbsnaoaNSsra 
and pra a aifr s ngi totora . A jgtrflcnlarly 
ItttSnrtlng fSatnjra of thia IgboratOfy 
insuilaUan ia tba ftrmtloa of aHiflalal 
•aadatona within a tbplc, ««S«taa 
amacffloOtt, tnr ttngnipiQ^^ 
kndraigsiibi, 
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An •sirmcty wnslUv* turm «f vibrattM nWanom- 
Mm which U free froM cKtcnul trembUnKB 


Making the Moat of the Vibration 
Galvanometer 

B KING portBblp, Rtnnir nuU fn*t‘ fr<«u **xt» rnal 
treinblljurfi, n now form of Tibrulloii Kflhniioiiif ti*r 
tlrslfftiW! by 1* O Aicitovi of tho HutiPitn of ShiiuliinlH 
may e«tid)Uah Itaolf hn h HBr>k*iHblo iiicitnimoiit for in 
dnatrlal labonitortoii aa wotl a« provi valuable to 
central olortric atatioim In tentluK IrmiHfornurH hi Mio 
tamper honoo amt afleUl Tho extreme m iiHltlvenew of 
the provalllua ty]»ea of vibration Kohiinometf rn Ihih 
piHM^inled tbe oztmnahin of their mteH 
The reemitly \iulh Instrument 1 h of the moving Iron 
ty|>e an ilitTcreiitlntMl from thu tuoTlnffcuil funii of 
galvNiiometer lCtiaeiitfiil4 Ibe ilevlw ooii 
rIatR nf u flne oteel nire mmiiited on one pole of u i»er 
inanent magnet; its arruiigement iienulttiug the rn*o 
of the wire to \lV>rate Ijetwwm the poloB of nii 
dectHHnugnet through whlih the rnmmt to lie tie 
tected paaaea It opera ten umler tbe prludiile that If 
an iiiimognetlaed steel wire 1 m held near the pole of an 
electromagnet, tho oud of the wire will rllimte with 
twice the frequency of tbe cnrrenL 
If tbe mire be magnetlwHl by munntliig it on the pole 
of a penuaneut mmcnet, the free end of the wire wUI be 
nltematuly attracted and rnielleU liy tho magnet , that 
la, the win will vibrato with tho oume freqneucy oa 
that of tbe current Of more Importance, tho alternat 
iDf mechanical pall will bo very much greater than 
with an unpblarlaed wire, liecaune the total dux In 


much greater The permaneat magnet jdaya the Mine 
role In Increaoltig the motion of tbe wire that a Himl 
lar magnet in a tel^hono rocoiver does Ui Inctvaalng 
the motliiii of the diaphragm 
With a magnlOing power of QO to 100, aatlBfactor> 
under working condltiona. a motion of the vibrator of 
flve mtcroua i« readily dtacemihle With a J70>obm 
winding the wnnltlvlty la auch that a (urrent of 005 
mlcroompere can eaally be dete<t(Hl The vlrtm^i of 
the new form of vibration galvanometer, according to 
the Inventor, are lt» freedom from extonmt vihrathm 
quick reapunaiveneiw, atnrdlneaa and eaiio of adjavt 
ment—By R H. Utiileni 

A Detached Eecapement for Clocks 

M DST of ns do not luU^reat ourMelvea irartlcnlorly 
In the Intricate little mocbanlsm which wo a oar on 
otir u rlMta or In oiir puckota. To the uvt mge peraou 
the word *mHiienieut mimiia nothing ^ery definite 
Ihc mupemeut luiwe\cr, lee numt Important clemeut 
There are four main iiertM to n untch or ilork the 
iuutl\*e power which ma> lie a weight or a Mprliig tin* 
train of wheela, or worlca, openiteU hy tho motive 
or driving power tbe agent for cmutridlliig tin* move- 
menta of the train — Ihla imrt, in large liockH, la tiuially 
n iiendolnm, while In immU cloc ka and wnbtiea it la a 
halroprlng lialnnce, and the Muapeineut, that part of 
the metdianlMUi iiy which tbe peiidulnm or NIhihh* 
wheel rei'eUca nt «*Hcb Ntroke the ImtmlHe ucH*CMNary ti> 
keep it going nt nntfomi imee, and iwerofkme iu tend 
lug to die out 

MonHlcur Cb fery, h prufeiMor nt tlio SibcKil of 
PhyMiiv and ('hemiHtry at I'arlM hns invenfiHl ii novel 
ciK?apemcnt whlih haa prored to be moat HutlNfaitory 
and In a valuable cimtributlon to horology A bi uutlful 
little clock ilesigtied liv M ItrNlanid niid ispdpped with 
thlM new ditHiHuHl em utiemimt (iKik tlrut prlxe ut tlie 
n‘i‘cnt ]*Urnt I'lauiN titioii We Hlnm bin a iilioto 
graph of the cliKk amt a lIiuMlrnw iiig ili pitting how 
M ^en M dc\Ue uorka The miqie whisl, f in 
inounteil on tin shaft of the last cog of the ilrliln^ 
train Am It tiiruH. the Hpllt nrm» 1, phoUnl at O Ufts 
II liter iinnldiHl with a coiititerlmlauct 1/ ulihli foms 
one end of the li^er to rt*Ht on the wTew, I , during the 
slopH of thi uheil oii the olbir end In ii 

roumtcHl wclghk f (hi Ilk iNmliiiiini In another part 
i* iMpiul til widgbt Biid nlinilnr in form io f** uhU>li 
pnHhi.*N the le\ir ilouii in Its horixoiitiil ptiKNagi At tin 
moment when thi |K*iidtilinii restN on the end of tin 
liver, the VMiglit J/ Ik Mfriii tin iur\e«i ami / tonilu^ 
the c^og of the wheel, U and la puhIkhI upwiml (hni 
the iHuduUim han Kuuiig lunk tin ind of the Uiir P, 
llfta with tile comldiied effort of the welgiil If iind the 
prewmre of tlie <*ug ft mid the otlur tiir\ed arm k 
(lanlng In cimtact with the iiig a i« puNtuil iipnanl 
In this WQ) tbe iMmdulnm is protielhil but tin fonv 
given It is controlled b> the two iiir%ed arms uud is in 
depimdeut of tbe weight If In thiH new tlie 

vibrating KjHtein iiwlcrgoi*a tirst a ntiirdlug nttbai, 
then after Its release It rei*cU(*s a muilt stronger ac- 
celerating linpulm. A cliMH* cimiparisou of Uie move- 
ment of a pendulum governed by the usual dotncheil es 
iHiiement with one govenieil by the Kory cHcuiM'meiit 
MhowM a greater amplitude, or length of oMcIliatiou or 
vUwatlou for the Kery ciKapcincur il ^e^v*H is a 
K Uwi r dev Icc -—By C W i^rtriM 
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New form of eacapement developed by a French pro- 
fetMor and its principle of operation 


Stodc Quotations at the Mere Push of a Button 

A\ lugoulous system of tsistlng stock quotations baa 
ia made Its iipis iiraiicc on tin I'nrls Boiirsi* — the 
Wall StriH^t of ^rllllfv ]1\ iiuuiis of a push linttnn 
kt>lHairtl im i>isrfi1or ran isist any stixk qiiotntUiua 
on the iKianls in pliiiii view of llu traders Obvlniisly, 
this Is a nmrkinl iiiiproveuKiit over the usual miinual 
inelhod of isistliig quotations Iw incans of canls or 
Hlld(*s and It Is more i x|Nslitlons by a goo<1 margin 
Uip hniuii HtiN k qnotiitioii liidlcntor consists of ft 
motor drivi 11 uiai blue whlih iurrif*s five luiUcntor 
w 1 i(h> 1 h, on the iMrlpher> of oiiih of vvhtili an slemlleil 
Ihi iiiiDH nils rnmi (I ti» b with om iqaiei* left blank 
I he motor drlvi*s !bi*s» wheels through suitable re- 
diulloii gi*arlng iiv imiiiiH of an i lei troiuagin tti ilntcii 
I ho prlnilide of o|h ration is simply lt> spin the Hve 
wImhIh mill thiu bv iirisslug ecrtalii pushbuttons to 
tnerglxe one i hi tromngnet in i*nHi of the fivi imi 
tirhs of I 111 troniiiifiielH Fjiih biitury of ilii.trouuig 
nets eonsistH of ikveii milenoIdH, moiiiitiHl on tlie ata 
tionary frame of tin devkv witliln Its iudleutor wheels 
U> uieans of an imimtun* ^Hierated hy (he energised 
eleitnmiagiKt cnih wlietd In Htopjied at the desireil 
imint, Ht> as to luing the lU^slreil numeral into position 
lielihid the window both wheel i*arrleM a lug Inside 
the rlra, which engages wllli any one of the eleven 
electnunngnetieaUv inH*rnietl araiahires whkh acts as 
a stop Ihe oiieratloii Is quite rapid and iMmltlve — Bv 
itaiph Unvrnrd 
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SCIENTIFIC AMESICAN 


Starving In the Midst of Plenty 

Present Knowledge Regarding the Cause and Cnre of Pdlagra 


T llh MK.lal and pfunomic W)rrinf*pa Piitnllml In the 
lutw of lO/lUO Urea In tin* intirMe of a xluffle year 
jin* luattern of profound moaiuit 1*b« t H Pnhlie 
Ihiiltli Service baa nH'enll> dotlared that iMdlaKra will 
Icrr a mortality to tbla < xtciit amouK the ItihflbltnntN of 
iliirteen of onr Sontbmi '<tut<.*« diirliia tbo Mwrent 
twelve moutba ]iidi*e<l for n derailo and mf*n ptdlafcra 
hna HtotMl nut ah nm of the formnoat cnuaeM of deutb tii 
the rcfflou In ipieatUiu 

Hut tlilH 1 h not the whole of the ntor} It at^emH that 
pmhflhly lOnum iiertMMiH will U* afTerti*!! hy tin* dla- 
eoM* In HKll, nud uiiI(*ha ttte)ia are Ukeu to arreat thi 
malady many mon* will Im» nfflhted with It neat year 
Apart from the fntHi tuwH wo must re«anilw* the 
liDRiielal niHl pnHlmtire Iohhph due to the akkDeaa nr 
the Invulldlriui of hiiN of thourainda of peoide 
I'elUsni hjiM liH II known to the fratemlt> 

ainoo 17«5 when It whk flrat lUacovircd lu m*rUiem 
S|ialu Two diMadea Inh^r the dlm'uae waa Idontiftcil 
In iiortbeni Italj, where it has lieen endomU ever alnoe, 
nud ll a|»|»eRrt^ In aoiithweatem Krauoe to a pro- 
nounced deftree alMiut lAW diirlnff a perloil of ex 
treme larverty following In the wake of the Nnpoteonh 
War* At that Unit the i>eople at larae miliKlNtPd aa 
a rule uiion a diet made up of cerealH, fat lairk and 
tmt a iwaiity aUowinii*e ijf freah reaetahloa In ttalj 
for a loiik white, iiellnara wan awrllted to the oontlii 
tial eatlnv of mmh matxe, and the pretaillnic liellef 
abroad flfteon or twenty vmrH nip» whh thiit it wan 
the culiHeuuence of eiitinir aindletl mm tMwridae 
I'ellaffra wnh not olwerved In thin muiitrv to any 
ovtoDt until hIhhiL lOdS, blit IIn rapid iiurtnM In the 
South thereaftir renwmabh *M*<aaloue<l alarm and led 
to both Stiite iiiid bwleral lnu»Ktl(fatlona The work 
of the I S IMihlU Ihnlth SiTrUe In this Held of 
lni]ulr> haa been of a notnhle iharaoter, liecause the 
extiertH have cHtaWlahed win liislvely how pellaara can 
lie cnwal aa well aa pre\eute<l Tlie pnililem reffcilvea 
Itself Into a ipiestlou of dlof^me auttWently dlvond 
fled to miitaln a proiier proiMirtliui of the fiaal element* 
eimeiittal to witlsMuk all of the iteeda of a vlaorous 
laidy And once nnin* li 1 h unide plain that we may 
eat cuouich of wholesome fiaid to gratlf) the appi'tlte 
and yet Iwliice Kra'c physical dlatiirltaiices h\ reason 
of the unbainnwl iintun* of the diet 



A further ffraphieal demonatratian, for the aama 
vHlufoo, of (he relation between milk sup- 
ply and freedom from pelliKra 


me atudlcH that were rnktii up b\ the I S l*uhtli 
lloHltb Sorvhv In lOia wen- win i red prliulimlly In 
s^inth rnrHlIna and wire flimlly broimhi to a fimia In 
1010 lu M*\en eottoniulll i'ouiiniiiiitU»a in that State 
1 lie rp«iearclie8 were reatrlcti**! to the fumlliea of the 
while iHirllou of the iM»puIatlon foui|KHkHl well nlffh ex 
llUHt^ety of uatlve-lKirn AusUeWaxou stoik 11 waa 
found that out of a lolal of -bTfiP iM-rHOu* the ItiHdence 
rate of Hie aiaeaw wua AZl per lOOl) Beiniitwl and 
nystematle qm*atloiiliia of the dwelhn* In eaih boiiae- 
hold hrnuicht out the fa* t tlmt pellRffra was uulformly 
In oTldeuce omonit thoae who sutHdated nuatly upon 
*•omb^elld Ids* nits made from khlta floar, grtta, gmvy, 
and aymi*, and who conininKKl III tie If any lean wamt or 
milk Tliey wrere rt'blng on cerenla, atarchoa, and fat, 
and d*»nyln* theniaelves fpodstuffs rich In protrin. 

A abort while l»ofore this Intenalve annrey of the 
cotton mill vlUaicea, Pr J*»fMq>h OoUhenfer and sobm 
of hla fpllowra of the V S labile Health flervlce car- 
ried on t aerlMnjf dietary eipertmeftts auumt the Ui- 


By Robert G. Skerrett 

mates of oertalii State liiatltntloiis At one of tbem 
eleven voluiitcerH were fial <lnrliiic an Interval of six 
mouths uptMi a restricted diet made op of bolted wheat 
flour and wmnieul of aiiod (inallt^ , poltriied rice, aagar, 
|N>rk fat, sweet iiotatoea, and relatively small quintl 
ties of eablnige, collarda, and timlp greenu In the 
iwime of flvo mouths six *il the snbJeGta devek|wd 
tadlagroua symiiHiinH As will be seen, this diet wos 
defletent lu f*»oda etmtalulug |ir*»trin Or K. V Me- 
Onllnm, <if lohna Hopkins I'ulrerslty, has obtained alml 
Jar reHiilth In feeding the same f<xid to rats. 

The cumulative evltletice of the part idayed by a 



talk of protein lu pnmiotiiitf lalliiKru was further em 
phsiriseil w hen youthful iwtU-nta from iiellaaroiia house- 
holda were xtveu a pr*ipefly ronn*!***! or lialance*! diet 
These under jititiiisfacd little ones w*»re nnlckly cured by 
tho c<irrectf*d diet and, whiit is etiualU signlfleaut, 
they l>e<*ana' atrouxer aiul lietter physUally tlisn the> 
Utt*l iwen iirhir to deveUiplux the dlsettse lf*ir we arc 
now very certain that aiiultiir) clnniiiatnnc'Cs are it*»t 
councctiMl with the Incidence of |M>llaKrH na la tlie easi 
with typhoid fev»r i’lirther, we are posItUvly umured 
(hat |M*l)axm la n<*t n comniiiiilmhle dlaeam* No one 
will lia*e it If 1 h* eat foods containing the elemeiita 
eaMiitlnl to all of the boillly fnnctlouH. 

Tho peu|ile «>f the South are tin principal sufferera 
Itecaime of their dietary habit. It la well known that 
tb**y iMTtflke much less of animal fomla, such as lean 
meat and milk, than U usual In other Nectlons of the 
country One exidaiiatton of this Is Hint the South 
xeiicrnlly docs not rals** much llvi-stoek sud tlie *lalr> 
herds are notably undevelofwd hj couiwrlsou Tbi»re- 
fore, fr**Hh meat aii<l milk art rather hlgb-pTlced 
ioinm<Nlitlf*s, and in the small towns and rural dis- 
tricts the tmppllcs are somewhat limited Naturally 
1111) e*iHHiroi( dlstnrbanee mak«w It harder for the 
iMMiper *ltl«'iiry to buy these fcsMlstuflfs, This Is the 
sUiiation tislay 

Nearly slxtj years apo an eminent KrenchmaD made 
this observation rexardinff tieUuxra In the endemic area 
<if siiathern Frawv *iWiepheras are alnmat aU prila 
ftwus . i*owher*lB are hardly ever su* h They have the 
same occupation the aame manner of life, but the 
cowbeni nmiplshes himself In larxe part with milk.' 
Ami qpllk. ak we are informed, U rich in protein T«k 
lux the natUm by and large, the aicrnge dully oonmmp- 
tlon Is half a pint of milk per capiu While the 
cousmnptlon per peracm In the favored parte of the 
country Is ciNialderably frexteTi in the Houth, however, 
the fresh nillk supply la many communltlea Is at the 
rate of Uttle more tlian half a xUl per IndivMnalt 
This sute of affairs makea It aasl* r to reallae why pel 
higra baa such a bold In thh thr-fliing ragloa lytag to 
the aunth of the Ohio and ^ polimuic Rivera. 

Aocordlng to Dr Ooldheniar« milk is the ntoat impor- 
tant single food In balahcipf a diet and in preventiiix 
or lauinx pellagra. He telU m that If, for any reason, 
lean meat, fmlta and green vegriablea can be heel 
only In very amall qnantttlH^ then not kia than 3 % 
pint! of milk shoidd be dniaik dally llila nay toe la 
the ftNm of frekh or battemflk. Howwer, if rither of 
tbm be not avanaUe, preXHTcd milk ean be naad 
Insteml . and during the eaperinental woft in the oot- 
t«m aill vlllagM of Sooth OmHna, one poond of eaaiwd 
Bilk was cmisidered oQulvatedt from a natrittve stand- 


l N 

point to one qttsrt of treeli adlib Wb Mt Is pi 
especial aignifleme bow In vhrW of the njMf meei^ 
urea which are lUcdy to b# ttndrtthhtn shottll'- 
Laan awat, such^s fowl, beef^ PMlt, is gf 

mnofa help In balancing a dikt to ttif gtoMnce «f n^k^ 
and there should be proHilad dtdih Irttt n poaad eC lliiii 
foodstaff three or four dmea a Irecdk SlUa togat 
lowance may be reduced annewbat if the djUBSMMe be 
made op by sobstituttog aggs or ebasih. to d sad, as 
we are nnthorltatively infocned* the only otixe tbit art 
hare for prilagra to^ is a ooiteet dlat And WbWD 
this remeaial ageiicy is br<mght tote ploy hs tt si rw e at «C 
the patlout Is noted, even In severe eases, inthegDOTaa 
of frinn ten to fourteen dayai Rat recovery ftom an 
attai*k does not Inaoie pemwaMit ysRef aakes a M- 
anced diet be held to theceeftee Othtrwtosv^ ttaeve is 
apt to he a recurranee of the diasaia aoontr ov totec, 
PeUagra la aessoiua insofar as the tneldeiioe of tbs 
disease reaches a maximum at the h s gto p to y dC tbs 
summer in the Southeni Rtotes the malady attains its 
psak to the nMmth of June , and as one Of thp nceow^ 
panying graphs ahowa there la e steady drdp la ito 
prevalence from then on to the rin as of the yaer 
This Indlcntea, as has been brought out toy oar totgat^- 
xatora, that daring the wintwr and the early aprtog 
the vtctlms live too madt npoa a peilagra-prudadng 
dietary As n cnnseqiicuce, the dlaSaae rw h sa Hs 
climax Jiittt about the time that fresh vegetablss and 
other produce of the farm begin lo be plentUhL 
It la ftitmd that pellaxra la rare to chlldian HP to 
two years old-*-thrc»^cmt that period to fact, when 
milk normally constitutes the chief source of hOttrUb- 
ment. Among malea and females the Inciileiice Is stotl- 
tor until they rearh twenty, and to the case of the 
>oQtlifat tho malady la more frequent between two dnd 
ten than betw4>en ten and nineteen years, Indtudvn 
nearly, the msrkedly formative period of chi l dhood 
ilemanila a full moasure irf protein, and milk vathar 
Hum meat would seem beat fitted tto supply this need 
and the other dietary etements sssenttal to body build 
tog. Among adnlti the Incidence of pellagra it much 
higher tii WHimen than to men 
The moat tell-tnle idiaraoterivtic of the dlseaet li a 
dlatlnctlve eruption appearing slmnltaueoualy over the 
aame area on Iwtb aides of the iMidy This may involve 
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The aeassaal pellagra peak cemee et Uw end sf titoa 
wtottf and aprng mtM ef dipaN 
sacs Bpea stoked fbeds 


both elbows, both chsska, both knaea, ate At ftrst 
the empHou Is not OtaUto aanbokih later the 
affected skin asAmies a paraMaenbUkt tsataUb then 
grows rough and scaly, and la Ukaly to or peeL 
At the same tissc toere are dianettve and .ect ydaa gto 
tarbance. Tbs anfflsMi lose atinagt^ VU beaoam 
deurlons, and wbait the diaaaaa Is to an advanced ov 
ancravatoil atogCf the vlcdm amy oailipto and. die 


anddenlyv 

The ettacto of psliagni aarottgMdatlva, fru«| yeav to 
year, to parauiMt tbat retufh a eae o n aftev togipi to ga 
uritolimael diet RpkC d«4ag Che aamr ani m 
aioaCha la 4ee«pMve, and toch tomoaadtog altM adto 
to the gtorito of the ph^^l coodlttlcR and r i l ato a tog^, 

iM^tStSSS^ t!SSSLSi‘' 

wSBltag with pcittgra la •cp tofiag aafld a a9dwkhntoa ^ 
«< tM lAWlKri* 

•II ttMt; aiiA It Iklrji^l* $ift tmSl , 

4wsa4w bsA to 
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Proposed Hudson River Pontoon Bridge 

An Emergency Measure to Meet Severe Automobile Congestion 


T lUft pOD t ocn liHdtfih In whkli bond or bernen taJw 
tXm pMwt oC pien, U t torn of conitmctlou which 
pcit ddjr bM tlw MumUon of ceutorle* beblmt lt| bat to- 
4£ur It it wM entaiulfeir tor cfoutng Importniit lirm 
In HnniMh Kotobto InutoncM of this tm th« pontoon 
brldflbi MVWN ttd Rhino nt Ootogno ud Oobleiu. 

It Wlbht b» mippoMd tlut the obttriictiaii to trtfflc 
would bn 9Uf Mvnre, but the Uhlna brlitgee eenu to 
bATi fnnrtlwind «Atl«fnctoll)r, nltboaidi that rlTer mr- 
rlM^ and hM curM for niaur rmni an cxccndinirtT 
heavf tvfttkL both bjr barm and stMowr In the cnee 
of the Ittinn bHdg^ prorlMlfm in made for the \mth 
Hum dC rlw tralBe bj hinaing a Motkm of the brldfo 
iN> that OM nod of fhU section can be ndmed and al* 
lowed to oadat downstream. Ifeana are prorlded fur 
imuliair tbn mdngliii biidae bade into posttlon after the 
Hhlppthd^ pasMd throufdi 
Tt la BOW pn^xmd to atUlae the pontoon method of 
brldm batldbit on a vdry nxtenidve wale br a cruoa- 
lujC of thn Bodaon Rimr from Tonkers to Al^ne The 
wldih f^nm diota to ahoro la 5TOO feet, and the lenicth 
<if the ponaMMi brMm between Uie treatle approaches 
wlU bo atMwt 4800 feat Vrurtalon will l>e made for 
the paasam of Hudson River ateamers by bnllding 
sum4 form of drawbrldaet probably of the lift type, 
ncroM the main ehtnnri id the river There will be 
cDonah dearanoe between the water and the anderaldr 
of fha bridm to penntt of the pasaam of river tows and 
the Hmaller craft* wlthont opening tlm drawspan 

Haw tha SanaatWn Origiaatad 
The proposal to buQd a imntooa bridge at this point 
canM flrat from Uajor W A. Welch, Bnglnpor of the 
Pallsadea Interatate Park Commtmlon At present 
lieeanse of the utterly inadennate facilities for getting 


atnuw the river, the park Is conimrutlvely liineecHsl 
hie to nllUoiis of hew \ork City people llie matter 
was suggested to the Major by the aptdkwtlou of the 
Bblpplng Board for anchorage privileges, for Idle 
wooden aliltw, In the Hodsou lllvcr watera adjaeent to 
the park Major \S ekb miggested the use of the shitw 
for a pontoon bridge to Mr Otis H Cntler, who is chair 
mau of the Hudson lUver Briilge Corporation and he 
HUtimltted the idea to Mr Gustav Lindeuthal the de- 
signer of the Hudson Blver Bridge The niuUrtakliig 
was found to be entirely practical , In faii, Mr I lu 
dentlial had proposed tlie constmctlou of u ism toon 
bridge aeroMs the Delaware at Philadelphia ti» UHSint 
the movement of military aupplles during iht ^^ur 
This bridge would bare been built but ft>r the Inter 
renthm of the armistice 

Thtf bridge at \otikers will, of course, 1w un omor 
gency bridge, built to give tempi>rary relief to the unlm 
aglnable crowding of automobiles 'which Is Uenvx oti 
any day of the wc»ek and unbclleral>ly bad (by thoM 
«tio have not wituoiined Ul oti Bundays and holidays 
Tt Is nothing nuusual ti> llnd one's self on the xvinbrn 
fdde of the river* or on the eastern side for that mat 
ter. with a string of automobiles miles in length lie 
tween one's machine and the ferry, and a wait of 
several hours U a usual occurrence at these times 
The pontoon bridge, whkh Mr Lindentlinl says can lie 
liullt In lass than a year, at a cost of two million dol 
lara, will afford Immediate relief a dosen miles to the 
north of New Tork City, and will ease np the crowding 
(rf the New York ferries very materially 

Prindpal Dlmanalotts of tha BrUIgt 

The plaus osll for a series of steel trusses KSi fin t lu 
length nhhh nlll lie rarrled bx steel i towers rising 


from the decks of the Hhips, wUUh wLU thus tukie the 
luirt uf the usual piers There xxlll be four lines of 
trusses each ten ftn t lu depth, utsm wldcb w 111 be laid 
a woollen Hoorlug xxltb a total thlikia*ss of Inches 
The width out and out of the tnisHcs xxlll be 30 feet, 
and the width or* mil of the door will be 40 feet. 
Thirty feet of tills will ,rovldc a roadsny sufllclent for 
three lines of aiitomolilles. and adjoining this will tie 
a 10-foot sidexxalk for fis»t piisMiigors The steel tow 
era or piers will lie croiti'tl at the middle of the ship 
nud each touer will consist of four braced bents with 
tbelr posts liatteriHl In the dJriillon of the axis of the 
bridge, the width Is Ing JO feet when* tliey rest upon 
tlie deck of the ship aiu! three fex t at the toil, where 
they receive the inds of the steel spniis 

The Ship Pontoons 

TTie wooden nhliM xxlikh will Itc taken over frun the 
shIp|)lUK Board will be about -k) In iiumbiT They are 
uf what iri known aa the Perris tyjie, 3810 fi'et in 
length b> 45 3 fHt bnaid IVhiii the bridge is com 
pletiNl, the uiidcndde of the tnisses will lie about 40 
feet fitsive the wnlir Tile slilim Hill lie v<ry Hpcurclv 
anchored either by miiKidve authors Nimk In the river 
bottom or by niUNHcil piling driven ahead and astern of 
the shlim. It will readily la* iiiidi ndisid that liecausc of 
the great site of the Nhlps the secure manner lu which 
they will lie anchored, nial the olmence of sny waves 
RUfflclent to (WiiHo any roll or wend of the ships, the 
bridge, to all liiUnts and imrpoNcs, will lie as rigid os 
one whose piers rcachtNl t<» the river bottom Kurtber- 
more, bexanse of the length of the ships, It will be 
poHsBile lu the future to make a very quick and con 
IMirutlvely Inexpensive addition to the capacity of the 
bridge b> erecting additional towers and Kt4*el sjmns 
adjoining thow at prt*wiit pmistM*!! 


The Captive Helicopter 

Detaik of the Remarkable Machine Developed by an Austrian Army Officer 


S OMB tima ago we had aumettUng to say regarding 
the nmaikable captive beUcopter developed by 
Lt Stefan von Petroegy the Anatriau Army Ballomi 
fonHti which was built and tested durlug the war It 
has been our good fortune to obtain further data from 
British oflldal aouroea regarding this captive helicop- 
ter which haa made aereral dtghta, and we have had 
xiur artlat prepare the preaent cover painting, uslnf as 
a tiaaU Om Tough sketches of the PeCroesy heUcopter 
Hhich have come to our hunda. 

The fint testa were made at the Austrian Alrplatie 
Jf'actory, Ud, Wlener-Neustadt, with profiellers of 
rather large Umeter The caiptlve helicopter, tlttexl 
with gMoUne enginei, consisted of a tbtee-armed 
frame made of ated tnbea, la which three reconstructexl 
Lc Khtae eaglBea of 120 bomiMiwer each were mounted 
The svtiiie* dPOTt two prupeUer shafts, revolviitg In 
uppealt* dfraorioaa br means of a transmlsatan gear, 
and these propriler riiafts In turn drove two wooden 
proprilers* mOi 20 feet In diameter, at about eoo revo- 
lutions psr Bdpttts. Thrts petrsrt tanks were InsUUed 
near the motoM, The entire system was supported by 
a large huAtr* which waa kept ti^Uy filled with air 
tbroukh ah Slrpomp driven by tbe engines, under 
tiu* end of S|Nli ana Ihcso mnaU buffers were slmilariy 
disposed. TSmuyech^rimeebufftprsWas to reduce the 
shock jAj^triO^lSBdtiida Tbeobeerver'ssMt,tttsdeof 
xenae^, WM gftuated^ovey the propellers and stnmicly 
wcured t^ths itetlettaiT the concave In* 
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abaft A mocbiiie-ffim turret was lo- 
sr rtoret the observers seat A para- 
_ barida tha observer It W sn area 

wW ym Intwded, in case of sudden 

<4opj^«r to tonr 'llie weight ef the entire 

mMlig tlbe otawrvw* He paradmte 
was 4^ fMMk auknffAcfifly « oonttol 


ejection fnan the ciuter causes the imraxbute to oisn 
instantly and tests have pruveil that it liegins to work 
after a drttQ of about 80 feet This device tbiis eiisurcN 
the captive helicopter agnlnsi dauage In ciiso the eii 
ginea should stop at low altitudes The same mechau 
Ism brings the motor to a staudHtill at Uie time of 
ejecting the paradiute Tim imrachuto may also bi 
worked by band by the oliaervor, who is furthermore 
provided with a park parachute for personal aafety 
A need for the use of the parachute occurs only when 
at least two Guglnes have stopiatl, tso engines lielng 
eapalilc of maintaining tlie profieller at a aufflclently 
high rate of revulutloa. 

The climb takes iilaca as fxiUows When the ob- 
server baa taken up Ms poeitkui, the engines are started 
and this creates no dtllkmtt^ bv reason of the fact that 
ttno engine at work cauaes the otlwrs to revolve The 
fumtionlng of tlie motor can lie controlled by tbe ob 
server, and future tyiws of the captive hellctqiter will 
have the necessary Instruments located wlthlu reach 
of the oboerver As soon as the engine has attained 
the mu nuinlior of rexolutlxims a signal will be given 
for the loosening of the winch and the maihlne will 
then, according to present cxiierience, climb at a speed 
of alMiut 4 fe< t p(*r secoml This climbing Sfieeil malnl3 
depends upon tlie pitch of tlie propeller and the direc- 
tion of the wind, and It can. therefore, be conalderably 
Increased The captive hellcotiter Is brought down by 
revendflg the wineb 

TTp to date, the eniinea have always run at full In 
take, Id which case tbo excess of lift must be riunpen 
sated. In future, the engtnes wlU be throttled in order 
to dtmtntrii tlie work of tbe winch Tbe total weight 
of the captive hrlteopter^ with engine and fuel for one 
boor, hat not inriudlng the xibscrrer and the machlne- 
gtto, la about 2900 pounda. It la ativmgjy coustmeted 
and aoate aUgbt leammlag of weight may yet be attained 
At tlw start thk tota| Welgta lifted woa about 4000 
pmmda, that 1% about 1i pounds per boraepower This 
tan be conaldmblg augwnted by ealargtag the pro- 


isllirs, Tlio original I3|H' of captive helicopter driven 
by gasoline eiighie iioxxer was manofaclurod by the 
nrm of Dr Llptak Ltd Budaiiest SxcntlOrines under 
the apcilnl aujierxlslou of Professor Karmaua collali* 
orator, 1 1 I-ng \\ /iihivm a ml the otmve-named 
firm owns tbelr patdit 

The re|iorts of tht u>st filghiM niidcrtakeii may be 
summed tip as follows 

iToni April J to 5, lift ami stability tisU at low 
heights, duration tests np to OU minute*. 

trom Iklay 17 to June U>, Uknblng to from 30 feet to 
100 feet altitude Results 1 1ft excess ou the ground 
to a load of 4 men Perfectly tramiull wiarlug at an 
altitude of 100 feet M Ind velocity during tents np to 
20 feet per Hecund Tbe Kxmcral outline of thife machine 
will tic made eh ar by our cuxer, oliuwliig It in full flight, 
After about tifleiu suctvMidul flight tests, the machine 
had a breakdown whin landing on June 10 Tbe 
ismer of the l^e llhOne engines, whkh had bwm recently 
rc]Hilred, dc^creiiMd so consldprabl> that there was an 
lusulUileiit excess of thrust, and tbe machine therefore 
oscillated xbilently, esisslall) wbllo being brought 
doxvn ITie crew oliauduncd it, and the machine turned 
over on the gMUiid, the protielter blades sticking Into 
the earth Considering the state of the mxitors, Pni- 
fessiir Karmnn and 1 IctiUuaut >SiiroT(*c had wished to 
omit the teats (there being a wind vUtKlty of 20 feet 
per Second), but they were urg«l to <nrrv them on by 
the testing commission, as a rtHiilt of wblcb tbe ma 
chine was wreckcsl The resiiits fully confirmed those 
alratd} arrived at with mtslcl tests, so far os sta- 
bility is coitctniod Olmervatiou made In tlie wind 
proved that in addition to the fundamental demand 
for ample excess of thnist the position uf tbe center 
of gravity of the maililne In its relation to the plane 
of rotatlfin of tbe profieller Is of great importance. Tbe 
results olitalned In that reapect, both In theory and by 
means of practical testa. staonM be of the utmost value 
aa applied to the detntU of oomrtmetion of a oec- 
ond type 
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Enemies of Timber Construction 

Some of the Insects that Prey on Piles and Beams, And the Extent of Their Dq[iredati<niA 

By J. F. Spnngnr 


O P all tile formn of life whlt^fa attadc and destroy 
the inteiprlty of tlmlier etinatmction, perhaps the 
teredo Is enUtled to the Kniitest notice This lltUa 
niolliisc works bel<m tbt* untor, moat often iM*rbapa at 
the mudline, onU^ina a timlier tbrouah a minute bolo 
at an early sice oud then crmtlnuliia hlM o(»eratioiis 
upon tho loUvlor Iteeauae of the smallucKs and loca 
tlon <»f the ttutraiM.1* apertnro and the (huuaice done 
when beyond ulisorvation» terediM may ait'ompltsh a 
very exbmded and aerloua amount of dauiAice before 
auytblDK wnniK la deteetetl Deshles, oiriy a few site- 
des of wood are pn»of aiealiiHt Lhla activity Ah Hub- 
meived tlmbora, espedally piles, are naed as the fouiida* 
tiun of many murine Htructurc% It may In* Knintml that 
the activity of the tomlu may besHune danaeroos aa wdl 
as expt*nMlve JumI lieftirc the Great War — tlmt Ih, in 
]&l3^tl)e Manati Huaur OftniHiuy built a luarlne pier 
In the Bay of Mauatl ou the north coast of t'ulin In 
Hve years, In the sprlnK of 1918, part of the pUr failed 
In order to keeji ui> nuKar sbipmeutSt qntik work liad to 
be done by way of repairs. Bat after IhlfS tho pier was 
examined In what apiMmred to lie k<kx 1 nud lunlaiuaKeil 
liarts. Oertaln piles bad broken iu two They were 
found to be sorluiisly boneyntiinhed by some boring 
form of llf«^ tho prlmliwl damage 1>cliig iippitn^utly 
In locations that bad been In de(*p ^utir niid at or near 
the mud Uuo Plight pllee wive pulled whUdi were 
thought to represent fairly Uio ivnialuJiig siuml of ap- 
parently good piles. All of thorn gave wiiy, lirtiikliig 
at the mud Hue Pl\hUntly, the whole phr had, so far 
aa Its fuunilutUm was cuiictnii*d, gone to isit lu live 
years The pll(*H W(*re of Cidrnii hard wood Un- 
doubtedly, the b rt'tlu was restMiiiHihle for this de- 
struction What has lH*en lltiistratcHl by this caw la 
ropresentatlTe of the dc^iiredatlous of this uiollusc 
twerywhtre 

The toredo Ih familiarly known as the ship worm" 
Unct having ontereil h pile or other tiuilH*r, the b^nnlo 
Is uiiderMbss] Jie\c*r to conic out aguiii U ftdlous tho 
gnilu of thu wo(n1, os a puentl thing and one lertslu 
Imrrow holu mvir hre^aks Into another If, In tho 
course of Its burrowing u<tlvlty, It cornea Uio close to 
another hum»w, It ultors Its eonrse to puss Great 
mimbers may inhabit ii single pile, and cut Its in 
terior lu tho InfesttHl wmu to more shreds of wood 
HtlU tlH» pile luuy stand and preiKul tlio general ap- 
pearance of soundness Thu burnm iiiuy attain dlnm 
uhrs up to ^ or % inch In the higher parts. Tlie 
bolo Is lined with shell But, usually, n sliort liugtli 
at the top la loft nneoated H^suctlnicw, however tho 
Uutng covers tike full length, tlie Inner end then being 
bumlapberical 

The bead of the teredo Uea In tho Inner end of the 
bnrrow An adult may tie only a fc*w Indum long or It 
may measure a yard It depends on the luirticnlar 



ExpcrimeaUI {dies removed from California watera 
in 1913. I^e borers and their ilk have left little 
enough of the Ug stlcfca 


Blkcclrti. There is u pair of shells at the head. These 
are triangular lu outline and quite concave next the 
animal Just how the boring takes place Is apparently 
unknown It has been coiijoctured that It reaulU from 
opemtiiig the riiclhs. Thus, the termio has Iwen 
thought to use a sucker like foot at the bead end as 
a means of fixing itself and th«m cut the woody filter 
with a rasping action of the sliells. Another oplnton 
makes the boring aetbm due to a solvent secn*ted from 
(be surface of the teredo Still another thought U 
that the teredo gets ahead In Its burrow by means of 
slllcloua particles imbedded In the skin In front of the 
shollB But some scientists any that there are no 


■Ulchras particles nor solvent add eeefethm. One cit- 
peit believes the fopt already nenttooed Is tbS real 
boring tool Another animal, the pM m», has bean 
actually observed to bore with ibtUsi p tQOksr foot 
being used as a support Against tUs fbsocy, la so 
far as the teredo is eonoernedt Is the preaoiiea Of an 
etddermts on the sbella, whldi it is thought ooold 
hardly be preaent If they wore used as raops. 

The tmAo may operate with smne rapidity One of 
the older natiirallata teUs of a ferry-boat accidentally 
sunk In the qirlng and raised again after four montha. 
The wood bad already become useless. This was on 
a northern coast of Rpalu. 

Bume woods are bcilcved to be proof against the 
teredo Bnecsewood, fumid In Natal, South Africa, ia 
claimed aa Immune It has been considerably used In 
nmrine work. Jnrrab wood la also dalmed as suited 
to marine construction on the ground that It reslaU 
better than any other wood the teredo naosUs and other 
boring aulmnla. When used ou land In the tropics, this 
wood is said to he equally good as a reslster of the 
white ant It Is f<Niod In the southwest of Australia, 
and nowhere else than in Amttralia. There Is a good 
deal of It there and it grows to goodly slsca sines big 
enough to give a timber 2x2 feet In section and 40 
feet long U has the same specific gravity os water 
However, It has the bad quality of breaking rather 
easily, there being a ileficluncy of fiber 

Tte teredo Is, however, nut the only marine boring 
animal A very rimliar type Is known by tlie name 
aWo/rgu This Is also a mollusc Thu eggs are lalil 
free In the water 'fheso hatch to form swimming 
lervm Thc> are at first free In the water and are 
said to attach tbeinsel\es by a foot to a timber and 
then to boro their way lu 'rhe tubular holes arc Unetl 
with cHlisireoua material The diameter of the hols is, 
on the average, aUmt % Inch but It may run up to 
i Inch like length may be lu the general nelghborbiNNl 
of 41 ^ Inches, but a maximum of J2 lucbes or even 
more is sf»metlmes attained. This little mollusc Is so 
timall when it enters that the perforation ia like a 
idn hole Inside, however, the diameter grows with 
that of the animal ItMclf The galleries are said to 
be closely Intertwined aml» very numenma 

Tike IffSftoWu, commonly known as the gribbte, Is u 
very small iwqHKl This auliiml Is suiipo^ to gnaw 
or Idte Its way Into tlie pile or other submerged tim- 
ber The body Is somewhat fiat and there are numerous 
legs. The de{iredatlon consists of a bole 1/32 to 1/lfi 
Inch In diameter directed perpendicularly Into the 
tImiNflr Tho deiith of the hots will be, say, ^ inch 
Between adhtceut holes, the partition left la quite thin, 
BO that they pretty effectively destroy tho wood to tbe 
depth of the penetratlun Tbe Umnoria Infests both the 
iConilnuf^d tm page i2il) 
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'llili^ Rtbttt lhff« 

E VimtBOOr ha> hmd bow tbe r«b- 
Ut aflM be «u diAibenitely Intro- 
doeed Inio Anedwlbi, jDvltiplM to eucb 
ea extent tbat wltUn e oonperattTfly tew 
jmn be become e peit, end bid to be pnt 
down et e coet ol meny nUUoxe. It e]> 
|ie«n tbet tbe trrleeted dletiicto of mir 
own Weet ere eubdert to tbe eeme troable, 
thoBCb la tbli ceee they ere limooeDt of 
hertne bvooxht their own woee npcm them* 
Mlvei. Beedere of tbe eerly weetem dee- 
Klee will doabtlOM recall nomerooe an- 
thon wb6 here repeebed tbe ram ebuut 
welkUit neroM the pretrte on W rmbbtta 
without ever eteppinff on the fronud Ibo 
preeest pbtnre eiraa aome IndlcetSon tbat 
thle mey not have been eUueetbor an ex 
aneratton. It oomee from Ulnnldoka 
OooDty* MabOt where e vtbbit drive la 
now In full ewlaft and 8D|000 of tbe jacfca 
have aliMdy boon MUod by tbe oreenlied 
efforts of the ooaunnnlty The plctnre lu 
dloatee suAclently wdl tbe uanaer In 
which tbe ribUta that are to be found 
over a eonatderable exinuiae of territory 
are rounded up and driven Into a corrol, 
ibent to be dealt with accurdlnjr to the 
oxlgendee of the altnatlon We are 
rather accosUwiMl tu wich tactics in deal 
Ibff with borsoa, rattle, and other large 
anlmols, that they are effective with 
nich a small and eloalve creature as tbe 
rabbit may surprise tm. In any ereat, It 
looks as tboogb rabbit fur ought to he 
(beap fur the coming season. 

More Combination Frnitn and Nuts 

T ub account of tbe two remarkable 
fruits given in the Scjkvtivk Aukbj 
CAN of Doesmober 18, 1019 — a smooth 
skinned poach combined with an almond 
and tbe “raisin piiim“ whose pit (tontalua 
an odlble kernel resembling a haseluut In 
flavor— gave facts that nhould encourage 
enterpiislug bortkultuiista to moke a 
feature of growing them in such luirts of 
the Lnlted Htatea as may have a fiirora 
hie rllmate. It seems Btraiigo that while 
these fruits ahiiuUl long have lK*eu im 
Iiorted in a limited way compuratlvel^ 
nothing should hitherto have been known 
of them outside of the foreign reHtUentN of 
Now York among whom they had their 
market Thu nectarine, of course, is Him 
ply a smooth skinned iieach But a nec 
tarlne that yields an almond Into the bar- 
gain MboiUd bo something worth anybody's 
attention 

The writer of the article, however, wns 
In error In his uasertlou to the effect tlmt 
these wore tbe only known edible fruits 
that contained sdlblo kernels. There are 
Heveral others; One of tbe best known 
le tbe cashew, its delicious nut la con 
Htantly growing In favor and may Ih> o 1»- 
talned very generally la our large dties. 
There are eome most curious facta reUt 
lag to It The cesbew nut Is borne by 
tbe tree called aaerfadtom oecHcnfule, of 
Aniarlcaa tropical origin, bat now grown 
la nearty all trotdeal oountrlea. Tbe tree 
beloiiis to a large and wlddy diffused 
fatally tbat Indodes tbe mango and tbe 
plstacAla The pistachio nuU by tbe way, 
la another Inatanoe of an edible nut or 
seed, Qontalned la a fruit But whether 
the pistacbla fruit la edible or not does 
not appear The nut cea« chiefly from 
the Batkin peoiiumla and is onmmon at 
Ctveek and Italian fnilt stands in the 
■iagea fbon^ tbs native Amerioau's 
cbM esntact wia It la tssnally in his 
Ice cnam. 

The cashew gspi Its- Bngllsh DaaM from 
a pheneae atton ^it at tba irrench name 
of the tPNy gegfoa, which in birn Is ds- 
' rtsnd from the BngQlab nama, Sradgba. 
In Porto Bito and perhaps exm other Span' 
Wt Wtof IMles, ffbsrt the tree Is com 
mop, It la oaBed pe/»a fprmomioed psb> 
leMsI) It la a handsome trto with a 
laiffs gloMir leaf. Tbe bfaweegn la Insifr 
alfleant; fant dsUetoeSbr fregrant The 
rdatlpnihlp bet we en tbe fruit and tbe 
nut of tbs eashew lo eo peeuUar Chat tt 



How tbe weetem Irrigation fanarra jweceed againit tho rabUt peat, which has 
come te a point where action la necceaary 



Lmr0e pieturct TIm braulfnilt, wbloli soaUin* adible nuta Imbaddad in th* odibki flesh of the 
fntH /weerCj Tbo remiU'knUt fruit of the eoehew tnee. In which the Hlbl* nut ef on edIMe 
fmlt la bUmM to th« ootaMa of tho fnilt. which d«voka» sftar tbo not and partially surroonda 

the tetiae 

FruH and nut in one, two examples from Porto Rice 



Where esdralle are bated for eUpiMat all over the world 
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would, perhaps, be more In order to call 
tbe fruit the * fnilt of tbe seed * rather 
thau tu Hpoak of the nut as the “seed of 
the frnlt ' Thin iM'CfliiMe the nut, wbirii 
la kliltiey or 1m aa-Kbfl|>cd, grows to full 
Mine l>ef<ire tho frnlt In formed Tbe l<mg 
Httm or *hyi«H*nn»,* of the nut then be- 
gins to swell nnrl grown nipldly until It 
forma a p(*ar hIiiiihhI odllile fnilt, half 
'Hwnllowtug the unt which protnulen from 
the thick end, lu a fnahlon most amaxlug 
to one wlMi liHH uc\ir socn the spoclpa 
liefurc 

The manner of growth Is nrjt tho only 
iM^ciillurlty of till* cfiahew, as many have 
found to their *Mirrow llie shell of the 
nut mntaliia a \iHc<iiut and atTld olL ex 
ccetllnglT caiiHtlc In character Tho ef 
feet of this oil Is similar to that of iMilooit- 
iv) tipfiu ]>erNoiiH ^\lth whom It comes In 
I'OutAd Ihe imt 1h rosHted before It Ih 
wilt to tbe market and the oil, evaporated 
hy the heat, la cxpellc<1, leaving tlu^ unt 
harinlcHK Hut great uiro ban to l»e taken 
in the roasting, fur all |>orsouA siiw'tptlhle 
to lT3-i>oiHonlng — Hiid iierhnps even others 
who nre imuiiine — on* eertatii to cuntrait 

II enm of the moot \lrul(*nt kind If tht 
fiinnw come In contact with them Not a 
fiw tM>rwmH who ha\i had tlic raw iiutH 
sent them hy frh iida in the troidcH with 
out caiitlun us to tin lni|iortiiiici of ix 
tnme <are in the rouHtlng, ho that the 
fumes ahull go tlther up thlmmy or U* 
larricd to windward bare had a hittir 
exiierlencc In thin rearioct 

Another important ctllhlo fruit iiirr\ 
ing nn (*fllhle pit or Ne<s1 In tlte niHiue> 
or napotr marnt p o nailve of Mexleo and 
othi r pnrtK of tniplcnl Anierira Tht tri‘c 
1 h eutliai thi maiiitma atm'rirmut llic 
iniimor In a large fruit taking two years 
to iiintnrt* Die tree la \ery prolific uiiU 
iiirrkH tla* fruit in all stagea of growth, 
00 that It Ih coiitlnuiiilv coming to inn 
liirlO tin large single m^nI Ih often the 
kIxo of a hcuo egg \Mien drlt»d and 
ground Into mial this sec^d lo hlglil\ nu- 
trltlouN and pnlotahlc ITic fruit Ih sub 
diiiitlnl ill Meah, mm ti like tliat c»f a 
pumpkin when (XKikiol within It lo of a 
rich oriiDge or torni-cxitta colc»r Ita 
ilt)\or Ih Hinb (hat n Viw I'liglaiid «1 h 
I tor In Mcxl(*o <n1U*d it *h sort of niHnral 
laini piiinpkin ph 1 hc» wnhIm of the 
luiimi} lire HO large that ii \(ry few would 
ninkc 0 iKiniid riiev 4*ould lie ho euallj 
cfdlecteMi and the tre>c> Ik ho fruitful, (bat 
it ahonid be powifMe to grow the frnlr 
H^Htoinatlcallv solely on necoiinl of tbi 
food value of the seed , moreover, the ox 
ceH*ellngl> Kwesd fnill Ih ho rich In HUgor 
(hat it might lie made of no- little service 

III that n HiHH t hy exlraidlng the Jaloe and 
ndiieliig It to aynip or iicrhaps converting 
it to Hiigar 

U<t another nntliearlng edible fruit is 
the famoiiH hreailfniU of rolyneala, iMirne 
li> the beautlfnl tree called artooarpun 
rtuMHunin now grown lu tbe tropics all 
ouir the world The tortile variety <»f 
the hrcadfnilt iMuthle Its edible flesh, con 
tains nu atmuduuce of unts tbe slac of a 
large chestunt Tlieae, either liolled or 
roasted, nre most imlatable and nutritious 
Thus treated they are often ground Into 
rural 


Overalls by Oie Bale 

W llIbN our new suit comes home friwi 
tbe tailor n, It is carefully folded 
mid w rapped In Innumerable layers of Us- 
one paiier, and Uie whole placed In an 
Individual Iwx of its owti with every pre> 
inntloii that It shall unt acquire a single 
wrinkle Hut every style of wearing ap- 
parel is not handled with tbo samedegreo 
of dreumaiiectlon. Our picture riiows tbe 
rough aud ready style in which overalls 
for Instance, are packed for shipment to 
foreign and domestic markets They aro 
pressed without ceremony Into the small 
est compam. and then done securely up 
In bales Such (reotment Is altogkher 
different from that accorded the noble 
dress suit 
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How the Potter Does, by Machine, the Same Things His Ancestors Did by Hand 

By M O Goldsmith 


T lir flmt p(tUT 3 lUHili It u man Imik lu Ctu 
>tine Aki Hut mini mi ii dist^itind thi fawiiui 
rt 11 cf tiiHiilnL tdOfcloi t HiN *f Hie imih hi 

toll ila> Uip only HiilKtuiiti Ik Iihh ttci found that 
tan la» uioldid ntiil raiHh t k«tii lt« HbuiM* ithiu boktHl 
lohuulc ami hla aiatii rttauilim tht hlst>r> of chili 
xatinn tmt in the Uotktniil In dm tlim naib the mit 
Urv htogc and lieflii to mix and shain and bake mud 
idea Johnnie in t « r thliikM t f It fta IflH u play 
Ncithtr doca T ihmih k fiitiui thi pttter He kmwa 
that the makliiK t initti uttiiic* todnv la a man a Jot 
(he f utaldei niai linoaim that ]Kittin H a «lm)de 
Alt— that A luinp of I ln\ g it into a maclitm oiid cotueu 
4 at a dlMh U tkiesnt Ihtrt N hiinlh a at p lu the 
long proc* tm that dc enu t dt in ml on tht la rkmnn a nkUl 
nml lart in futt the hiuil u of a iMittin ih marked 
not hy the iHicUIng smiokt und uulMiut oilor that 
IdiUtlflea othtr futtorha hut In the pile « f riiliiM Ik aide 
the a all — the amnNh and cniKh of at me hundriKlH of 
hrokiu dbdna duinpod out oh pnie naxte U be wild at 
a ddlar oud a half a t ui t Um the hmitha of «t<il 
fumHeea All [Kihaiw UcauHi ut the niimtut Mheii 
It a«H time to regulati the In at of tm kiln, the dr« 
man wamtt <ni hla Joli (or a llretuou can make or 
hnak a puttei) 

All the outiiut for a ^eek npieaentlng thoumnda of 
d llara iK fired at once In huge kllua hio oturlea high, 
(fi h htidlng th luaand ploois kor two 

du)H and a half aftir the tmulug H bricked up and 
tlicM Ktarud the hint giaduall} muuiU higher «nd 
hlgber, Uk OamiH folhmliig the tinea and wrapnlug 
around tho omii and < ut HKoln Iheie li no therm ime 
Ur to till tKhin th( ciltl nl hmixratnre U reached 
1 r la there an auUmati tk^lci to regulate the heat 
AH iM fonnd 111 a ateel fdaiit f r ruhiHr fmtory Ihlnga 
aii bainMulm, there lu Hu kiln clumhal chaugea that 
i(\irhamM>u tnhi alikt In tlmi ir temperature It 
iH th** aethn of tht heat on th* hlMult aa they <011 the 
niiKhiKd iMttcr\ that N luuNHUnt And no auto- 
in itu tU^lreH tan ttll that 
liiMUad through a ia*ephoU In tht nail the fireman 
nnt<h(ti thitt tiHt mm a of rla> inKtdt. You may 
wonler h*n ht lan Mund Uic heat hut the walla are 
s< fhhk anl tht pttn'holt ifo amall that there Ih no 
limb of tiame In bU diretlloii When tlm pemk of cone 
N 1 bcgtiiH to tut be kmmH Ita melting point ha« 
1 tn icAChfd and Ik kiumH what atoge In the firlot 
Unit miUtiiK itprt*mntA No 2 hna a hlgber nieltin# 
I tilt and benr^ nahhlng Bat the tUting of No 8 U 
A Kikiml to ship itiklng 

All thle time he hai not been able to obeerve the Ma- 
4ult itaelf for that Ik tlghtl? patked tu big flredar 
iHixm, aaggera Ho 1m douhtlcMa oblirtoha to the bean 
tlfnl colors these rude MakgerH take on after mneh 
firings rkdi brown shading off Into copper and or 
nnge His Interest is In the rontentn Bnt their fate 
be cannot kn* w for another two days It would be dls- 


iihirouM if thi kiln fooUd Uonii pilckly and the blscoit 
f ntiAited at a t< KiieedT lUte 
When the Is om hi mat dIscorer that 

H nu of the Hoggits wire not thJitly caulked In the 



Staddnt In tM Uln Um ireday bma iHed wMt 
raw Mitlmware 





preparation for firing Hnifnr fmasa froni the eoal 
have found entrance and ruined the conteotn by dlscol 
orutiou Ut right at the aUrt, a goodly peros B t a ge of 
the biscuit ma> haye been dooaied» If the nan who 
mixes the clay determining the dlfierent pcoportioiie 
by weighty failed to calculate correctly the vw^ng 
amount of tnolsture In the raw day and to alter hla 
mixing proportions accordingly fhe mistake wont 
■how up In the slip honse wliere the days and the 
imwilered flint are mixed with water Into a thick cream 
that may well bo called slip Hnt the troth will cot 
when Ibe biscuit Is examined after firing 

Some of tlie baked ware may show dafectlTe specks 
because in the running of the slip orer magnets to le- 
more the Inm or In the atralnlng through fine Iswn 
•leres some Impurities atiU remained Ibe pnri^rlng, 
filtering and mixing of the clay are mechanical proo 
cMsis hi whlUi the American potter has made great im 
proTcments 

In Knglawl it wonld be coanted a aacrilegt to wash 
the windows of the pi>ttery or to whitewash the walls 
to keel) the white powdery clay within boundgi or tu 
group tbo prucresee to arold waste of ttine and eftwt 
lu the fine china poCterlce of Britain they knead the 
cla\ not by means of a pnipniU, but by hand A man 
whacks the day with a huge nudlet, and fbetehy does 
sometblng to It that ouKhlnery canuut de^ Just as the 
woman who kneads her bread and doea not trust It to 
the mixing machine «)ts bread of a bettar quaUty It 
was to get this quality In the dUhes made for royalty 
that in the old days men trod barefoot on the day* 

One urn hardly imaghie our labor dotog thab«*'twr 
can one Imagine our pottorlea taming oot aaytUng 
like the Wedgwood Qnemsware Our aebiemmat la 
In mnkiog good ware; cheep enoagh for etaty woama 
to queen with Dsinberacy eean in potteryl 

But no amoont od tteihahlofd derleea oaa tokke the 
American pottery Independeut of the worker Beddes 
the fireman, who ptoys such an Important part to tlw 
flrtog of the biscuit and uguiu <» the Udktar firtog 
of ttm alss^ thsra are three toldirtaat xNO^-dto 
man, the idUer atkk the dtppsfc. tt takes tbvW years 
for an apptmiilce to aBtulth dto dHU for any cue et 
thsia jdba* 

tlw Jloirau UtplM< pWim Md 

tl» MkM « tab ,( Star, Hw thtak > ■ ■«** > » Itab tta 
hta ftiwtad t ted tatvw It vUk «tet 
l»tatatlw«te«<d*dtaAbata* Ktaf htal «Mi 
Mild,«»tkk !• IB dw w wiM f itepMK ttanrtted tt* 
■Mitittte It I* Bw ita i M y mMi ttete* ttw ttaite 
«f ft* Abtt. nw AMteta* W ta ftte tte taiK dte 
te Msdta o( «ite MW* Uta MaiMi 

to ta«r teMta* flw ««wte Kdt* • MMi itadfi 
tell tta ciw flSOM tw MW ted KtoA* w 

doss a o PBa g hat ciRf ws pssBqr moo# fiMag spM 

(OsaHagodowiWioWV 



scasmtic American 



It uu# 


•f fwtnwtiwg riWpawt (Flf* 1)# diclet, (Flgt S)« (Flff* t) mmI parabolM (Fig 4) by folding papor, the mathemnUrian will recognise 

n appH^lon of loe onvelope principle 


^ tajriiig Out Cnrwm by Folding Pinior 

O N o piece of thin peper or tracing doth draw a 
drclo (Fig. ]) nnd take any point P within the 
cirrie. Fdd the paper so that the point P falls aome- 
where on the cfrcumference of the circle, and mane It 
(town hard. Open np the paper and In the same man- 
ner fold It again and again eo that the point P faUe 
HuceeariTely on a number of poluU oomplotdy around 
the drcumflerence It will be found that the irocceeeWc 
maaea In the paper haro traced cut au elllpae, ai 
abown by the dotted lines In Fig. 1 The tranarerae 
axis of thla elllpee ia equal to the radlua of the glren 
circle, and the fod are the point P and the ctmter V 
of the drete 

If we prepare eereral plecea of paper with the point P 
taken anoeeaalrdy nearer the center r of the circle, the 
reealtlag dllpeea will be fouat to hare aucceoelTely leai 
evcantrtdty and to approach ■ circle In shape, utitll 
flnally when the point P cotnddee with the center of 
the otrda^ ga in Fig Z the ctinre traced by the creaeea 
la a dreliL 

If, now, we consider tho point P as morlng farther 
from te center of the drde, the resulting elllpeee-- 
with traaarerae axes always equal to the radius of the 
glTTO dr de ■ beeonie flatter, until, when the point P la 
actaaUy on the dmuaferenoe of the drde, the HUpse 
degenerates Into a atrali^t hne. 

Ai SDOB as the point P craafee the circumferroce and 
le ontalde of the clrd% the creases In the paper trace 
an hyperbola. As In the dUpae, the tranmrae axis 
of the hypertwla la eqnal to the radlua of the drde and 
the Axi are the point P and the center c of the drde 
<Flg «) 


Wlicn the glren drde Is ctHiHlderwl to liicrcnHo intldl 
nJtely In slae until the ctnuparatlvely huiuII iMirtlon of 
its drcnmference that can be shown on n shc«a of 
paper Is practically a straight lliw, the iiirvo traced 
by the creases resulting from folding the isMut P uii 
HttccesslTe points along this straight line Is a piirnlMiln 
The point P U the focim of the parabola, bikI tin 
straight line Its directrix (Kig d) 

That tliese ciirTAs are true “chmiIp sections nml md 
haidiaxard shapes nuij lie pn»\ed by auvoiic familiar 
with the inetUoilH of siiabtUal geometry — the e«|iiaUoii 
of aup one of the creases, nderred to recdaugular eo 
onllnatcH, may be thrown Into n form reeiigiilxable as 
the wiuatlon to a tangent lo the imrtUiilar tnrve un- 
der luvivtlgatlun — liy Fratu in Jf II enton, Jr 

Tricks With Bottle and Glass 

AUONU the old frleiuls that are always new are the 
jt\ bottle and glass rricin wiiltii are hruiutht to our 
attention oTery little while (hie of the most wtriirls 
Ing, to those who hara uerer sih^u It Iwfore. U tlie spin 
ning of a idato on a needl(!-|iolnt The drat pn»perty 
for thla stunt la a bottle A needle U driven flrmly 
Into the cork, leaving a goodly seetlou of the sieid 
projecting upward A second cork Is tnit into four 
pieces, ai nearly equal in weight as conveufeut, and Into 
each of the fragments a fork Is seenrely tlxed It Is 
of conrae necessary that the forka bo nnlform, ami tbol 
enough of the cork project at tho front of each so tliat 
the forks may Iw auspeuded about the edge of a dinner 
idste as indicated In the picture When all thc»se pra 
llmtuaiies have been attended to the plate and oil Its 
contauta may be spun upon the end of the needle with 


not c^>eii thri iit« iiliiK to fsll otT The set ret. of course. 
Men ill the lo\i iiiitir of grH\ll> of im iiisemble 

Hnlnniing nn egg In iin> iswltlou on the edge of n 
lH>ttle*ne<k Is another trlik that ulU startle the uulnl 
tin (I'd Tills timi It Is ttu i*gu that has to undergo 
II pns'cviM of preimnitton It innst Is punctured at iHitli 
t uds aud b1o\Mi mid then IIIIikI with Hue sand llist 
U nil It will thou stmid Hliere^or ond honorer wi 
put It — agnlii ISHMUso of tlu fmt tbnt In all Uh |sim 1 
tions tho center of grarltr fnJiK within tho Imsi on 
vihtch It Is slaiidlng 

Kiumledgi^ of how to do It nither thiiii iiuy K|H*tlnI 
preiiaratioii Is luwssary for thi thlnl trick lllustnited. 
In which a nmlle Is driven thnnigh o coin contrar} ti» 
tbe impresHloii which nii>oiie would resistor that It 
cmiiiot Ih done Iho c>tiln must lie placed ocrosH tin 
oiieniiig Islwceii two tablet or two books, so that ItH 
cviitcT Ih clear Isiieatb Then tbe iiit'dle must Is in 
sorted In a (‘ork In sucdi fashion that Its isdnt proJcNds 
on the (sio side while Its head Is aliont flush with tbe 
siirfocc* of tile cork on the other tnUer no cir- 
cumstances must the bead he exissced wi that the force 
of tbe blow can fall directly iiism It, however If the* 
liistructlcms on? faltbfulh oliserved, a single sban> blow 
from the bninmc^r will iHUietrale the coin 

A iMilauclug trick coinra next It Is plain timugli 
when once (xplatued riie isslestal cfuiHlsts of an onll 
iiur> drinking glass. In tbe oiieiiing of which a big 
hat (*oric has been hik iired On this are put three wlne- 
glnsffes, rlmwlse, as luUlc'atcsl in the picture, and the 
only trick Is tbe holding of these In place until the* 
iNitlle can be set over them Once there, the plnnndt^ 
piece will hold the assembly together verv nicely 
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SCIENTIFIC AMERICAN 


Inventions New and Interesting I 

A Deparlment Devoted to Pioneer Work, in the Arts I 



1 UxternHl apimnincc of tho matnlwr that flU over th* RUlitR bola In Uw fual ianlu i 
of thU mamlMpr 8 Btvttrm of tha pliMc that aerewa Into the Intalw nanlfoM the arnma ladkata 
the tiny hoWa out of whieh the aaa iiamii 

Gas from th« furl-tmnk to help oat the cmrlrarctor 


First Aid to the Carburetor 

T iih UK are gas HU\t n* ami khh khvlth 
but Bbt^n Olio giH^ out to got ti wtor^ 
on oiip of tbOHO hi ih iiMiiflllj 

UlHtipiMiliited to flDfl tt notlilng Iwvoml 
till* fumlllar tdoa of mipplying inoro hot 
air to the mixture after It phkhi's 
tbroiigh Uie iiirliuretor A\boii n gtiw) 
line eeiiuoiuJisor apiamrs that lutn In 
some other wav wo have a Ktorv of won 
than oouimon Intert st 
1 ho oorhtiretor Ik not, liilien>ntljr an 
Dllb font mcKhAiiiHin with tin 

mirt of ftiolH no It ttHlnj Uh goal 
Is tiM* raiiniifartiin* of ii etmipletel^ gas 
oonK mixture of air anil gawiltiu , entire 
ly niialiH^ius to that of oxygen and ni 
trogeii In the nlr itm If 1 he onliiDiry 
remiM fiiilN far abort of UiIh In that ti 
e<uiNl(leniblo qnuntlt> of the gHHollne In 
not or mixed at nil, imt ta ear 

rfod Into the Intake nianlfobl In the 
form of minute drops of llqnid, huh 
lieiidetl In the current of kah Su(h 
dro|w may hnm but they can uever ex 
pliMle 

I he prewnit Inventor min him got 
Ills InHpIratlon hy uppUIng his nose to 
tlH orllUe of u gawiline tank and niillx 
ing from the (xlor that In the atiiioa 
phere Imnoettlnlely almve the liquid n 
imtnnil prrK*eHH of (firhuntioii vins go- 
ing Dll Hut here no drops of liquid 


The Handling of Awkward 
Materials 

H ANL) trunKjMirtatloii 1 m rnplilly giving 
way to lamor-drlven devlcea The 
iiioHt dlfllenlt miilerlitl (o handle is long 
Ktnff In fiMt, until the appenriinre of 
the new strndflle trurk \^bUh is shown 


Ihe new atraddle truck ImiKNWB no 
limit to the length or height of load 
Tbi top of the platff>rm or boletera nee<i 
oiil) be four or fl\e Inches atmve the 
floor, and no small wheels are requlrml 
to go underneath the platforms This Is 
nil advantage In hauling heavy articles 


are t^iu acoompUshed while the tnudr 
la hav doint ua^ful trorlL 
Stmctoral ateel nay be raadUy ban- 
died with thta etraddle trnek. The 
lengtha that may be handled are pnwti- 
cally limited only by the space ftTallable 
for turning And aa the center of turn 
Ing radius rirtoany colnddie with cen- 
ter of length of load, the action Is al- 
most eqalvalent to a turntable By 
meane of pUtfom aaH% package 
frelgfat, heavy ma<dilnery and other ar 
tlclea can he readily hailed, as shown 
The straddle canirr la the InTcn^cai 
of H B Ross of Benton Barber, Hldi. 
It will lie recalled that a Urper nachine 
of this kind la being empk^ tn lum- 
ber yards The present machine, like 
the larger one, is driven by storage bat- 
tery The hotating gear, whldi ie motor- 
driven, will sustain the load at any point 
of lift, but at the maximum lift all huid 
strains are reUeved from the gearing. 
The opemtor cannot raim the load aliove 
a flxod point 

A CoDapsIMe Kakidowope far 
the InqnieitiTe 

A MANUFACTDRKB of phyalcal apiM- 
ratus In Cambridge, Mass, has In 
trodneed an Interesting kaleidoscope 
which will give the young student an 
idea of bow this Instrument works. 



lire sprayed into tha air tin* explosive 
nilxtnre being produced solely through 
the ability <if the air to aliwirb the vuin 
tile liquid in gaseous form In this mix 
tiire there will bo no drtqilets— nothing 
hut explosive gas. Why not liitrodun* 
It into the cyllndersY 

That U preclaely what the apiwratus 
pictured doesw A pipe Is threaded lnt<* 
H hole bored In the Intake manifold, and 
its other end carried to n miMultor that 
screws over the fllllDg hole In the fuel 
tuiik As soon as the engine turns over 
Huetlon Is set up In this auxiliary feed 
line as welt as In the regnlnr one, the 
\apor from the fuel tank ruuK Into the 
Intake, there Joining the mixture from 
the earhun*tor 

Among the detatU worthy of attention 
may be menttomd the safttv arrange 
niout Every engine backfires now an<l 

then tinder standard practice the 

norst thing thot can folhm Is the hloa 
Ing ont of the carburetor Hut an en 
glno that can backfire directly Into tfae 
fuel tank would bo something more se- 
rious So In thU devIcH* the auxiliary 
feed eaters the Intake manifold through 
a tiny noxsle, shown at a In our diagrniu. 
the boleB In which are extremely mlnvti* 
Tn the aeroDd place I f combustion 
should get throagh these, It would lie 
(Conrintioff on page if 11 


In the u(x*omtmuylDg IlluMtratlon. the 
imudling of awkuard materials has al 
nays presented a problem which bad to 
lie solved altb Improvisations, 


like mn<hliier\ Material to be trans- 
ported is pllefi on platforms or tn boxes 
and long stuff may he placed on two 
simple iiolsters. I^osdlng and iinloadlng 



This kaldtloscope. shown open and 
closed, is made wholly of metal, with 
the exception of the reflectliig mirrors. 
The tube oonalsta of three atrips of 
neui two of which are hinged to the 
tUrd as shown In tiie tower fignre. 
Uptm these are moontad atripa of glasa 
mirror plate, which give the benntlfid 
flgorea formed hr tha ctjecto in theceU 
or bos at the bottom A hook on one 
of the Bideo boldB tbmn togMher when 
<loeed as shown In the right-hand view 
The eonical part at the top has an opim- 
Inf about a quarter of an Indi la di 
ametar tor viewteg pnrpoaaa, ThU as 
w«a aa the bos at Bu bottom U fas- 
tened Ormly to the strip to which the 
doom ate Unged Tbia bos has a dear 
gUpa Bid* on toe inride and a groand 
atasB ride oq ^ outside. Ip tMs box 
are pUosd the hlto of ooloved ghuag «r 
other mofe eUbDcatq objects ftmnd tn 
SOM kaUMoetoptoi rihkh the 
btantlfid tainajwmtonlooirtngthrohch 
tha tube tasrard the light The Iguret 
tonpad la thla tadMomt are riit-WeA 
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Br nttUq the KtfMdMpMW fa* 1,KK 
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MNMInf UndcrM 

from HiW 11$) 

tnff tb« litaff entitUM Urn to po» 

^MiloQ of flM Uodr t^mom tbe brokeo 
prooodfc A skUfiU ond almoOt 000 
jUntuMu QM} of tho l^rakei In required to 
|BMp wltWa tbe pomelMior tnUo wgeoA 
Itorit of 2$ milts ttt tumr ftoveral timet 
dnc^ tbe ooMt dowo the moantoln tbe 
trttln stope fur about Are mluntiw tu r1 
low tbe irlwala to cooL 
For frelirtit tralut still vreater precau 
ttotw are nrcta ssry tbe bead engineer 
on weat-bonnd fretgbta appilea the brakes 
and stops a little more than a train 
leuictb after leaving Tunnel No 0 which 
Is on tbe east side uf tbe aummtt If he 
did not stop be would run through a 
sbUngr oot oC tha Shoda and on to the 
ground, for tbe switch is alwsyn set for 
tbe skUng and must be thrown hy the 
head brabetaan. After tbo beli»er la cut 
oft the engineer charges the train fol- 
lowing which all retaining valves are 
turned npy Then tbe air U tried Iqr open- 
ing tbe angle cock at the rear of the ca- 
bouae which sets all the brakes. 

If all la well the brakes rcleaiite snd tbe 
engineer, having received the staff pro- 
ceeds without waiting tor a stgnal from 
the rear of the train fur the excelleot 
reason that no signal conld be given All 
communication between front and rear 
of tbe train Is entirely cut oft while the 
train is in the shed and all asnal methods 
of operation arc abaiuloued The flag 
man bangs a l>leta lantern under the rear 
platform close to the track und atotluns 
htiuself on tbs platform where be keoiw a 
fbise watch of tbe track If be sees ties 
freely sidlntered he knows a car Is off, 
so be opens the emergency valve and 
■htps the train 
80 lung as the lights at the entrance to 
each block are both green tbe engineer 
keeps going, exchanging staffs by means 
of a staff catcher at the side of the cab 
But If tbe home signal i* red and the 
distant signal Is yellow be retains his 
staff Bud enters the siding l*hcn* being 
no way to get a signal from the ruar of 
the train the engineer watches the signs 
on the aide of the shed which are num 
liered •W “26." *‘80.” snd so on untU 
be Is opp^te the number corragMuidlDg 
to the number of cars In his train, wlien 
be knows be Is In to clear, so he stops and 
staya until tbe opposing trains inibs. 

Six times during the descent of the 
iiKmotaln the train halts while the train 
Is inspected as the wheels are coiding 
man on each aide pa»M along the length 
of tbe train looUag tor brake beams 
down, cracked or broken wheels and not 
ing the tomperatnre of the wheels. If a 
car haa Wheria too warm the retainer is 
tumad down to give tbe wheels a rest ex 
cept when the englueer holds the brakes 
on. If a car has hot wberis tbe brake- 
tilston travel and tbe brake rigging 
are Investigated to see if the brake shoe* 
are being held against the wheels. Often 
the wheels are hot enough to hum the 
flnfors, sonetimes they are red hot 
swnetimeg thay get hot enough to bunt 
But aogirtiinrs they krs so cool they 
show Chat tbe ears are not doing their 
riiare of bedding the train 
Two Wonpnaea are assigned to a fmlt 
“block^ of 40 cars east bound, the helper 
being plaega ten cars fsooi the rear end 
la the ehads not even tbe usual whistle 
fdgnala bstwsn lead engine and belp» 
cad he aacyhangsd, tor wblstte algnaU can- 
not ba heard. 80 when a train poUa in 
on a Skttng tbo head engUwer releaaea his 
brahea and lets the sUdt mb ba<* on the 
hripmr who ssts his Independent driver 
bcakhi M odon aa he oobm to a stop. 
WbM tho land snglMer Is ready to go ha 
•stn m ticahaa With a heavy rednetton, 
than,wMi' Tho^anglnesr on tbe hslpw 
b a algaat to gOk ^ 
IjMs' i4e«t fjriw brahei and 


hbar 


Instead be stops at a mark oppo- ] 
gits hts window AU flagging Is done tor 
twpedoss. Hectlon num and bridge cor- 
pentors. who sie coustonfly at woric in 
the sheds put out turtiedoea on each sitie 
The roar In tbe sheds is so great that 
sren torpedoes cannut aluays be heard 
but a well-traiiied nose esn smell them 
The engineer also deiumda on bis mnm 
of smelt to warn him that drivers are 
sli]^lng i>therwlse be miidit never know 
It In the same way the eugiiiei'r detci-tM 
hot boxes. 

Ills Henso of touch guides the engineer 
In tbe use of thn>ttlo ami brake valve 
Ue Ikfls no means of kuuwlng whether tbe 
Injector Is working except bv feeling the 
suiiply pipe , f<ir If he put his head out of 
tbe wlDd<»w to bsik at the waste pipe be 
would get it knocked off 
A break In-two In the sheds means 
delay un hour to two hours. A xcau 
has to walk over the train tor he cannot 
walk beside it lu whiter, to tliiil out what 
Is wrong Then be has to walk to the m 
lioose, hoist a chain to the tup of tbe 
cars, drag It along to the break, walk 
over tbe top to tlie euglne, tell the engi- 
neer exactly bow far to buck up chain 
the break together, then ualk t<i the en 
glue once mon» tu tell the engtaecr to go 
ahead for there is no possibility of psisi- 
Ing HlgtMlS. 

Saving St. Paul’s in London 

{Voniinutd frtm page i/dl 
repairs of the sontbuest and Moiitheftst 
iders took place oulug to crushiug of the 
Htoue i using 

Tbe Imlldlng itseir gives us the best In 
dlcationa ot what baigieuB We 6ml that 
the impost molding in tlie rr>pt baa a 3 
Inch 1m ud of stone uademoath it, which 
is a pretty sure liidlcatlfm that the pier 
sunk that much lafforc the Impost waa 
idiiced in its present jMmltluu 

\\ e arc face to face with certain facta 
First, the ma«»iiry of the piers bus lamn 
cnudied Second, the agglomerate of tbe 
plera is not as gtMNi as It should la* 
Third, to whatever cause it mu> bi» due, 
tbe piers have settled Therefore, our 
beet course Is to make tbe plera aa sound 
as we can, and, like Wren, trust tin* 
foundations to keep up the present fabric 
as it did its predecessor This, then 
our present endeavor We cut oat stow* 
by atone tbe crashed masonry, and rein 
Hcrt soaud, using every care not to re- 
move too much at a time That so far 
we have beon sncceasfal is a tribute to 
the Tigllancc of the uorkmcn and the efll 
dent snpervlBlon of the contractors Tbe 
first pier (southwest) has beon praett 
oaUy renewed without an appreciable 
craih being visible We are now treating 
the southeast pier In the same way 
After we have luaerted the new atone we 
endeavor to consolidate the ruldile os far 
os possible by pouring In Uquid grout by 
gravitation. As a safeguard against w 
untoreoeen settlement, we are erecting a 
Steel center under the 8<iuth Transept 
Arch to pick up the weight should any 
fOllnre of this work take place 



0 gaiK« ttoto gift A idgBkl 


Getting the Rcet of the (HI 

from page lU) 

rack in tta itractnra. Therefora. It !■ 
prnctleabln to dnidteato In minlntnr. the 
ravernl utrntn that tnllncnce directly tbe 
nmlempMand DitaratloM ot oil, watw, and 
■UB when man dlatnrtia nature’, nbtar 
mean eqnfllbrtum. , 

The heavy face plate ot tbe tank pw- 
miti the esperlmanter to watch the 
chaiwea promoted by the appHcattpa^ of 
the forcee and Iqr to* introdnetlMtfot 
dnlda at Mi dlipoMd Again, when the 
teat cover* an interval of aome bonn, for 
example, photod^phl* recoM* cah bo 
made at prcacribed Intdrvala. In thl* vray 
are obtained data wbldi can be icaro- 
(Qed at lelaue. Fact* of Importanco aro 
thn* bnoght to llcfat wMch might eaoape 
obairvatlon dortng tlw ahlftiag ot tira 
iinmr* It ihpald be OMbtloaed bare that 


fhe Mills apparatus Is large enough toj 
allow tlw luvestigatlonH tu be conducted 
on a scale of Hulhdcnt iiiiigultudo to iivold 
ttn> lulsleadlng offectH of Luplllurlty By 
using aandH that are more or less satu- 
mted ulth oil and water, the capillary 
forces nt work are far weaker (lian the 
other ones that 11 n* delUierntplj culled 
Into fiction to the liivcwtlgntnr ond the 
latter ure subject of his immediate In- 
quiry It Hiioiild bo understcxHl, of course, 
tint the exiwrlmcntul tniika lun be cur- 
ried to luborutortes sltuited lu the oil 
flelda, and there rmplo^pil ngreeuldv to 
tbe geological oimdlttons dlscliwed 1 i> the 
driller s log and other Inforniiitlon ol>- 
tiilncHl during the oiieriitlon of a well or 
group of wells. 

It has for many }ears been suKt)etd:od 
that the nilgnillon of oil under groutul, 
once mim deslniycd the baliinee of life 
|M*nt-ap energy, migiit cnusi* ilie petro- 
ieuiii to l)e trupiied so that it (^mUI not he 
drawn surfaoe^vnrd h\ the ]mniim of ex- 
isting wells und, slmtlurl>, It uus be- 
lieved that u lack of undersliinding on 
the iwrt of flie operator ietl nil tiK» often 
to mo\etifenrs below ground liiai ^\oald 
shorten to n greater or lesser extent the 
pniAtuble prodwtive life of n uell or 
wells Mr Mills has confirmed ttiese ua- 
HUmpttons niid his tanks give \lsll»le evi- 
dence of mneli siiggc^stivo valuo 
He has mnde It < leiir ibnt, ultli suitable 
liirormutlon t(\nlluhle, it Is iHisstlde to 
adopt preventl\e iiuiisures that niui bo 
counted utMin to diei-k or correi*t siiMor- 
riiiwan water troubles Hint luive Inter- 
fered or tlipenteiied to Interfere with a 
Wills jiehi of oil, find thus to prolong to 
a imtrkisl degree the life of ttuit well and, 
|M«tluiim, of 11 ulde nelghlsirlDg urea 
Again, In a kindred wiij, his tests dim lose 
how the ‘nursing* of the nnturiit gas as- 
stsiaUHl ^^ith II giun jkioI arresfliig Its 
nntlmeh esiiL|»e, may serve to drive the 
oil to tlie siHd holes nr pump Intakes, and 
eveii 1 iitill> bring olsiul the extraitlun of 
u far Ifirgi'r ifercentuge of the p(*troleuin 
than might otlienvlse l)e frasible And 
then, ti»c npimratus has revealed how 
coitipretowd itir, forced down from the sur- 
fiice imiv hi relle*! uism to lake the plm*c 
of the viinlslied natarul gas In promoting 
Hh* recover) of oil Flnall), If llnic be 
allowed for the disturbed or retinilnlng 
fiulds to rcudjust themselves, It seems thnt 
the oil mav tissuiue nnotlier iNsdtiun whlih 
timv aid its extraction In oilier words, 
Intennltlent pumping of a well may give 
lietter results than (wnllnuous iijs»rat 1 on, 
11 lid even np|»un?ntly exhausted wells, in 
sous* drcunistHnces, inny l»e found produc- 
tive after a iieiiml of inaction. 

Enanics of Timber Constraetion 

(ConflNiMid from pope 118 ) 

AtlBiiUi and racIlU coasts «f America 
and tlie coasts of Europe ITie chclura Is 
niiotiier diminutive euemy of sutmierKod 
coDHtnK^lon in salt water It occurs In 
great swarms and the mode of attack Ih 
slinilar to that of tbe llmuoria Common 
nanios are sea fleas ond red wood 11(s* 
Tha «pka*roma Is yet another shell anl 
maU It resembles the llmnorla, but has 
a rounded Instead of a flattened body It 
la a llttlo bigger, excavating a barrow 
with a diameter of % to 8/16 Inch and a 
depth of tu Vi Inch It U less com 
man that the llmnorla. but in testa fresh 
as well as salt water The morteHa Is 
still another ehemy of marine construe- 
tioQ. When th» martcsla enters a tlm 
her, the perforation wlU be only about % 
Inch In diameter, but Che burrow Inside 
may reach a dUiineter of 1 inch It Is 
thought that the burrow Is not excavated 
for ftmd but for use as a retreat The 
bead Is Wvalvular It Is prdty much 
tbe whole affair When operating upon 
a timber, tbe bsod opens and a bard and 
rough tongue begins action As it works 
beck snd forth, tbe hole Is ent The 
msrtesla does not seem partlcaUr as to 
the mstarUl'into which it bores. Tor 





Wherever the prob- 
lem of Indicadngt Re- 
cording or Controlling 
the heat factor m mod- 
em industrial process 
work has been solved 
successfullyt there 
you will find Tycos 
Temperature Instru- 
ments. The reason — 
unc^uestioned utility » 
reliability and per- 
manency. 
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Hend liQH or u inodil of >oiir in 
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dcMce explaining lUupcrutiun 
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1 IhllRT, RKphNlt O Ml ting HIHl tbe (NintRlllfNl 
I pup — ull HtHiu tu jldd to ItM cITortH. It 
ix claJuiPfl ihjiL It will <iit Into nnk 
\ uietnl hIihiiIIi n|>]M*iirK lumetir tu In 
pruuf iiA.iiliiHf It VpiHin nth flilH mil 
iiifil ItiiH nut bit'in fi grunt <?«fil uf fruitfth 

t'> t rx NX Tit lluUttur It llllH Hp 

111 nr tin I'liirl IlnrlHir ilr^ <t<Nk In 
till Ilii\tiilliiii Islninlx mill ilxtitheri In 
that Miteriil in IgliluirlitaHl 

Fiixlntiis cuiitrin fiirx himI utliurn mu 
It riMMl iirt (If Hi nil iH uf Hiifi Liianlliig milb 
iin rgtHl wiHxleii xtrnitiirtH UihkI whdi 
(‘untlntiftUy xiitinipn.u(l. In r dm miitprliil 
fur fiiiiiiflitUoii ]nir|M»Hi H (Nitunli mm 
Mill mill 1 h xiilistitntiil lint tin cxiipiiim 
ix oft* n t(r> 1 u)ixl(li»riihlf purtlv lax 1111 x 1 
uf trHiiH|Hirlatluii mnl pnrflr IniitiiHi of 
utJn r I uiixldi riitJutjH, siiiliihJi tiiiilit rx jin 
uftiii nviiiliiltle iuiirli> niiil ill iiitriuitii 
kixiiiH (UHfx 1 lu wurltl uttr tiiiilx^r Hull 
stnntiinxnn prulmtih \(rt uiin li uffi m r 
tn III fiiiiint ill xaltvMthr cuiiHtriit thm 
lln inuHi Kt rtuiiH ubjiitloii — Hpnrt fruiii 
till xiisi 1 ptllillilt lu till atlukx tif 11111 
riiu In in rs is tliiM wixnl 11 1 nit t tlu wntir 
llm N iiilhir xnltjiv t to lii ti rlunittun 
1 his is HiiiiH tiling li(i\M M r whiiliitiiiy lx 
pnltt Mill pri ill ti rniitUMl Tin ii|n ra 
tiiiiiH uf flu fi nxlo mill its allltx nn 
HI an I h siilijn t tu t \iu t 1 I 1 h niiliiiitluii In 
MtIriiiitH. \ll kiiiils Ilf pn VI lit lull until 
IkIh llllM ImH II IrllHl llll VMHmI |l|IHtH*lll 
IniiirtLiiahHl witli this ur fhitl ilidnliiil 
tin flinlN r haw Ins ri paiiititl ultli tiirluitx 
xiitisLaiu t H tlu pill liiis tun vvinpiHxl ur 
sin ithtsl with iiiiiiK ruiiH Mirltlhs uf cur 

I riiigx 

( riMisiiiiHl pill s hiiM liiid 11 lift of IH 
tu jj) viiirn 1 111 Ki win stiikx tiiki 11 
fnmi lung Uharf lint win, tn fiul 
nut riiiiovixl liixaiisi nu lunger iixi fill hut 
iHHHii'^i till Hfrni fun was hi itig iffKiuiin 
rlHl siin Iraiiiisiu Itiiv lx a Ixalj of 
vMiti r xuainihig with viiriiutH Ixirlng iiiol 
luHi M thin is II lung IrtHtii rfiidiiiig 
uiH Ih MMid J iiiiliK fiuin slitm imi nut into 
d*H»p uahr \l th« |H>ln! * uiJhxout the 
uiitir U oiih "i fix 1 diH p and it Ibi 

II riiilniil fruni IJ lu If) 1 hi m deptha nw» 
lit low vvahr IiilriiitvHl pilen put down 
lu liMil. liiid iiiaiiv uf tlum, ulrtiidy 
hrukiii o/T and Ixx n larrhxl avvni hi unXI 

itiit till trixfii Htni stiHHl III IIMNI mid 

1 'NW pilis of Ihiugliix Hr WOW' pruhx tnl 
h\ panritii piilfit fruni tin iiifut tu hlgli 
VMilii litiis ' lA llilJ 11 di tiilhxt PMiiiiliin 
tlun UIIN nadi uhlgh xhuuix) (hiir tin 
ti riilu had nut Imh ii oniknIiiIU iidUt jii 
till iiiiurJiiiUi (Hitiun Hut till llinaorlii 
had IxHii quin siiiiiHxfiil in naiing plltx 
off frum the high wati r Iivil iluwii to the 
mild liiii Whin a pili had utilv nUait 2 
itiilus uf -> 1 ) 111^1 wihmI lift It would liriNik 
•»IT NMirlhdiXH xuiiii ]dU s were fiuiiiil 
tu hiivi had II iifi of H tu IJ VearM Tlu 
It nnln anil the liiimurin did wdl fur tlieni 
sthiH In flu Heitloii iHyiiiid tin* J mile 
|Hdnt lln piling wiaihl hnnk off Just 
mIniti fin mud 1 lu re was nalfurm (xiii 
iiig fniiu high water down tu the mud 
ihe HiHtion hi thix ri gluii would Ik 0 or 
S liidu*M thriuigli and eunipUtil> hoiiij 
iniidHil h^ tiTi lu hnrniWH I iider tlietir 
inlnal striidnri piles hiid a KUHe<t>tlhli re- 
gion IN flit lung }Hiwei*ii high wutir mid 
mild tail otlur tinitierx wdv so hHutixl 
that tlu mud was tj f<H*t Im hiwr high 
waUr Nivirthdiss thi llumurin and 
(hi iireiUt gut in thdr work 

1 irhiipH li*ss ntuiitluii has lH*vn given to 
till ill Hiriu live adivllha uf hiinl furms of 
lifi Tin trhiti ««/ may |»e regarded iih 
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till leader of IImhjp, hiNofAr tis IlmbeP 
eoiistnietJun la cuncerned It Attflckk tbe 
Wfiisl of the fuuudAtluD tJmliera and of 
the pJntikH in Imseiniot fluors. IIiIn 
ii|Mnit«.*H nut unlji upon Ntnu*tiirp« lu tbe 
rviinitPj lint alxo iiimiu thiwo in large 
dths While tin South Atlantte mid (lulf 
Ktatex l•ullKtltnte the region muxt In 
fi'HtJil, the iiurthem stiitis an* nIso llnlde 
lu hntisluu The whiti niit lx known to 
linvi leiii ndl\o ax far north nn Mnitdn*fl 
tir S H and Ih ntmi Hartuir Midi It 
nttinkx wnvMl that lx partly In (Nuitnd 
tv nil th( ground or wbldi lx ao MltiiatiNl 
as to la a<iH*MsihU from it (Naunte may 
tioi prove «n‘ixri\e as n prutiHilvi Hhiiuh, 
>•11111 went luring or Hcrtleiin nt pnxhuthp 
uf iraiks niHj uix*u tin. way to the wimhI 
Iht favurlti ri'gloiiK fur white-ant adl\i 
tIi*H ait ihuKi that tire dark wiiriii and 
moist lliev work reudllv in dump or 

liHiiviit wihhI Hut vvliure {h m (riitloM lx 
liti|M)XHi1ile (ill white Mill tiiiiv xtill piixx 
till htiiriir h) mi*nnx of little xhdter 
hIuiIh or larthline tulHx It eonxtriidx 
till SI uf iiirtli and iMriinuit mid nniH 
tin 111 if niHil lx* tip fnaii the gruiind 
lln liiiilarH of hrldgi*x and whnrrix 
tiliphuin and tdegraph ixdex mine proiix 
rntlroaii irisstlis (vpnsx wiilir tanks 
eit are Hiihjii t lo iiitMik, under favoni 
Ide t irt iiDistniui K Tlie nnix nn* nide to 
IHiutiati drv hnnl wimmI, (*viii though 
It Is dfViitiMl iilxu* (lu ground, pruvIiUd 
tlu liiti neniiig uliNtadix an not hxi 
glint Moluiiiit Niiiuiwliin lx iiiiihil 
pitfiiahiv in (111 fnriii uf moist earth — 
hilt nut 111*11 HSU rll\ Ml Hu of adl\ 

itv Uv iiilxliig iiH>lxt mrtli iiiid thi wixmI 
ivhhh 1)111 INIXH 11 ] tliruijgh thi Ixxh thi 
white lint lx iihli uiNin lainsiou to < reati 
iiiori fiiviiritldi euiidltlunx ax to niolxtnn 

An Ancient Art in Modem Drefls 

doa/lMHoi friHft ptif/t iJO) 
on its mold, to the moving Nhd\(*H that 
timvev tin III through ii heated air xhuft 
until di\ 1 lu jollier Ih like tlu* Jiggvr 
man vMipt that In works with iiiim mid 
ImjwIx whin tlu steel jiroHle Hhii|K*M the 
Ilixidi iiixltinl of the otiisidi of tin pleti»M 
Some Irrigiiinr plin^x, xiitb nx pitdiem. 
lifivi to Im iiMKHid hv hand ngnliixt n plus 
hr niidil, ntdi luilf of Hit plhher Iteliig 
furnitNl xeiuinitelv 1jotWf*di two plaxter 
luuldx tiinl tairtlv drUil lx fort* it lx dlp)Mxl 
111 thhk slip whkh lutx ax miuilagi. to 
Join Iht haiidh to Ihe nut of the Jug 
dm lx timiptnl to Unger, wutthhig the 
creation of forms from xhiiix lexx clav 
Hut tin rt fx xtljl tin (lr> lug xiNiiiging 
xuiiHitliliig. mid llring of tlie hlxeult Im fori 
wt conn tu the wuiidtrinan, the dii>iM r 
Suing tlu wtiri hiiiiilhil xu mmiv tlnuN 
niifl limit rguing trial lu Hre laie luiintlx 
(hill Hurt lx firivHilfig lift hr the time It 
gets to him, or ax n roxiiU of IiIm work 
For linn lx nlwnvx the risk that the dlje 
!M r will put cm tiM» luudi or Pmi little glam 
Ah In takcH In hix wit ting* rx n ptoeo uf 
Iwiknl earthenware euih pIiN-p dllTi ring 
In Its degree of ixiroxity he linx to deter- 
luliit fiiKtiiiifiy hv tin feeling of the water 
lx iiig xiukvHt Into the of the filxeuit, 
luiw lung to let tlu pliHi* remain In tlu 
tuh uf IhiiUd glaae a mutter only uf h*h*- 
oiiils mivhow iiiid luiw much ghixe to 
xlinkc olT If too little adhere x, the dlxlu.*M 
will In natgb wbcai tlu* gtiiKP lx tired and 
If lixt iinieh the glasie wlien rtred will lie 
dlHiolurtd ^\hnt lx wurw It will crackle 
111 hint or cold litthig HtaiiiK ntid gretifu 
cimie 111 iiiiitact with Hu* )iurunH Inxly 
IM'IUW 

I he ulHNe lx whm givix to cmrthenwuire 
Its shiiiv, dciixi HiirfHce IblH Hnrfae« la 
nil aid te lung life and h protection 
against gc mix, xtaliix and grenxi* mnrkH 
Mon uv V r win n eiirt beiiw are lx di curated 
under the trauHiMreiit glaxe, the glaxe 
protwtH and prexervw <U*Nlgn The 
thnv Iniuiui hn tlie hack W a plate or eiip 
show where It wax Hnp))ortc*d ho It would 
not ntlhere to another In the melting of 
the glaao Thrive ftaigb pl«ceH hare been 
ulmoHt imiootbea off by girlH with dreMlng 
iroiiH who hare the knark of bitting tbe 
lump and not the dtah 


AngoAia, Itab 

tint AM t* tteiSbiTClor 

(C'enAMMed from pogi iH ) 
otopped hr the three impliragiiia of the 
fillJngsjiolc rnp^ with their atoggenil pin 
bolex OH xhuwii by the arrawN at J Ax 
a rmdt of nil tblx the at^ratnx earrfea 
I be IndorHenieiit uf the fire nbderwrltem. 

Wlu*ii w«* hrlug fuel to the engine In 
thin iiorel fnHhloii. wo dn nut get enmigb 
fuel or xnttleleiith rich fuel, to drUe an 
aiituniohlle Uhat we do do In tu eurlefa 
with (blH dlrcMd femi the fnel fed tbrovigb 
the rarhuretor In tbe urctluary faxblon 
The curltiiretur lx now railed upon to 
Hiippl> cnilv a part of tho cxpluHtvo charge, 
the mun* eflh h*nt {larf lirliig (nififilh'd hy 
the iiLw meaiiK xu, lu the end Ichh gawe 
Hue tx hiiriied to HiHUre n glvtii result 
than If the i*iitlre charge were mniiiUed 
hv the liietlhkait ciirhurctor The cutting 
of the iiirlmrcrur lx mmb leouer with the 
iittiic huiiiit rliiiii without, and thlH nfrunlH 
the vlxllile iiieaiix uf the ecimom> 

Ibo fAlltur wax not willing to aciult 
thix iirgiiiiiHit iiH mure than a men* nrgn 
inent until lie hud rtiM*n it demouHtnitcal 
^4o H Vurd <iir on which the attacbnuiit 
liiid iHH*n liixtiili(*d for some time whs 
driren uv er u euarxe of olwat tw c iity 
tulle H first with the device nnd then with 
out it In the tost with the deviciv the 
(arlairetiir wax not tRn]|M*n*d with. Imt 
wax left ax the owner Inid l»«»u riiiiiilnR 
it la the utlu r hxt, it wax ueeeKxar^ to 
ailjiixi it tu n rliher mixture in order tu 
run Hio cur at nil Tlie Kclltor took 
c hiirgi* uf Kifx IuihIihwk, nnd tlirviughcait 
thi run maulpuliitiMl (he* iluxh euntrul In 
xnih Ktvie that the mixture wax main 
tniiied as li an ax it inuld Im* without caua 
ing the engine tu luuk 

He fun* Hu Hxt the giixulliie xtuud ox 
acH> h 1\ iiiihi*x high In the reetaagular 
tank nfti r tlu Rmt U*g at 5S5 Inches 
iifUr tbe xHiaid iil 4 m 7 liicbofi it will 
Ih* stall Hint thix gives a llfty |H*r cent 
Imptiireim lit nuuilug with the 'gasifier** 

In the vvii) of gc*uenil remarks, It may 
tie iMdnted out that the npparntiiM luu 
be* detached fur n lest or for other rea- 
Huiix with Hiiigiilur eiiKe The idng that 
carries the line Into the intake nmalfold 
has iiiilv to In reiuorcsl niid a aiilid plug 
xtnwLsl ill in its plfiet* Such a Kulld 
ping lx tvirt of the apixiratUH as mippUed 
The dev 1(1* lx iqH^rative on any rnr that 
has griiv Itv or v ac uiim feed, the pnicxure 
fc*ed nloiii Ixiiig Iwrrler It la sold uu 
dcr u giiHrmitee uf fifty per c*ent Impnive- 
ni( lit, and vve are told often scorex iiitub 
mure than this 

louring the text that wmn cnudueted fur 
our Ih lu tit ttu c arlairetur adjiutmeut w ax 
HU liNiii wluu the devlc*® was In o|>erntluu 
that with the englm* idling^ g half turn 
of the adJiixtiuK rcKl wa« gnfthloat to 
xtall it The difftreuee In adjastuieut lie- 
tw 11.11 thi two riiiix WHH about turuH 
As evidence of the powerful ouetlmi lu 
tho anxiliiin fuel line the screw tup was 
rcmuvcil from tbi wemlH*r that covers the 
filling hole in the tank . there wus an 
i^idlhh* rush of air Hiruttgfa the line that 
Ntalled the eugtue instnutaneonidy h rum 
the dlxtiinee iiivered and tbe height of the 
gUMilliu tbe ikerfurmunee was worked emt 
In terms of gnNollne-nitlex, amt found to 
be 2094 without tho new clertee and 'Hi/| 
with It Thix xhowa that the car wox lu 
gcK»d order, witlumt having been tnnnl up 
for the text It was of cunme exatulued 
fur hiildiii fuel chambers and other arti 
flci»s, and found tu lie a |)erfsctly regular 
«mpte, iduN the fEas-Havlag ImtaUgtlun 
Viillke tnanr of the fhel savers, ttdh i9>o 
lx not nNctrlc^iil lu its nppllcatltm to 
iln lilMie, Imt Is made fur all cars gntl 
is ei|imll> etfecilvs on them aU— barrinK 
of cimrxc, the pressure feed The luouik* 
rH(tur«*r Unlms that the hlgh-gnule gas 
fnau the ffigl tank not alone sare#*ggic>« 
line, but Increases power caf 

lu the tent ran \ery satlHfacfcorf^ tbmq^ 
out, and hgning m poaoHiki 
taHW In oc^eratlcm, 

▼erll^ tbtt; hut 
ratgiwMt. 


m poaoHiki s^t 4 |(|gr> 
tiem, we to 

it la of en wi y entirely 


IN THIS iSSl^: 


DOING AWAY WITH THE ICE MAN 
PAINTING WITH MSTAL SPRAY 
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A Confession of F aitli 


^EORGE BERNARD SHAWiayi 
— “I am ashamed neither of my 
work nor of the way it is done. I hke 
explaining its merits to the huge ma- 
jority who don’t know good work from 
bad. It does them good, and it does 
me good. * * * I leave the delicacies 
of retirement to those who are gentle- 
men first and * * workmen afterwards. 
The cart and trumpet for me.” 

That’s the way we feel about Williams* 
Superior Drop Forgings, made to 
order. We know they’re good clear 
thru from start to finish, and we want 
others to appreciate their merit also. 


mOP-FORGINGS 

onm eh e sDerthancaSBnrfs 
—always Sr su^panor 


J. H. WILLIAMS Sk CO. 

''TAs QPMsFSfAlt i 
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The Bacm bi the 
UBited StatM 

U MQLB BAlfR decemila) 
lob of eo«mUtiK nooM— 
and InddantallF of maMnn 
a dMr obaarrattona witb re- 
gard to tUb «sa rara^ na 
Hrltf and nlactflanaoan 
dTonmataooea of tba pro- 
ItrMom of tho wmn pro- 
oaada apaoB» and haa novr 
raachad tha P^t vhm com 
Plata tabulatUm of tfae 
tnrna la poaribla under car 
dUn baada In parCIcnlar 
tba Oanana Boman racentlr 
aude potiUc tba flfforaa 
■bowlna onr popalatioii Uj 
atataa, according to race and 
n>lor 

la tha Halted Htaiea aa 
a wholes the gantleaMn wbo 
Hrcttlatad aboot the oonntrj 
alth poDoU and bif flat 
bodli laat year were able to 
ind IQS^TIOdM IndlTUtoila 
Of tbMMi RMZSddl are daa 
alfled aa white 1046S018 
aa nofro, 111025 aa Jfpa 

neat 61j686 aa ettd nca e 

taakliui a loteiof I^TII for 
what waiMiFinMln apUe 
of tba vMUMrimtelt Mda 
Ur both rodi 

coauuB claaidflMlB nn 
«tba mlow raeBi«lclMID aa 
ABMriean Indiana and IHOO 
aa *mlaMilanaona ^ — Bakl 
moa, Malaya ete otc, vti 
ludodnc tha dgnraa te a 
mota aoenatonad baala at 
find that lanorlna tbU 
mtoota nlaoallatiODiu real 
dmua altafether, the In 
dUtea malea ap bat JR mi« 
himdradtba of one per cent 
of cmr total pcfmlaOoa and 
tha yriloir people bntld one- 
bnadrodthaf ao that we need 
not ba a or p rta ad to find that 
the wfatteai wUh 00 per cent 
and tha naaroea with 10 
per cent. aee» to acconnt for 
tba whole Or of er^ 
thoosand people In the 
United Matee, 807 ate white, 
00 hlat*, fiW ml, 1% 
yfillew 

Tba dlatrtbntJkm, aa erery 
one kncm la not nnif onn 
If we fiitida ao wmntry 
Into tbtoi fieeckm% north 
anna ond-weBt^ wa llpd that 
tba black am are In the 
Mtttb aa wa aficaOd bani 
adblniaed, white Om vkOow 
ooea ata a the Weet aa 
OHHotwte woold have na 
iSteTaMko^fifiot 
Oi^kfiF fate 
jw lW0O t > in te en ai of 
Wkwiiitoiijwi tNpteteo 
‘|bjSn5if& wMb hr tew 



iftftt UlMlMtiitH bu ■owMWiwt mor« biMk rwkUata thMi white. Cfm$er It !■ (n ArisuMi that wt Cad tba erwitrat proporUoo of 
Ia41«iis. Mgkt ta Caltfonila whara tha ya Ho w man la moat amm he banra tha rmllo to tha white raaMente Indlrnteft by a a m 

pariaon of tha two flgnraa ahown 

The Staten that hare tfie areateat prapertloo of non white remdenta of each eateaory and how thiy ihow 

up on artnal companaon 



(I to IM • 


Tfcs r hy i pH s m 




theae fiirnrea 


tlon of tba United Statea 


fH<li 11 linn (lOOOfi ul oriai 
iieh Oklahoma and Nt rtb 
(Hidhia hrina the total of 
thi s iith up to 7'itN)0 and 
the ivmalnlnir IftHfNJU art In 
tin W ♦ *»t w lu re wf 
nld hate Inoketl for tlHm 
It t<) f InUrtHt iMrbA|ia 
I } (ouii iite a ff tv M ctlonal 
MrimtaKOf* llu sonth 
((uiprlKtna etenthina aoutli 
f the Ala<(ou aul Dlx m line 
Hii I the mrtluni Uni of 
VikauMiA and Dklah ran hOH 
" P r iint if Ita ]H*uiile ne- 
hroiH anl tin remainlna T1 
|Ni c<nt — neffltctlna Uu few 
f (Uivr rnciH — while lor 
tin N< rth 1 arolT two per 
evut of the popalatitm la 
llHik anl for the West a 
ban 8/10 < f t m pi r ivnt 
More lUuinluatiufc fiipirea 
Ml} lie ohtalneil If wo take 
iiilitldiinl stall H Pwr 
stHifs hart n majority of 
thetr naidentn from the 
Hack race Simtb Candinn 
mil MmalsMltiiH fhe latter 
iimnod ataU. shewn the lannr 

I I inrti II i^ith 04 ncaroea 
I V nhiNa or 'I- iier cent 
1 lit k 1hia la (110 of tht 
stall H Mhoiv tin. a de(.nuHt. 
ill p pula I Ion f r tin dtradi 
Kind into and an ixamlun 

III II of till flaiireH aboWB thta 
diHreasL to bo nttrlbutabli 
t the Mark llfintiatlon 
nlihli hAK fallen" 'w b} 
74 (NN) wink the wbtteawiro 
Ini uasliia b\ itMOO 

I ilmImhIi hi If lUve 
kiioHM that Ihi tHo Staton 
uji iitl mod na ha\ Ina tbi 
i,miti Ht m f.ro populntloti 
n aa thi\ are Uimt of un 
II 1 ( Knftk k utl V informed 

that ( ullforulo has the 
liearieMt iieneutARc of 
luH n Midi iitM AA e Miould 
hoH e^ I r ]>r }t al 1} Im. b ird 
put ti It t MioHS Hhin. the 
In llati 1 nlki tht Inrsi at 
Iht MiisHir 1 h 111 Arlr na 
Hheir thei art tliiii 
nun t< even 20 wtaiteo* 
tht 111 UauK It tiHt nitlna 
\<.r} eloMi ti Utl iMr leiit of 
the Hla k \h i illation \p 
ill Ins Hit sniiii prtKvm to 
llu ( hill M find JapaneHi of 
( ulif I Ilia HI find that thin 
stale hHM out >iU w man to 
ivirv I. HbUcM Hhkh lit 
to sav tht rkntnl raeiM 
KitetitiiU n Infie lesa than 
thru |Mi (lilt of the ntati a 
total llune are the flaorea 
Hhltb are dlaplavod gruiib 
lcuU> lu the ilrawluuM on 
thla iwki- tlK (ibnidtmin 
hional) hulk of the manlkliia 
beliiR In preiwrtkn Hitli the 
uniuien nhlch they art de 
siKneil t npnaent 




at Wt ariateay Naw Yarik M V jatwripikw yrte* ti M pM yaar 
•t*a aatafMuaht Ult 
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The World at the CroHSways 

I K a trnrdlpr frttm oup of tht vIhiuLh wim to light 
iilHm UiIk vttirltl of ourf pomlitg uith n mind fret* 
fnim prejiidlct* ami tagtr pt Uarn the ivupt truth 
nbout na, and If tlu \iNltor v^tri to piek up out of mir 
HPhool hiatorlPH of lift} \pnrH he would gcM the 
Irarprewdou that the prliiol|>ol huHliitHtH of men had 
Irh 11 that of tlglitliiK If he (hnnenl ution Ih mluinirH 
ridUstUma lHH>k and rtnd therein that war la ii hlohig 
Ual jieoeaHitv he would doubtlewt exilalm 'KxHi*tlyt 
The hlHtor^ of the pt*ople of thin planet provea It*** 
Those of iiH who atudled the mIiooI history iNiokM of 
the laal ppiitnry (wo Mteve that they have Ijeen ro- 
wrlttoi and un l>ettor Imlaueod retil^tnl the 

tuiTltahU ItopreHHlon that down through tin <*(iitiir|pH 
fighting, uiltltar> exiRSllthma vomiuoata and ao ftirUi, 
were the moat Infimrtaul tuialueHa of Ufi, and that 
other mnttora wire of aultordinute luiiMirtamt* }1 In> 
turles are l»etttr wrlttim today nml auoh tntKlel work 
nu Breaatetia *XntleHt Jlhtttrn* gives a wtllproiair 
tlonod and ndmlnrtdy IwlAiieotl view of all the aoth 
Itles of our niioeHtfira, mit lucnly in war hnt In ndl 
gion, social epoiiom^ w leme and Induatrr 
(If all the hmslers of wafi Iguoriiiicc and fear ntaiid 
first Ignorance hreetia fear and MuaphSon Fear and 
MUHpkIoti breed wnr s« It oter has been and, uIor, ho 
I t iH today Who won 11 who Mild that be could hate a 
man luteiiHo1> until ho met him, hniktsl Into IiIh eyoa, 
and held apeiKh with him and tlnn more oftmi than 
not, hla hatred was dlwdtmteil hh n morning mlat la 
thlniietl out by the morning Mill? We tuk« It that one 
of the most U<iiM*ful signs of tin <lav portlcularly In 
tutematJonnl a (fa Ira, Is the growing recognition of the 
’get-Oogrther idea Ah Udwetii man and man, we 
have prnollsod It for centuries Now, at last, we an 
lieginnlng to n>All3(p that It inav N> Just as etfiraclmiN 
111 the settlement «if disputes bitwisn thoM» aggregates 
of men whlib we call nations. 

Today the nations ore at the eroHsroadii of hlslurv 
lliat la tha meaning of the mumeiitons call which our 
Preahlent (who grows dall> In the I'nnlldoms and 
esh^ein of hia |N*<^dei has sent forth lr» Mm great 
natlona of the world We are auimig that gmwlug 

uimilier who Ulliie tliat the etmfi nmet which Is to 
aasemldH on Amiistliv liu> Is dratined to stand aa 
one of the great mllestoni^s In the pnigreas of buumu- 
lt> from ignornuct siiMphlon hate and war to a state 
of peace, foimdeil ui>on reammnhle <H>mpromlae and a 
regard for I lie fimdamentals of Justice 
Tbi' keyuote of this gathering will be atniok by the 
1 nlted Mtates, oihI uihoi tin sidrlt and iiolnt of view 
with whUh we enter the council Hiamlier will depend 
the succeHs or failure of the wlude eonfireuce It Is 
ntMnlutel> (uwientlRl that our reiircHpntatlTes utipnMih 
the forthntmlng dlwussloUH with an oiwn mind, bImi 
we mast tredlt the other four nations with Uie same 
nttltiule 

Nothing would kill the conference more e(re<*timlly 
than H rci>etttloii of the recent fatuous talk aNmt 
oiir lUKlilng Iho 1B1U progrutn ti> f'omiileLJtMi si> that 
we mn\ enter the ctaiference with the prratJgo of an 
umHiimlliMl luitileshlp fori'g Itehlml us That would Is* 
fatal That would he to earr> a *i)ig stick into thi 
confereiici We would exilte that very dlstnist and 
HiiKpUhin which President Hanllug has calliNl this 
winferemt' Inrgtlv to allay 

AiniMTlia Is i»nmn«sl In this matter with a msgnlfi 
rent (i]>iM)rttinltT lA*t im say to the delegates Nleu 
thmen, we have nmie hen*, not u* propose the entire 
nlHdUlon of nnuameiits That would he Impossibla 
Hut we propose that the delegates here asM*mhled 
make such fl full, clear and honest dedaratlon nf their 


Hevcral alms und policies, that it will be posslbte an 
til adjust them, that our navies can he reduced to a 
mere police force, cooperuUiig to make secure the high 
wa>H of the seas, und provide safe passage for all 
who may wish to come and go thereon.** 

The Uee UseleM Things 

P ARA1)0\KS are no doubt for the most part 
merely verlial Ihe) arise from incorrei't or 
Ineousisteiil use of words, or from mlNConcep- 
tJoUH regarding their true and full lueaiiiug What 
thiugM are usefuU Mrst, of course, the so-called ne- 
ecKslttes of life — food, (.lothtng shelter Then, those 
things which alleviate xmIu or save endangered life the 
phjHldans kit of lUNlnimeuU and drugs And Ihe 
list can no doubt lie exhmded uloug this line, things as 
to the utlllO of which xiraithally all are ugroed 
lint what of amusements? or higher In the scale of 
things what nf art and mdence? Not technology and 
scleiMv as the handmaid of the nsefiU arts,* hut 
Hclem*e IIH tike goddess worshipped by her devotees 
without neciHHartly au> thought of Immedlute or even 
of ill Lima le application 

To the iiersou devoid of musical our and understand 
Ing Hiirely a svmt»hoiiy orchestra must present n ludl 
croiiH HisKi-ncIe A liaud of men, fifty, slxt> or more, 
uHseiuhletl on a stage, and going through meaningless 
motions for an hour or mon> at a time, pnKliiclug au 
eiiiialb meaulnglesH serlra of noises. Ami all this with 
11 Hf*riousnesH which would seem to <*8 11 for some 
welglity clr<*iimKtnnc(* as either its caiiMe or Its pur 
IKmt* ket no Huoh circumstance Is In sight Stmly tht 
luithw of the (*oiidiMtor are not sufttileut to account for 
nil tiiese men liehavlng In this singular foslitou And 
the atidlettce Patiently and In silence they sit through 
the iMrformaucc, ami at the mul return to their n*- 
aiMH Live homos after having siient what must n]ipear 
Pi our tone deaf friend n most iiuprofitHhlc, a thorough 
1> wastiNl aftcriicMin or ivenlng 
fliit whiit fmidamentallv, is uHcful? The thiugM 
that make life isisslMe? '^es — but only on one coiidi 
tlon namely, that life In* worth while Mini have 
Miiight to Justify the ptirsiiit of pure sdenee hy Us 
‘prnitUml results , hy the fuel, ileurly dlHcemlhle In 
historv that all Mclentifle kiuiwleitge sooner or later 
finds ‘ tiMeftil application ’ mi mutter how far re- 
DioviHl from tiiduNtrtal pursuits the clolstennl aeade 
mUlan mH> haie Htarted the spinning of the thread 
*lhe seimtugly must nseless Inquiries presently find 
their urn*, even In a cntilely iitllitariau sense 
lint is, reall), any HUc^fa advoiaiy any Hucb defense 
of the puPHiilt of m lenee for Its own sake needed? The 
ottitudi of the mind wbh h ilemandH such Jiistificattou, 
what diMw It amount to in the last analyslN'^ It an- 
Herts nothing less than this That eating, drinking, 
sleeiilng, In short, the satisfaction of the primal needs 
an* the warrant fop all other pursuits In other words, 
that we live to eat 

But, some will say, art, music literature those 
things appeal. If not to all at least to great numbers 
Pure Sedenoe, un the contrary, is the pleasure of a 
prlvllegetl few, of a highly exclusive arUtocrac> of 
tntelleit 

Tills need not be so There Is much of the fasdua- 
tlon of Mdeuce that can tie cvunmuiilcatKl h> the ex 
ix*rt to an audience of leaser attainments as the 
virtuoso (lellTera hU messHge from the Muse tu the 
common mortal True, perbaiia, that men uf stleuce 
have been somewhat neglectful of this obligation (for 
It surely Is an obligation J to their fellows. Tbetr 
work Is very arduous and wl cannot be very severe 
In our criticism of them In this matter Only, It does 
appear worth while to point out that they would un 
dnuhtedly find, for any effortH thus siieiit. a fitting re 
wanl In the Increased upprecintloi on the part of the 
public, of their work and Its pr<Hlnc*ts 
And, granting that at tbo liest the great, the deep 
pleasures of srlentlflr diacoverv and eontemphitlon are 
reserved for a few, la this really a dlsquallflcatloo 
for such pleasures to In* weighed In the ploa for the 
pursuit of sdeuce for science s sake? Is this a matter 
bi be decided purely hy nnmliers? If It should be found 
hy c*oiint that Ilottentota are the must numerous tribe 
on the face of the eartit, should we therefore adjust 
all our doings and strlYlsgs to the Hottentot's stan- 
dard of what is most worth while? 


• 

Hnrely the right standud to adopt In socIy matters 
la to ha guided by that flno Mua of Taliu% that km- 
new of imrceptlon, that intensity of ferilng whidi fai 
the mark of the great For It most emr he that the 
general average of excellence In a oonmtmlty is up- 
held and advanced by the exceptional few, the leaders 
in thought and deed, men In whom the Hame of life 
bums fiercely, the light of reason glows ondlmmed 

Natural Sdeetion While You Watt 

T IIK man wIhi keepH his eyes, and beyond bis 
oyes blH mluil tfiMm to what is gulng«ou aronml 
him, finds that life Is full of things to speru 
lab* aiNmt In particular, ho finds that the man made 
proct>HHOfl of dvltlxatbm hoie a very Immediate bear 
lug upon the nrdinar>, unhliiderefl acts of Nature — 
Miuietlmes falling In In a siirprMug manner with her 
WH\ of doing thIngM, wimetlmes modifying her proceU- 
UTo in a fashion more or less pronounced hut nlwavs 
liiterHHting, ami wimettmcs merely hNidilng her in an 
unexiiected spot 

In tHNnmon with the porcupine, the turtle has been 
hlesMed hy nature with a wirt of Immobile serorlty that 
stands out shoriily In distinction against the speed 
and the active fighting ability with which she pro- 
tects most of her creatnreH against their ftea, and on 
the other hand against the mere vast powers of multi 
plk'tttliiu with which she Insures the perpetuation of 
her more helpless species. To confine oar attention ti» 
the animal that Is on our mind, it Is concetratile that 
the turtle might be wiped out by a change of environ 
ment that would deprive him of food or subject him 
to iiUQctustomeil teni|M*rHtim*H, It Is even ImogluahU* 
that an ac*tlve enemy might aifiienr, capable of finding 
him with snfflclent frfHiiieue> and crushing hhn In a 
powerfnl Jaw with Mtilficletit effect, to make him iiUl 
maUly obsolete or at least ohHolescent But it hardly 
seems roasonahle to Imagine that a syMtematIc occur 
n»iiw of the some iiit’lileut miild posHlWy catch up 
with the turtle often en<»ugh to destnqr large numbers 
4 >f this animal and to suggest that he may he un the 
wai to ultimate extliutlou 
Nevertbelesti, the turtle Is today in the east at least 
Huccumbtng to such a combination of rirtumstances 
in siifflcleiit quantity to suggest that In the kmg run 
a doAnlte result may bo achieved upon the peris-tuii- 
lion of the siMoles, During the past twenty years man 
has found It ueocssary to honeycomb the otmntrystde 
with a imtwork of hard strlim uf asphalt brick, con 
Crete and macadam. Over thews roads there pass, ut 
hlglt siieeds, Juggi*mautH of a weight matched by few 
of natures creatures, and hy none in this part of the 
world Fast movlug animals like the squirrel and the 
rabbit, poBHcsslug the InHtlnct of flight from danger 
that accompanies speed are not affected by this what 
motorist ever achieved the running over of a rabbit? 
But the turtle, moving with extreme d^beratlon, and 
misrely retiring Into hlH shell lu the presence of danger 
1 h in quite a different situation In a free state of 
luitiire. It would take the rare combination of a rcak 
bentMilb him and an elephant iir a land-slide shove 
him to crush the life out of Mr, Tortoise, when hi 
gets squeesed lietween a iqieedlng car or truck and the 
hard road there Is a different tttory to tell 
This is hy no means an Idle flight of fancy Gvery 
eastern motorist must have noticed that In the qirlng 
and early summer, after a rain, the turUe, like the 
chicken, la iioMWHsnd of a mania tu cross the n>ad On 
a three-mile drive wo have ciHinted as many as a 
dosen of them engaged in the basardoos procedure 
la the same distance we have counted the remains of 
four, marking the spots where drivers failed to set 
them or copied their refusal to dodge. We are sure 
tlmt since the early spring of last March we have seen 
more dead turtles In Uie roaxls than live ones In the 
flekl^ wooOa and streams. If It is not an actual modi- 
fication of ttib turtle's environment that Is taking 
place to his nldmatp destruction, It is at least an 
interesting Ulnstratton, on a small scale, of the suddsn 
and unexpected quortera from which such changes 
may fall, of the obscure causes which wa must some- 
times aearch ont for the (liinppeartiiee of past mMcftag, 
and of the rAle which man la Ms domlnatioB of the 
earth may play oa aa oooelmitor of natnrVa gnat 
gam 
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^Electricltjr 

UiAtniMf aiid Sadie. — In a Meant aevaM alaetrieal 
attunu tb« NAVjr radio atation at Arlington wai atruck 
by lUcbtnlng and had tomporarlly to miapend opera- 
tion. Men were at ymicp net to work to put the plant 
back Into operation, and tlie Interruption waa of abort 
duration So one waa lujured lu the 1>oli 

A German Hydro-Electric Projecta— The posaibilitiea 
of lante water powera alouR the Main Danube Canal 
In Bavaria have \woti ln\oati|tateil and are net ft»rth In 
a recent liMne of HJeJetroteohHiitrkv XtHtMtktifi The 
canal tn Ita preaeiit form would yield atwat 100,000 
horaepower, but with mime nddltlooH and (H)nneetl(HU( 
with other wateraheda up to 1,000,000 hnrttepower may 
l« obtained 

Seottlak Water Fewer Schemea. — From the Unfftneer 
at Ijoudrm we Learn that It Ik proiMiHnl to utilise the 
yiehl of a catebment area In the \Ulnlty of l^nb 1.4tR 
Ran and Lmb Trels In wbUb tbi uuuuul mlnfall 1 h 
probably fully 70 tuibea Ihe iiveraae nvallahle head 
at the turbines will lie nearly TOO feet, fdvluff an aver 
age develofiment of 72 000 hortk^lKiwer The works will 
be couHtrueted ao that over 100000 horKepower can Ih« 
developed when mitthdent water Ih urallable 

A Tranamlaalen Feat— The Pit River hydro-electric 
develuiiiuent of tlie I'adflc (laa und Kleitrlc Comimuy 
of California wnl feature iMiwiur tranamlHalon at 220, 
0(K) voltft. This will lie the greateat trauMinlifWlon line, 
from a point of voltage, which the engtncerlug world 
has yet developed. It Ih repfirted that 10O(N),0U0 pounds 
<if bare copper calde will lie naed tn this construction 
The Padfle tian and Kin trie Cotniiany'R englnet^rH have 
derided upon the use of a nooooo cm 49-wlre mnUiitn 
hard drawn cable made ini of seven wire strands rope 
laid for the main power Uue, which will extend a dls- 
tanc-e of 180 mlleK, fnim the IMt River Falls bi Cor 
della, rallf 

Intcraatljig Lamp Facta.— In the vacuum-type lamp 
llie 40-watt stae Ih used to the greatest extent. It 
representing atiout a quarter of all lamtm of this riass 
llin AVwatt Is a go<Nl second, billowed liy Che 00-watt 
and the OO-watt A tendency to standanllse the last 
named rise accounts for a very iierceptlhle Inireaae In 
its use during the last two >ears. M«‘anwhlle, nni 
tinues Kkvtrtcul Morid the ga»>tllled lamps of 75 
watts and JOO watts have rlwm lu poimlarlty, while 
little change la shown In the larger sixes. It now looks 
as If the two rixea Just uiiiitlounl would very rapidly 
drive out the 100 watt and |s*rba|ia the 00-watt vacuum 
lamps. For street lighting work the vaniiim tyi*^ has 
virtually disappeared The three voltages most geu 
(rally used, Indudliig ihree-fourihs of the whole num 
her of lamps, am 110, 115, and 120 The use of the 
last two has grown at the expense of the drat within 
two years 

St Lawrence Project — The International Joint 
ComniisioD recentl> rcntlved the report of Ool W 
I* WcMiten and W A Bowden, the enidneers apfioluted 
rcsiiectlvely by the American and Canadian ipovem 
UMNitH to make a snrvev of the possibilities of cnnal 
ixatinn of the 8t loiwrmice as a means of shipping 
iind the relation thereto of hydro-elertrlt iiower They 
report that the work would cost $250,000,000 aud would 
mmlt In the development of 1,700000 bomepower at 
the ten locks planned Flans are sutimltted d>r 25 to 
SO-fiMit depth waterways 120 miles long According to 
flletiricol Worlds four methods are sugg(>ated (II 
l.oekM and navigation dams In the river, (2) loriu 
and side canals, (8) a comblnatloa of the two prevl 
ona, and (41 by means of locks and power dams The 
reiiort recommends a combliiatlou of the four, deriar- 
lug that the iiower so diweloped would pay for the 
entire project in a few years 

Taating Radio Blgnala.— Two radio onifinoora, Alfred 
N Guldamitb and Kdward T Dickey, have recently 
conducted a aeries of experiments with the object of 
detemlnlng the feasOdllty of receiitiou of radio slguals 
the sense of taste-. Kleetrodes were made which 
could lie placed under the tongue In smh a way as to 
(luiae a taaU sensation when a source of isitentlal was 
i^inueeted to t^em Tests were made, using low isiteu 
tial direct current and dtVeyolo altornatlhg current 
to aacertata the amount of energy and potential ncci^s- 
mty for taste reception The reception of actual rig 
naki fion an antenna was tried Jt waa found Im 
IwoalMe tty using four stages of ampHAcatton to obtain 
taste sanaatlooa from all alguals the audUiUlty of 
whieh liai greater than 800 In the detector rirenlt 
Tbs rNs^a obtained thus Indicate that while from an 
electrleal atandpnliit U is poaalhle to receive radio elfr 
nala 1^ the cenaa of tasta, the aense of taste la rniuh 
Inferior to that of hearing or even of light, aa a 
method of raoeffioa. 


Scienca 

G on dolaa for the Tkamss.r<-Gondolas, those fascin- 
ating water taxis of \cnlce arc to lie put into cum 
mission on the Thames A hsal lAindon Imtlder Is 
fabricating a fleet from real Venctlnu modilH All 
tbe comfortable flt tings will be pnivldeil 

Army Forts for Sale.— All the old Army forts which 
havi not sufficient historic value and which an urnksH 
are to l>e sold h> our War Department 'Ibese holdings 
are of no use to the (lovc^nimtnt In fuc t, they are only 
an exiamae, and the lond might just ns well he inriied 
Into uuine> 

A New Alberta Rye, Rosen, originating from soed 
liniKirted from Michigan, and IntrcKluccd li> tla^ Noltlc 
Foundation, has shown iieeuUar aptitude to c It math 
condlttoiiH here and will }i(H*ome u standanl crop It 
grawH well In drj soil, mit vlelds the ordlinirv va 
riotics, and stands up well aganst frost 

Shackleton Again To Ex|dore tbe Unknown — Sir 

PnicHt HhndUeton ts to makt uiiolli(»r c xpcrillloii to 
the Antarctic, tills time for more hdsnrel) exploration 
than for a wild dash for tbe Smith Foie His ship 
the "Quest,* Is only 111 feet long so she (wn tuni and 
twist lu the hv riif' M IctiUflc rcsiiltH of the exiiedl 
tion will lie awaited with Interest 

Military Tanka Check Heath Fires In England — 
Military tanks are living used to (hc<k heath tires 
All efftirts to stop the flames near Aldershot fnlhri 
imtU n detachment of tanks <rnwletl out and tlie tank 
trows si>r1iikled water aud tbemicnls on the Are and 
(leared Uie way for the Are flgbtirs im though tlie> 
were dealing with machine gun nests In I* landers. 

German Toy Makers Coning^— Over eighty villages 
111 (lermatu Miieciailxe In (o> iiiiiklng and this hsiil lii- 
duHlr> Ims sulTered a grtnit deal \m aeeimnt of liisuffi 
tlent foreign orders, while the expert inakerH are 
emtgraliiig to England und are utwi gel ting to Amer- 
ica aomebow Nuremhurg la the c'ciiter of the L03 in 
diiHtry und this clt\ Is also suffering from la< k of lour 
iKtM, as toys and tourists are tlio two prInHpiil *»urces 
of pnsqterlty by which the qiiiilnt old Bn\nrlan city 
exists. 

Government Gnards Private Foresta. — An agree- 
ment has liccn made tiy the horc^st Servlet tif the 
UnltiNl States Deiiarlment of Agrh iilturt* and a Inmlier 
cotiipany of Callforula, hv whl<*h th«* entire lire protei 
tlou of nlsmt 8d0,<i0i) acres of tlmlierlnnd owniri by 
the company will Iw undertaken by the (lovemnient 
The cost will lie aUiiit $12«i00 a year This means 
that eiery preeniitloii known to the korest Servlet*. 
iMth for presenting and lighting foreot fln*, will 1 k 
used Alriilam^M will laitrol the tlmtierlands and every 
forcKit ranger will be a Are warden 

Canadian Hemp. — ^A recant Hemp “breaking** demon- 
stration given at Wlnnlfieg pnivetl (^Hieluslvely tlmt 
hemp can l>e Huceesafully grown lu western Canada 
and that a machine has hetm Indented capable of eon 
verting the hemp statka into marketable hemi» flher 
which eiiu lie man it fact 11 red Into practically auvthlng 
from the coarsest rtflie to tbe fliiest linen The demon 
Htmtion was conducted by red William flraMste, D So 
president of the Canada Fllwr Froduet CVimpany and 
the hemp was grown at the Manlttdia Agricultural 
Otilege anil lay under the snow all wlnti r 

Irrigation and Drainage Edneatione— A course giv- 
ing a giKieral knowl«Nl|ce regiirilhig Irrlgatlfsi himI 
ilrainage has Imnki added to the eurrlcnliiiu nf the Fnl 
varsity of Alberta The engineering asiiec'ts of irrt 
gatlon will not l>e touibed up(m to any great extent, 
and the atudeuts studies will be coutined to the hU 
tory of irrigation kinds of irrigathm source of water 
measurement and dlstrlhiitlon of wnti'r, iharacter of 
water iwed and Its effw t upon soil, croiis et( Ni> other 
Caimdlau educniloiiiil institution has pinvlously offercil 
eonrseH which ctwered the Arid of irrigation 

Pregreaa of the Monnt Everest Expedition. — The 
last reiMirt reetived via Hlmla under original date of 
June 10 outlines a tale of hardship and dloappolnt- 
meut, which was whai waa to be expected The trans- 
iKirt service broke down early in the expedition, which 
hampered the (.•xplorera very mneb I>r Keltas did 
not recover from the hardships in climbing the snows 
and had to be carried In an arm chair by cuoltiai. and 
he died suddenly while crossing a pass Be was burieil 
OQ a slope overlooking ML Everest which he was so 
eager to climb Rverythtng Is on such a glgantU ocale 
that tho human mind la appallcHl Great procitdem 
7.000 friJt deep are oonatantly encountered The riouds 
are wtmderfnl and tbe coloring of the landocape ts 
beautiful Xatore's one last stand can only be con 
quered by the oxpendlture of blood and treasure, but 
tbe knowledgo which la bring obtained is worth the 
price 


Industrial Efficiency 

Brltisli Columbia’s Lumber Trade. — A good feature 
of the lunilier ludnsin Jii Brltisli (*4iliiurhlu during tbe 
luonlli of luiu was ilic wi 11 Hiistalmri (XiHirt demand, 
ih|h*<1h 1I> for the Oiit tit Itie liini KlilinnnitH to the 
otrslion couiitrles will ti»tal iilimit JOOtNMNMi feid 
Tliesf HlilpiiientH lia\( diwtiiXHl to (*]iinn 

Noiith Afrlia, Aut-tiiilla N(n\ /ouiniitl, Egypt, Cali- 
fornia 'Iixico, riill* mid Feru ShlpmenU to t astern 
(*niiadii lt\ wiiPr ^lii Fiuiiinin area new fealim of the 
l>usiiu»sK aiifl will Is'i'inue riguliir if vessels niaintalii 
Iht run lH*tweeii \ minniM r and Moiitrial, whbb dt*- 
|M lids iitMiii the iiMiilMldlit\ Ilf tiirgo west want 

Pilfer Proof Packing Case —The increase In the 
pllfiragi uf gtHHis III transit In tin I iiitisl Klngfloiii 
has hil to tin iinention of a siMslnl ])n< king < ase whb li 
Ik said ki 1 m* pUf4*r proof \iuoin, otlnr odMiiiluges 
( lalnnsi foi It art I — rite nddJtlonnl eoM itf oaiHtrin 
tioii Is stniill 2 It Is KHI jar nut slroiigi r than 
ordiiiiir\ Misis { Vs no taitUiis are eiuplou*)! tin 
shipping un iiMiirtiui nts an not linnaHiM], tHinstHjueiitly 
a Ha\liig in freight Is ifTisUst At a d( naaistratloii 
ts'forL tin l.oii<lnn i hoiuls r of ( omiueree a Nample 
t-nst* Ih said to ha\* nslHtiKl nil ifTortM to git Inin it 
for niliintiH und ciiiild not lie roolosisl without lca\ 
lug VI ry iloar rigiiK <»f Its hating Ihm n foneit 

Alcohol BH Locomotive Fuel — Fnim Pernambuco in 
Braxll ftinies the iiewH ihat linn an approxliiiutely 
iiiiNlerii niin HUtar fiKtorlew, width hiiM hIhmU HOD 
luilvK of riillwiiy, of from 0 71 to u I imter gng*, ojK^r 
atisl ai pn*s( ut by w<kn1 burning lot^nuotives Tin ftiol 
prohhni, liowe%er, Is iMsimiiiig a iktIouk one and aa a 
reNUlt the sugar mill oiK'niiors an* turning their idun 
tloii to nsliK Ing wimnI consumption and flinllug HUlisti 
tuteff GonscttucniU grind iiU4rt*st Is lietng slmwn lu 
the Kulwtliutloii of ahidad, wlilrh la pmdutHsI In largt 
quuntltk^H on the sugnr plantiitlons from the iiMdaHses 
Ana Is Pernanihueo has reeently adopUsI tlie use of ul- 
mhfd to whidi 5 |m r tvid giiHoItui has hisii addiNl as 
an uutoinobllt fuel There Is fimsUIcnible lidtrest laiw 
in obtaining loeoinotl\(*H that tan openiti on tills fuil 

From Harmonicas to Airplane Propellers.— Indus- 
trlaltsts must do some pntiv ipdik thinking and still 
quicker det Idiiig in tlnsi Hiunrtuln du\s In onb r to 
keet> their plants In oisrntimi oKiMsinlU whin trade 
Is vtry kIow From Japan nmnK tin reistrt of an 
extreme (nst In iiahistrlal n arrange mint to take cure 
of abuornial (‘onditions A lapninso ci»inpaii\ iiiuiiii 
fttcturing pianos and organs had to Ih* tunied liiti> an 
alndane profiellef fin tt»r4 It Is iiinlerstiNsI that this 
factors, In addlthm to the maiiufntture of pianos and 
organs develoiRsl sliici Liu oiitbmik of the warn lurg** 
exiMirt business In harmoidcas, chiefly fn>m the United 
Stat(*s. Ill ns'ent months It has (*ncoiiidered smh for 
mitiHbIc coni|H*tltliin from (.irmaii giMals Hidil to Ih* 
lietter aiul (hcninr that It derided to Initiate this new 
biislnesN 

Training for hx-Scrvice Men. — 'fhe British Ministry 
of l^tMir lias had gotal n'Sidts In the training of dls- 
a!de<I ixsenhv men At pnmiit then* are flft4 ex 
s*»rvl« men In tndiiing lu th( following rural (rafts, 
at one of the mum ( io\ ( riinn nt instrut tloiml fuc 
tories I — WofMlu (irking liirindlng x chide reimfrliig 
and farm and estun* far|M‘iirrx 2 — Vhdal working 
Imludlng amiihliig, agrieuUnrnl Implimietit and motor 
traitor reiadrliig S — lA*atU«r working tra(U*s lin hid- 
ing saddlery and the re]inlring of hanuss This Is but 
one of the numerous Jiistriutioiinl farinrios throughout 
tbe I lilted Kingdom Most, If not nil, of the wurkem 
un HulTerliiR fn»m aume dlsablenient There are over 
MIOOOO ex servltv men In training at these faetorleM In 
yarlouH iiarts of tin country and then Is provlidon and 
nc'conuiKHlutlon for 2tN)(NM) 

Germany’s Opportunity — Whatever may be tho 
isdithnl oiltcoUM of tlie Ftace Ireatv, one thing la 
certain and that la the advantage enjoyed hy (Hrmaii 
IndiistrlalistH and tnidcrs at this ttmi Rrilof from 
huge naval and mllllary biirdiim, togoth(*r with the 
low value of the mark ahnaid enfibU*s Gtrmun maim 
facLiirers to liitnaliuv th(*lr g<HHls In fun Igii cirtiiitrleM 
at pricts that d( fv (iimiH*tltlon ladeed tbe maiiufac 
tnrers of Kiiglnnd, Vmnee, Belgliitu Italy, tbe ruUtHi 
States and evm Japan are In mnnv lustaii(*es helpless 
lu the face of (leminn comi>ciltlon As long as iJer- 
many sells, slie gnltix by the excfaangi* Her ImliiM 
triaUsts are set tug to It that th(»y ure geuerally the 
HcllerH and rarely the buyers, slm*e when tiny Imv tho 
exchange works against them Moat German pnaluris 
at present are made from rirUtlv Gorman raw pnMl 
uctM. As tor tbe Allied export tax, the Germuii Indus 
triallsts simply charge that much mon* for their phnI 
nets whlib are still low enough lu price to wmiieG 
with those of other countries. 
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Painting with Metal Spray 

How Protective Giatings Are Shot Into Place Under the Intmt Ptoeednrb 

By Robert 6. Skerrett 


E WtOrnOPLATTNfi nnd BalvftpIxiiiK 
aro well provetl anti widely appllMl 
|iroce«<eH that linvt* many HeUU of 
fnlDvAK IimIwI, lbt»y noiilil be reHi»rhHl 
to ftir more exicnalTely If tbepe wi n not 
(•(mtllUouN that make tbiH pridilblthi 
That 1 h to Hti>, mtuy metal nrtUlcfl mUbt 
be plntetl to advantaKe If tbelr InihIl 
could realHt tht* while the eor 
roulTe attH(.k of the (•li‘<'trnlyte emiiloved , 
and Ibe alio and Htnatiirnl of 

other metallic iMxllea are Hmb that It 1m 
eommerHally impraUlenhlc to prorldt* a 
aluc bath lar^ euoiiicb to admit of tlieJr 
trenttneiit 

Ne^epthdnoi, nietnl matinirM havt Unm 
derlMcd Uiat are handlntl more or lega like 
imtnta, and to a iMiliit tbew have Her\»*d 
fairly well aUboitifh admittedly not an 
ilumMe or RatiHfnetory un tbo ohleltUnK 
film (letmalbHl olcetrlcfllty or by dlpplna 
In a Imlh of molten metal The fumla 
nieiitiil weaknoHH of thecte painted-oii or 
atork'on eoatliiKS haa been tbe lack of lit 
timete union Itetweeu tbe uiiderlylaa iitnl tbe attached 
metalH IloweTer, yearn of mleiilllb reaenreh and In 
reutlro ciitinlnK bure niiiilly brouabt to a truly com 
uierelal stage a flexible ayntem wbleb iimkea It possible 
to form a covering film by aiimdug 
ineUi*d metal upon a variety of surf aces 
for protective or doonratlve purposes tn 
thirt the arhlcvemcnts of B1 tl Hcbooih «»t 
Zurich. ZwItaerlaiKl, are ivinuplciioos. 

The Ki iKNTinr Ami»uan baa previously 
demrlhed the Rc'bno|> proceate^the last 
nrtUte appearing a little over six years 
ago Hluee then this IngenloiiH engineer 
has pualuMl aUmdlly onward, improUng 
the while earlier apimratim and watlng 
Htltl newer inatnimcHitaUtlea that add 
greiitly to the eaiwbllltlee of his spraying 
method For a time Hchisiii ndlM up<ai 
an oxy hydrogen fhime either to melt ]m>w 
(tered metal or to fn»»e a wire which, 
while In the molten Htste was atomlaert 
by a stream of compnwaed air and drJrim 
at conhlderahle velocity agulust Ihe ear 
face to be coated Now. he employs nn 
i>xy act lyleiie Jet, and this has proved 
»iulte 50 per <mt superior The higher 
tiin|ieratnr(*H oldnlned In this irny Jnsiin 
letter resnlts, give the metal eiwtlng pis- 
tol a longiT eirei>tlve range, and make It 
feasible to handle efllcleiitlv inttalH differ 
lug widely In tbelr melting points 
A few years biuk the somewhat delicate mechanism 
that fed the wire Into the flame of tbe blowpipe was 
by a small pneumntit turbine which made 
nhnnt n vidiitluns a minute This meaut that a 

rathir (*tuiip1ex rt^tlintlou gear was n* 
qnired In order to transmit ii far m<ire 
sluggish movemcfit i» the fusing wire 
The cummerolnl demand was for a pistol 
of really rnggetl cimatruetbin which could 
Is* eutniatHl to the aTerage workman and 
his cvfnmoul> luisktlled manipulation 
To this end a plntol hits b«»o produced 
which In e<iiil|»|>ed with an alr*iWven 
I'l Ibiu whM wbkh makes lietween 400n 
nud raiOO turns ii minute The wire-feed 
Ing feature Is, In conseiiuenct*, now Pea 
Honnhly robUKt, and the speeil adjustmeiit 
Ilf the feed Is slmidlfled to a marked ex 
tt 111 

Hut pndiabl} the greateMl step forward 
has beim In the snbatltntlon of the elec- 
tric arc for the gas flame In the “Klee* 
tro-plstid, which functions with dtber 
dlrcH-t or altcHruatlng current two wires, 
moving toiranl each other, form part of 
the clrcnilf 'fhe two free or o|ion ends 
of thU circuit are brought togi*ther and 
then separutwl Just far enough to induce 
nn an and this distance Is maintained 
as the wlriHt are uniformly fed Into this 
nre and fused At the same time tlte 
melting terrotnats are swc|it hy a jet of 
comiirewiPd nlr, and this atomises the 



TranradMion towen ud apTMaOT for tte Swlw olrctriM rSlwarib wM 
wore galrnlMd Iqr the opray oyirtm 

metal ami drives the idnstlc globules against tbe sur- 
face to bo coated Tbe temperature of the arc Is 
higher than MdO degrees Fahrenheit and, therefor©, 
sufllcknl to permit the melting and siHraylng of platt- 



A ttrr«<MtU bM tiMt hu bra braaad by tba ayny aSM 


num, molybdenum and other very pefractory wstsls. 

The electro-pistol weighs only 8ft iHinnils uses 40 
amperes of current at from 25 to 80 volts, and calls 
for an expenditure of 17 0 cubic feet of eompresaed air 



per ntiiots. whU^ is satuttMi tt h 
Sara of 8 abDospharas. U tUa oooMiy 
ttfin it la lotarastlAg to boU HM Siftoep 
has fotuid, In tbt coaraa of Ida davsh^ 
mental work, that |t la not eaaMtlal to 
employ au air Iroputae of vary fdgb praa- 
sure to get a spray flne aowt i for hta 
imrpoaa and to pmpal tha anatal pattldaa 
a sidhihle dlataaca Awn thaplatol td the 
object to be treatsd OritMUy kw m- 
Pfftma&ted with preaaacaa raacteg froai 
35 to 40 ataiosidhMesy and timaa ha rtoppad 
down to 12 itmoaDhnaa wltti whM ha 
pnirtlaad for aonia time, Utar M wm 
proper fadlltlea, air at « and T atmoa- 
pherea answered At pefaNkt tbare are Ui 
senrtco many huPdreda of Ida varioas 
types of Dudal-mraytng ptettda that are 
oparatlDg aatlafactorfly with an air ha- 
pnlse of 2^ or 8 atajMbans. 

Tea years ago tUr'aAdeiicy of the 
Hchoe|^opraying opparatua was ocanpara- 
Hvely low, for then, of tha total voltiBie 
of metal heated aitd aptayad, ooly 90 par 
cent was deimaiteO, the remalulng 70 par oaot being 
dissipated in the stimavliare and in « way to Interfere 
with the breathing of the operativs The piatola now 
In nm are able to deposit 00 per emt of metal 
atomlard. and In tha cant MF alnmloiUB 
the factor of affletaney la 80 par cent In 
the past only tin, lead, and alito oonld be 
handled, Imt tha list of metalfl that aaa 
now he precipitated by the peooess Is a 
far longer one— In fact. It lactiidM any 
that can be fused by either the oxy 
acetylene flame or the electrle are 
In 1012 Bchoop demoostratad thatlt was 
feasible to melt, to dllfussi and to deposit 
enamel, gtsss, qnarta, sta, an aultalil© 
liodlca, Imt ba idected at that time to 
deviite all of bis enwglca to tha probteus 
reUtlng to metal spraying: vntbls the 
iMst ymr, however, be has again takim np 
ensmcling, and bis accoaspUsbmants open 
up new evennes of appUcatloa for bis 
broud system. Hven when sUteata of leod 
Is added to reduce tbe inelttBg point of 
enamel or glam, sttH tempetataroe run 
nlug from 1112 degrees to ISttt dSgmes 
KebienlMlt are necessary, and It la there- 
fore ivacUcaMe to coat only materials 
that can wltbetond exposnra to that beat 
without Injury Tbe surfacHig •obstanco 
may be In a powdered or grennlar state or 
It smy be In eume other form whkb Is 
not so MdUy fused. Care has to be taken to see te it 
that the driving medium, compressed nhr or laflssnna 
ble gaa khall he no controlled that it will not exert a 
trcmhlcsomo cooling effect Iwfore tbe vltreowi material 
has reached the object to be oovured 
It seetad that by tbe adottetore of color- 
Ing matter it Is p^Me to gtva the enamel 
or glaie any desired tint, dod there Is ted 
•gin to iMlIeve that this new evYdutkw of 
tbe process can be used to ddvdntoie both 
In the field of art end to nuuiy deparP 
menu of industry The gladd or spdawt 
Impnrlll d lirilUant dnd bddatifnl finish dc- 
ittidtof to the eohipositlon. Not only that, 
hut tbe coatings are of d proDonncfid re- 
fractory character fudred, tagCs have rp- 
lanitedly revealed that tto and other met 
m fnamdled can ha hotted to rednesB 
in a Hnitsdn flame end then ptonged dl^ 
recriy into odd water odthovt oiashyi 
thy film to peal off or eitefc. 

AS the Beboop system ataodd dt presHH. 
the w»rayliur ptdteto are of thrertypes 



A portoUd pUnt far tha nanHan af tlm Vtoetlteplato|,’*j 
daal wHiatnetores I 


wire Of viteeoop reb a tott wt .«a«h jtoh 
fere ^ pUitoihte^tovfiM ^ tl^ 
tos^B^tomaafrtomiiH ttuhtem uhto 
gt aarenff i^parehto 

(Crenritmad od #aifl 




VUm Mid McttMiil tUw of OM of tife MW GoTommont-MU bofgto lo bo omployod on the New York Stote Barfte Canal 


Sctf-ProptflM Sted Bwrgw the Stste 

Bwiv^CmwI 

W H prea c ttt drawtuga ahowlnc the cbaractorlatlca 
of the twelTO aelf-pmpeUed ateel bamee, which 
the Uhltod fttatea Oorcmmetit bnllt reeontlj for aenr 
loe on Iho New York Mtate Banco Oanal IVe confoaa 
to a Wng for thaae eraftt thi^ ahonM prove to 4 n» 
well adapted tor their partlcnlar work. They are In 
toDded to mom ao tow boata, bandllna fron three to 
iMx bartea, aad to be able, tbemiieiveM, to carry about 
throollftha ol ttie load of a mm-propelled carao harve 
Three of the oarao bargee In onnaort with one of tbcee 
tow hargea will be able to paaa tfarougb the canal In 
allude Bocklnga, 

The geoeral dlmenelone an* Ijcngtb orcmll, IfM) 
feet, beaai, dd feet, depth, 12 feet The hull of the tow 
Iwrge la alnllar to that of the nteel canto bargea. of 
nrhldi there are 61, tlie dlntenalona being the name It 
ehonld be mentioned that the oonetnictlon of all thecw* 
bargee la vary ngged, with the expettotlun that they 
will be operated In Long laland Somul, New Yortc 
Harbor, Hudenn lUver, and Cbpaapeake Bay, during 
the winter montha after the cloae of naTljpitlcia in the 
Barge OanaL They could alao be tranaferred, ooaat- 
wlae, to oilier watem if It ahoold Of ao dealred 
The fore peek of the barge forma a alngle reaerre 
feed water and trlnuntng tank of 7050 galhma' capacity 
Abaft the peak bulkhead and under a ateel trunk U 
a qiace 82 feet long extending the toll width of the 
I’eeari, whldi la deroCed to crewg quartera aad la cer- 
llffled tor twelve aeanen It la divided Into meeaTUom, 
two oahsen^ double atatmooma, galley. tolletH, riiowera 
tor both offleeia and crew, and a foredaHtle with bertha 
for fight men Then, goiiig aft, we find two 8S-toot 
cargo bnlla with a 144»y-26-toot hatch over each. 
Abaft of thcee la the machinery apace, 20 feet long, 
nnder a welLventUated ateel trunk. A toelMill com- 
partment 12 feet long, divided longltadlnally Into two 
tanka la located In the after end of the veaael. The 
combined capacity of tbe tanka la 12JU0 gallona The 
pilot bouae la located amldahlp It la built In two 


secdouB, ao that the upper half may ho reniuvctl lu ix 
retiUotial clrcumatancea, to give cleararn'c iiiider low 
brldgea. 

Two portable ateel derrick nf 500 ponnda lifting 
istpadty are pbK^ed one fitrwanl and one aft of tbe 
pilot honae. Leada from the derricka mn to two 
Sdiy-4, doable-cylinder, alngleHlrum wlncbea on deck 
near the pilot honae The nmokeatack la arranged to 
hinge back on the engine tniuk. 

An 8-lnc4i by iO-foot, double-cylinder, alngle-dnun 
winch la loiuted abaft the engine naim trunk for tow- 
ing and warping. 

Tbe double piopellerK are four blade cuat iron. Two 
balanced ruddm are twovlded and the tlllera are yokeil 
together ao that their operation la Identical and ai- 
malUneotta. 

The tow bargea are driven by vertical fore-and aft 
i*ompouud englneM, awl ateam la auiiidled by a water 
tube boUcr at 225 pounda* working preaaure The net 
cargo fwpaclty la OOU abort Uma «ni a mean draft of 
nine feet lu froah water The eatlmaUal afieed of the 
vomria In llglit e<»mUtlon la ten knota 

A Few FlutH and a Little Fancy 

T hat iron la Htrunger than wood aeema too w*lf 
evident to warrant conahleratlou, yet flywhaela are 
trften cooatmctcd of wood becauae they can be nm at 
a higher qieed than Iron without danger of buratlng 
The mathematical explanation of tbla ai>pareiit ab- 
anrdity Ilea in the fact that tbe atrena tending to 
burat tile wberi increasea with the weight and tbe 
Minare of tbe velocity The velocity at which tbe 
wheel wilt hnrst la therefore dependent on the aquare 
root of tbe atrength divided by tlie wehliiti. Aa tbe 
strength of maple wood, for example, U 10, KW pounda 
per winaro Imb and Ua weight only 00283 pounds per 
cubic Inch, giving a quotient of 371 024 while the 
strength of east Iron la 20,000 pounds per square inch 
and Ita weight OiiO iMiniula ta*r cubit liicJi, giving n 
quotient 76.^1, It follows tbiit ph» for mb ntreiigtli and 
weljdit of materials Is concerned maple fl>wbeel8 will 


HiHiid n H|»eod approximately the wiutilv rout of the 
ratio of these two tpiotleiifH or nlsmt 2^4 times greater 
than cast Iron wlicels K\en when the greater dlfll 
cultlea (»f designing and coiistrutllnR wntsltni wbeeta, 
iiQcesaarlly mnile of a Isrge nnmtier tif comparatively 
small ple(*es of wtssi are lnktii iiilii Hit*oiint they ma\ 
Im so designed os to be o|M*rotctl safely at a Speed 50 
isr ccuit higher than Unit of cast Inm wluwls. 

TUe spcMHi of il>vthcils Is oftiii as high us a mile a 
minute nud In suiiie iiiKtaiitvH nearly three milt*H 
It is dimcnlt to roallxe llic amount of energy lu a 
raiUdly revohing 11} whet 1 iNt-aiist^ It diN^s not appear 
to move If, however it is iNMsihlo to Imagine one of 
these wheels thlrt\ fist In dliimittT weighing many 
tons, rolling along a ill\ street tit from om to thre< 
times the siieefl of the fastest t xpress train, It will not 
require a much gn^atir slrttih of the imagination to 
grasp what wonM happen if It i ui'tiiiDters a factory 
hulidlug in Its |uith Its destructive ptiwer, however, 
will be no greater than tlml tif a bursting tlywhei 1 of 
the snine slxi^ and nvol\lng at Uie same speed 

lo turn all of these ll>wh(sls iMilhrs euiilaluliig still 
greater stores of energy are nspilred It has been 
estimated that every ruble foot of water In an oper 
atiug Isdkr coiitnlns as much isiitnp energy as a 
ismwt of giiniKiwdcr Ihe explosive effect of even a 
comparatively small holler smh as la naed for power 
imrposes would, on this ImihIh, he ei|ual to that of alsnit 
JdO pinimls i>f fsiwder which wotild bo safllcleDt to 
project tlie boilers to a height of alsiut two miles. 

Itb all these deisjsiis uf is*iit up energy around ua, 
lu tbe factories or oflict* iHiiMiiigH wh(*re we work In 
tbe hotels in whieli we dlue thn apartmenta lu which 
we sli*ep and ondi r the afdewalks on which we walk. 
It mH\ tie exeiifuihle for us to allow our nsually welt 
tiehnviKl ImagiUHtloiiH to pliture for us what a glorioua 
event for a Fourth of hilj rebbratlon It would lie for 
111! of the iMillers and 11} wheels now ludastrloiisly en 
gaged In making the commercial and Industrial world 
lUoM, to go on a Ktrlki ho to siK^nk or lietter still 
de<lth to start out for lhtmHel%c^ 
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Housework in the Laboratory 

What the Government Teats Have Revealed Regarding the Energy Expended by the Hoqaewife in Hd: Daily Work 

By S R. Winters 


S OMKnc)n\ who A>inpiithlxed with the drudsory of 
the hiMita»wifi* \olml the HeiitlnK^nt tbnt mau 
work(<d from huh to huu vihlle woidhii m nork nos never 
done IrreMiHM tl\o of the litoral truth of thlH poetic 
exprefiHlon, tli(> \arlcty ami fret|u«iith Irkwime tiiHkH 
Imhiont to the (*ure of ttM? lumaehohl nro not to be 
icaliiHald Knlttlna wiiahltiK. tronliiK. h«owtnK, crochet 
Inff, Nweet>lnK the fltMtr, tllnhwaHhliift uml tlreHRliig In 
lant nieniberH of the bnnii, an duttiH that entail a 
TarliHl and Mi>eclflc Mervlce The luUtr re<inlred for 
neb tnak la mit nmnNured by ihe vtorker the energy 
ex|iendo<l during the Unj iwrlinim Ixing rouKhly oom> 
puteil In the Implied or expreHaed ftH^llug at Itedtlrae. 

• 1 uiii tlreil *’ 

The AurlatloiiH in the euerity exiiciidetl In maidpulat 
Ing a *'HK>und irmi w rnl)bliijf a floor, knitting a aweater 
at the rate t»f J*) atltcbcH a niliinte, ruhtiing n towel 
on H iMRinl *10 In *to aecondH, \^aHblug dlalica, 

dreaKlng an Infant, and (dher uiaiilfold hoanofanld 
dutliM. (Nimprlm* n mihJtHt nblth la liitereaUng to cun 
teuiplati In Itn details Or, e\eti mort Httmnlattng to 
the tinngliintlon and thought 
provoking U the uouimra 
live atiidy of the energy dls- 
Hlimt(Hl w hen u woman In 
(*orafortiilily resting In n 
awl\ol (hair and the calorie 
requlreiutnts when Umdiug 
hermdf unreaenedlv to tlie 
UKkH of the hoiiHehold 
TblH hitherto Hiwculatlve 
Hubject, In Its many rnmltl 
cations, has lH*eii translat(>d 
Into tlM* realm of sckiitlflt 
kuoH IcHlge by a w rles of nil 
exiterlmentn reci iitly c^iti 
iluded by C K l4aiigworthy 
and H <1 Itnrott of tlie 
Oflice i»f Home Kciiuomlcs, 
lTntte<l HtatoH LK^artment of 
Agrteultnre A woman anb- 
Ject and a Rp<*c1all>HHm- 
ntniited }fie<‘baiilcal «jui|h 
mout were cmployid In iie- 
gottatlug the no\el study, In 
which age, slae, Mi»x and <>e- 
cupatloii. are Influfiitlal fac 
tors In the variations of 
etif*rgy exiiendlturo 
The principle of oi>t**Htlon 
recoRUlxe<l that variations 
ill the ihaiige of eia^rgy In 
the liod) an* attended by 
lorreitpomUng varlationa In 
the beat output In cousc 
(ineuce the expenditure of 
4*ticrgy by the body was 
cNimpiitcil from meaanr^ 
uents of the bent produceit The machine to which 
the woman under study submitted! herself Is tech 
ulcally descrllied as a rcHiilratlon calorimeter 'fbe 
origlaal design was mudlfled. the change Involving a 
rednetlou of the hIxo of the aigiaratus in the Interest 
of rellablUty In miiisurlug the oxygen coiisumod by 
the Huliject Also the mass of metal In the struc- 
tnral framework of the equipment was remmeil Inas- 
much us Its presence lnlrodiic«*«l dllUcultlos In ulitaln- 
Ing accurate Inforiuatlou relative to tw^t (conditions of 
the chamber wlieuever any change was mitborixed In 
the actlrUbw of the woman subjeit The resplrathm 
calorimeter, in brief, consists of a chamber 75 x IJO x 
*JiiU centimeters lii dlmenslunii. having air tight walls 
The macliiue Is coupled to devIccH for maliitalnlni a 
(urreiit of air through It from whUh the waur vapor 
and carbon dioxide eliminated by the woman under 
examInnUou can be removed Hqulpiiient Is likewise 
MAuilable for conveying away and measuring the quan- 
tity of beat produced within the chatnlier Ulie woman 
Hubmlttlngf herself to the otMiervatlouH nimalued In the 
(aged 111 ontflt during tlie ex|»erimental perbKl, resting 
til a swivel (hair or iierfonnlng a speclHc household 
duty us the plans might premrlbe A eompartson of 
the amount of emrgy transftumed by tssly during 
a H|iet.tflei1 time while at complete rest and while doing 
the allotted work was asHumed to lie the requirement 
of energy for the execution of the task at hand Direct 
in« asurenumts of the heat iiroduced by the body wera 
deti rmlncd 


Since BRD and slxe are among the factors Influencing 
variations in energy exacted In the iierformance of 
household tasks, It Is ]iermhadble iHr reveal the age of 
the anonymous snbjcH^ Hhc Is J2 years old, thin and 
Hjwre In build, ^ feet 4 liudiea tall, and wel^ 110 
IMumds Id uniform Her weight was determined at the 
comiusldu of emh of the series of 53 experiments. 
Her attire consisted of a '*mlddy Idouse,*' a skirt of 
cotPin, and underctnthes llj|d>t la watiflit The experi- 
mental period wos of two hounf duration, beginning 
at uppnixiinatoly the same time each day aiOkbserv 
ance In the Interest of uniform pbyslfdngicul conditions. 
1*he subject was deprived of breakfost, other than one 
cup of cocoa made uniformly of half a pint of cream, 
two teasiioonfals of c<K*oa, and one teaspoonful of 
sugar the hour of eousnmptlon being 7 30 In the 
morning Hhe entered the resid ration calorimeter at 

10 30, and measuremenu were begun lietwi>eu 11 and 

1 1 30 While hemmed In by tlie apfiarataB she inb- 
uilt tid unerringly P> the imrtlcular program of work, 
the tasks lielug performed to the beat of a metrunome. 


an tiHdnunent which accurately counted the number of 
movemenhi. Typlc*al household responsibilities were 
Inciuded In the testN the results of which are applica- 
ble In detiH’inlnlng the strength exacted of the bouse- 
wlfo lu the execution of rimtlar duties. Strange 
anomaly, It would seem, that clothes were wssbed In 
the absence of water The presence of water, however, 
would have exercised a (Himpllcatlng effect on the 
water vaisir and beat measurements in the calorimeter 
other exiierlments were conducted in orderly procedure 
Instead of toiling and then resting, the aubjeet took 
advantage of an opportunity and ramaiiMd at ease in a 
i-omfortable swIvel-chalr at the outset of the expert 
meats. Her Inertia during four testa of two hours each 
U Roggested by the statement that she hardly moved— 
quietness reti^ng rapreme The noaaftier of calories 
measored in each of the seiieg of experlaumta was uni 
form, being lari 4 for the two-hoor period or 00 7 cab 
ories exiiendiHl each boar The value of tiM boat out- 
put when the subject rested was that of fonning a basts 
of comparison with results obtainable in the i>erform- 
nnee of work The less arduous tasks of sewing, cro- 
cheting knitting damijig and embroidering Involved 
on expenditure of 0 calories an hour In exceaa of tba 
beat ontpnt when the woman suldrct relaxed uare^ 
servedly in u swivel-chair Washing, awaeplng. and 
strubblng flooiw, represented as the laoga Igborkms ae* 
tlvUles of the household, exacted an Increaaed ehorgy 
requirement of 50 calories cmnparrd with the expen- 
diture when the woman was at rest 


'rbe InadvlaahlUty of sabmltUng a baby to such an 
unseemly test to determine how antch energy mother 
aqtiaudered in caring for ehlldron waa an obstacle 
surmounted by use of a counterfeit Infant Dresalttg 
and iwdresslng a fUH-slaed model, cuuparable to a 
year-old Infant, afforded data In this tmrtlcutar A 
mother of a >(nir-old isiy, as Hhakespeare wxnild say, 
'mewling and pewklug in tbo nurse's arms,'* will ap- 
preciate the fact that in this experimental laboratory 
of make-believe the nuidel waa dressed and undressed 
seven times within two hours. Its clothing consisted 
of a band (no aleeves), diaper, Ohlrt with oLeeves, two 
undershirts (no sleeves), dress, knitted suck with 
skives. wKkH, buotles, and bonnet In tomur of sweat 
(if the brow, the fondling mother of this substitute baby 
expended calories an hour fur work al<me The 
figures are lower, uudoiriitedly, than the requirement in 
caring fur a living child Tlie model weighed only 2 
kilograms whereas a child of the alie of the dummy 
would w*eigh 8 or 10 kilograms. Accepting the beat 
uutimt of 23 0 calorteM an hour as approximately cor^ 
re(t, the energy expenditure 
was twifvt es great as (bat 
entailed by sewing, similar 
to the rc(|nire«ents for dlsh- 
w ashing and Ironing, and 
one-half that for washing 
iloth(»s. Mothers, suffering 
from a storm tossed house 
whore boys romp at will, can 
siibscrils* to the sentiment 
of the Dflice of Home Kco- 
nomics that caring for chll 
dren Is a ‘*inodera(el} heavy 
houueliold task " I suspect 
that the statement could be 
stretched ami still remain 
within the IsniudH of truth 
Mweeidng ami washing 
floors, the bugalioo of house- 
work, were conducted In the 
cxiierimcmtal lattKiratory with 
efforts aiming to dupifeate 
those liivolviHl In im tnsl 
practice, Sweeping was 
done on the Imre flisir a 
long handled broom bring 
pushed forward, lifted, and 
moved hack Thirty-eight 
complete strokes were made 
ouch minute In the absence 
of water, the Hoor-washing 
experiment Involved the use 
of a dry cloth and empty 
palL The woman, on her 
knees, administered 85 short 
mlm of the doth on the floor 
In 50 seconds and wmmg 
the rag in the |mll tor 10 seconds. Forty calories an 
hour were utlllied for the work alone. Indicating that 
this form of labor U four or five times greater than 
that of knitting and sewing The 20 (Glories an hour 
for energy expenditure In flomr washing la considered 
too low The omission of water, thus relieving sone- 
w Iwt the iHirdon of lifting and wringing the wet cloth» 
as well as the Inexperience of the woman subject in 
this form of work, are clrcumsteucea for consiaerattou 
in accepting tbo residta of tbla experiment 
Dishwashing, a sobJact which ctmstanUy sollctts In- 
ventive genius to devise a practical machine tor the 
speclflc nndertoklng, waa negotiated at tabka of 
varying brighta. Due table waa too low tor comfort , 
another, excegalve elevatbm was objectionable, while 
a third was gaged at a correct height The low table 
wan 65 centimeters from the floor, the high one waa 
100 centImetersL and the tabW whose bright was ouite- 
bly adjusted waa 85 centimeters and the top of the 
tmn 98 oenttnmtert from the floor The dli^ con 
siaring of four plates, two bowio, two toaeopa, and two 
sancm, were pMicod in a pan, robbed With a (doth, 
{daced In dra^ng pan and then wiped, flatdt ^flih 
rubbed ten tiaiea, turned, and flven ten more rnba, in 
time with a meamirin# tnkruBbent beating 180 tlisea 
a minute. Ton bente allowed to change dlahea. 
The proeeaa wan repeaMhtWrive timag par hour With 
only 24,8 oalfriea expanded each hour, wiphlng taUf 
dishes it dasatlkd as amdechte toU, abont midway be> 
(ConfhHMd on page JIf ) 
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Two Tfows of the Fntrcll antomoUc eon^or whidi coonocti the oir, olfnalt cloctrie lifht and telephone Unco on traini without manual aid of any kind 


SlmpUfyiiig the CoapUng of Trains mnj not im* niiie to Htin> htM train in time to im rout Sucking the Cargo Out of a Ship 

D uring the pant twenty live or thirty yeura the *‘^***' 11 v»*m unci proiH'rty The extra piimpiiiK a jyaKCIIAMi'AL ItmdliiK atnl iiiihMnlluK deihvH are 

railroads of this coiuitr> ba^e been seeklua a anb- loooxnotlvo miiMt ihi In order to iiinhitalu a sufllcient IVf mi o|({ Mt()r> noM, Imi th« pbotuKrHjtht) hert'wltli 
atitute for the old method irf connectluK hy hand the nir preamire HKiilnKt fanlly Joints iiM'OHBltntw Uie extra kIiow u new iiiiKle of thiH liit*n»HllnK work At (hik 

mhher boae lines between railroad cars and coachea. e«*nHninptlon of fnnu l<k> to don iMniudH of coal is r lumi^ Cnl and at N<w urUniiH, and doiihthaa at other 

These couplluics are made after the cars are brought honr Here U wiiatuge which runa Into mllllotiH of iniIuIh which hu\t not coim to our iittc ntloii iHieuiuulli 

together on the draw bar dollara auuually iiHinlllng of hulk mnterinlH Ik mm the onler of the 

Am a rule It Is the dnty of the brakenien to attend It 1 h ltgun*d that at the pretceiit time there are in ila\ and th« ni lire lukiii out of the HhlpH hold or put 

to these connections At the risk to life and llmh the L tilted Staten it Ismt JifaMMltlO iNiHac.ngef and freight In without iKing tone bed l>> hand shovel or other lU' 
they must trawl beneath the ends of the cars and cTirs and about nd,4UP IcKrouKitlves if we Hgiire the Hlniuieiit Ihi air ptiN NinkN the cargo out of the 

fasten the how* Accidents hnye often hni»i>eued while* average life of how* at eight or nine uiohUih, ami do hold cnrriiH it to the freight cur, aud iwcks It tuy 

tlie men perforated this duty Hometlmes the men not miiKUU'r the loHMea due tc»car(leHM trciitmtiit, with (nrel> and tightly for ItN ovdlnml Jounii> 

would slip im the wet or Icy rsIlM white the train wimeihliig liki dve or six luilllon miiglhH In Hervlec* 'Iho uiiiiliim. LoiiKiNtN lu the tlrnt placH. of two pliies 

started* and the net resnit would be that the victims tlie ntiiiiial renewals will iniuilHr in the* uelghlxirhocMl that go down Into tin inti rior of the nhip ihew* run 

wimld ellher be ground to death nmler the wheels, or of nODOdiiO iilecc*« At tlie preiceiit cost of how this to the tcn> of n Hmall build lug on the pUr lu which are 

they would have arms or legs cut off mid lie niatmcHl means an uiinual ex is mil tun* of clow* to :^10,4tK),il0n hMatwl the motors that suppl> the siutlon Thc*w* hik'- 

fur life There are alwt cases on record where the t)hvlouHl>, there Is nsim for improvement here, ami tlou |iIim*s lc*ad the grain to tin* mtmth of a iMH*oml 

railroad UM*n have 1 m*cu crushed lH*twec*n thc« heads of scvcrnl attempts have tieeii iniide in tlie way of auto- w*t of piias which blow luNtcad of siuk, and through 
the drawbars while attending to tho rubber hose con- math cur i*onpUrH, somi* of them iHing dcM<rilH*d In thc>w it is forced out into the vvtiUiiig car So tig1itl> 

uecUoiuc, th<*HC* colnmns In the imst We now liiive n m>w auto- dries tho blunt fom the. grain Into the* spiut pro- 

The old system of coupling ears niicans also the waste umtic coupler to eousldc*r vidc*d for it that thi (arr)liig ciiiuicit) of the car is 

of a lot of time, Hlm*e a hrakemap very often has to Some ^i*urM ago a railroad cinidiictor by tho uaim of ImniiwHl twenty lar cent Thirty terns of wtunt per 
walk the entire length of a lung freight train In order Thomas J Ftitrell. formerly of Seattle* Washington hour is the nit<*d ciiiuifll} of tin* Ouklaml tnKtallatlon 

to couple up a single car Imt now of t<treator, Illinois, sow tin m*ceHslty of an it New lirleaiiM tin* Hiutloii dtvlci is iustalled in 

Railroad men are familiar with the dltHcnlty of automatic t^mpler to take the place of tlie old srstc ni ctmiuttlon with the public (.Icviitors, which we have 

preventing rubber hose fnan leaking Leaks will of using riililH*r hoso am! i.*ounec.tluK it by hand Mr Hln*iidT uic*iitluned In thc*tM* eoliimiiH it would appear 

ciecnr at sumo time or other and even new hose is not Futn*ll has had noorly thirty years experience In the from the photograph that this Insttillntlon leaves some- 
always proof against a leak This means that there railroad Ki*rv lc*e, and from this one might draw tho thing to 1 m* di*ciired in tiiat it seems neec.iu«ur> for the 

Is difficulty In maintaining sufficient steam for heating inference that he Is familiar with the needs of the grain to Ik* nsslstecl to the month of the pipe by men 

purposes In all the coaches of a passenger train While service Ho aetermlmsd to mukc» a clovlee that would with sliovds 

the coaches ueanHit the lucomotlvu arc warm and com be a time, monoy and life savor After several years While the primary Intent of the new system is tho 
fortable, the rear coaefaes are cold And there are uf lalior, which unaiit mauy exiierlmeutK, ho fiimlly hHiidllng of gmin, it lx uvniliilih for nnnnroiiN other 

kicks and complalnta coming from the pasoengers attained tho results ho was after lu the form of the cargoes. At Oakland It has tieen used, among other 

Furthermore, should tho hose that operates the air automatic coupler ahown In tho accompanying illus- tilings, for ropra whic.h comes In fairly large pieces, 

brakea spring a leak, some disastrous results might tratlons at the top of the istge so its range is wlih r than might ajipear Doubtless It 

follow Perhaps a colUaion la Imminent aud the engi- (Conllaued oh page 159) would lie available for sinnll hIm^h of coni 
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Winning Foreign Film Markets 


T HKIIK Is nu greater ImlOHtrlal rumniuv tlmu tbe 
spectacular derelopuieot of the fllm in the 

Tutt^ HiatCH iu tlie lant few yeurH than ten 

\eur4 ago critlcH vitn^ otiout e\i>iily dlvUlinl nn to the 
fiitnrt* of the w 11*011 wliUh wan Jnat beginning to tnakt 
Ita lufluence felt Iu an adolettocnt way In the amnm*- 
numt world TfNla) the fllm ImlitHtry bt Marring 16,tMNl 
Anwrloan tbeutera and Ik doing buHlnoHs whlth will 
aggregate 91|OUO,(MK>OOU during the premit year 
Another ten yean will 80t> the Amerlinn flImH as 
firmly entrenched In world marketM hh today in 
America, and iu the fare of the moHt Keren* oomiietitJon 
with Rritlah, l^reuLb, itallan, (lerman and KcandIna 
vian producera and ux|K>rtt*ni. When tbu time comoM 
the leading Amerleau comimulea will t>e wrvlug flOtlUd 
or more motlou pli*ture tbeatera Mcatt4»red throughout 
orery country Iu the world, and uuleeM all Kigua fall, 
will be entitled to a pOHltloii In the lIuhh of induHtrleH 
doing an annual buMliiOHN of 000,tlUU,(NNi or mon* 
An IlltiKtratbm of the progreMi made In UiIh dlrac*^ 
tioii la to i>e found In the fact that the Ann rleau fllm 
(Xportera have ImreiuMHl their buMliiofia by more than 
per I'eut In the laHt tbreu years and, um >ot. hare 
made a very ainall dent In the fonlgu bUKineHK awaiting 
dcwelopmout An oxpn'MKJoii often iiaed In nHvnt years 
111 connection with the dcreUipmcnt of the doraeatic 
huHtneaa, ^McmUbliig the Hurfnet*," now Ih aiidlcablo to 
tile bnaincKH lieing done In foreign flehiH One of tiu 
leading producers and iX|M>rtcrK of fllma 
liicreimed itn fonlgii biishu^tM from 
to npproxlmiitit> Vsddd.OdO in 
throe yearn time despite tlui n*MtiictioON 
filHced upon <*(»ttiiucrr‘e fit the Hitr Tbo 
preHeiit year will Mn another $J(l(Xi,OUt) or 
l|Ct,OOfl,tNMl In in< reused hiiMliieKH for thlH 
one corporation alone Aibl to tblK tht 
LiiorroouB exiKirt biiHinesK lieliig done by 
otlier leoditig Aniirb’un roj)Ct*rnK uiid om 
may gain an idea of thi grent progrem 
made by thin Infant Amerban liidiiKtr> in 
Its Invasion of foreign fields 
1*ractl(nUy Ofl pir ismt of this IiuhI 
ness has luvn de%<lo|)CHl In (Inut Itrltnlii 
Western Kuro|>o and Hotith AmcrU*n Phe 
buHlness now held In this imrtlon of the 
ghdic is capuMc of rust cxiianHiou, for It 
Is only In the last tuo ^enrs that AroerUan flliuH Imvu 
gained first plniv in tliesc murkits. More than three 
fourths of the ^uitli AnierU>aii territory Is iiwiilting 
develoiuncnt and it tan truly Is* said that thi markets 
of Western Kurope h«ri iwly been subjected tf» siirfacu 
explorations 

JTie great potential morkets of AfrUa Central Amer 
U*H, Anatralla, rcntral and Mstorii Kuroix* iiiid Asia 
have yet to be oiwiieil on anything upproatbing the si'ale 
HtUlned In other tliUls stifm alrendj ha\« been 
taken for the exploitation of thi*se flelds and the next 
few \ears will wltmiM n stuiirlslug I ih reuse hi the dt 
^iloimsHit of thin youthful eX|M»rt Industry lh'<iuiw 
of the tremeiidoUK pr(n*tlge gained by American plitures 
during war, this country bolds first plaice In the 
racig fyi^thesi* markets 

. CMianftth Its -UMMIflUOiHi |M)pulatloii and fewer than 
plitiin theaters, Imlla, with Its 3iSM100,OUO 
dud llmltdi uumls^r of theaters Africa, praitlcally a 
virgin Heltl Unssla liermativ, Silierlu, Western Asia, 
Japan and Australia— all thesi* utTer unlimited oppor 
tunltles for ibe eximiiHloii of tln^ tllui export business, 
and It Is to t)ieMt> eonntrlen that the leading Aiuorican 
(Mincerns are now lieglkiiilng to timi their attentlou. In 
<irder to attain the hlghi*Ht isnadble dcweloproent lu 
these I'onnCiii's, many thoiisaiidK of theati^rs must Ik* 
built, and hundreds of millions of dollnrH will 1w re 
Miilnsl to flnaiuv these ois*ratloiis. nds oapltul will 
(fime from the balding Imnkers (»f America and Kurope 
who within the last twelve mouths, hav« shown a dla 
INwltlou t<i imbark lieailly In siH'h enterprises 
As one of tin first steiM In this program of devebip- 
ment and expaiisloii, soiui tif the principal American 
iXNULiaiiliH are ingnged In buildhiK and projoc^thig large 
Ktudlti 4*iiterprlst*H throughmit the world One Amerl 
can coraimny has Just completeil a mamiimth studio In 
lAHHlon, In wbUh Urttlsb and Atnirkau capital la In 
tenwted Hnsluetlun work has been begun and wHl 
lie liicreaaed until It is oondocted on a large scale 
llila company has alao announced plana for the tree- 
tlon of a similar studio In Bombay, Tndla» ami within 
the next year or two wilt have studios In operatton or 


building In trance, Hpaln, the BeandtiMTlan couatrleSf 
Belgium, hwttaertand, I'ulaiHl, Italy, CaadubBlorakla 
and possibly Uermany 

Uithln a iwriod of five jears the building and oper- 
ating of studios will have been extended to the prln- 
cilia 1 Month Amerleau countries, Buaala, the Balkans. 
Kibiit, Mouth Africa, Asia Mlmir, C^iia and Japan and 
such other territories as are found to be ripe for the 
Inauguration of American iirodoclng aetivltlea, This 
activity is nut eraflned wholly to one company, os other 
concerns have announced plans for the eveetton of atn> 
dins iu (ireat Britain, nuanlmonsly held to be the drat 
stepping stone In this plan of world-wide development 
Individual stars and prodneera are ntigking arrame- 
ments to visit Biirope for the making of occastonal ple- 
tiiroK and tbeso activities doubtleaa will be egtmkM 
to other countries having a wtdl -developed motUm pte- 
lure patronage 

In HO far as poMlble local artists will be employed bjf 
cai*h of these studios, althoui^ Ametioans wlU be 
placed 111 iharge and American methods of prodnctlon 
used thniughimt. American artists will be used for the 
production of Individual pictures, or generally In those 
c-oiintrles which have not developed the miulred dra 
matlc talent Those studios wlU be utilised In de- 
leloplng mccfaanlral and artistic experts tun a conciNMlon 
to uatloniil sentiment The stories of the foremost 
writers of these countries wilt tie filmed on the loca 


tIoiiH lutiially demrilml, which means on end to the 
da> win II foreign loctitlons will be obtained In and 
iironiHl tbi Los Angeles studios. This Is an Innovation 
whUh will proxe of great valtie In Incnandug the 
lirestlge of American mode pictures abroail, as Inaciii 
railcK In tin di tails of eostnmlng or locations flmi 
reinl> irltlcH In all coontries. 

Mrmiige as it may seem, a large amtmnt of Buropean 
I'apital Ih finding its way Into these American ventures 
ir iH quit! well known that many millions already have 
iwiii lnv<*sted, ami that tens of millions of adfUtlonal 
<*npltol w 111 lie ready as soon as mure normal eomlltions 
II IV n>Ntorwd (hmnghout the world Leading floanclera 
III U all Mtreet and other large American financial om 
tirs are heavily Interested In the extension of producing 
nud distributing octivlHes abroad It Is eatimated that 
Mwenil hundreds of mllHoos of dollart will be required 
for the building of studies^ erection of theaters and 
the^ providing of Inciuased fkcltttlea for the foreign 
dlitribntion of these idctures it will bt cumpara 
tlvely easy to obtain tbla vast sum, however, aa capk 
tnllsti have beard of the vast profit# to be otitolned 
from the production anil dlstrlimtion of htitii-irade plc- 
tures It is also apparent that the Indnatty has paa^ 
the promotion stage and la iii>w firmly entre^died as a 
legitimate httsineas eatmprise u. 

Au event of untuliial impurtnuce in AmdflcanjDm 
ilnles will be the opening of Germany and fintral 
Kuroic to American pictures, an event whose exact 
Hchedule dnnmda upon neimuny a ability to hsglu the 
Kcttliifg down pruces# Utia tcrrltoiy, which Incindes 
iiemiany Austria, Hungfiry Oaseho-Blovakls, Jugo- 
sbnukln Umnanla, IHilafid, the Ukraine and Bulgaria, 
haH lii>cin without Aiherieaa plctum tote mors than six 
yeurH, and the masoea of people ars totally ignorant 
of the tremendous progreaa made 4n the lllip Induatiy 
In the years they have been at War Bxcept for that 
portluD of the Bhloe t if rito r y oecupM by Attlad 
troops, no American 0^ have been shown in Oe^ 
man) since lOK A ppphUttlon of appraxlmatte 9(XV- 
(I0l>,000 and 8000 motion ifictura tbefitar*. offbr tbs podr 
sIMIlttes of rich rewards for tbs pro d ucers and dta- 


fiuiupe 

Acrangemmta afs nndfk way for' tbs sf ths 

Asia Minor territory fer tbs «qdollajl^ ^imsdean 
pbotopUys This, tooy Is riifla tsrrOoflrt IbW i beb wa 
tnoHun plotares were practically pAdr to 

the latter years of ths war ft a fd S d, tbs |W|iKritiM 
Valley, Jeroaaiem, and tbs vaUagr of tbs Je wan Wups 
seaicrty awaro of tbs exiateacs of tbs modem metisn 
ptetare until T M O A. aecreCarics avrirsd Ja Arib 
Minor to provide entertainment for tbs British and 
Allied troofNt Bativea galnad adatiaaton to aons of 
these sbowa and inunedlately aoqnlrsd tits meets babtt 
Bagdad now baa three tbeatera and wfil baVe pmny 
more within the nest year or so, 

The Araha, Korda, Turks and ottier nattooaUttea In 
Western Asia derive « vast amount of plSdsm froas 
the modem film^ provided it carrice no faatnrsi ol- 
ftealve to ths teachings of tile Koran. Orunta of dt- 
Jightrd approval greet the desda of daring of the oow* 
boys and rough and ready men of the Weet aa sbown 
upon the acieetk KIsaea and the highly eotomd to* 
mantictam oi the ehemwr Ittme are not enjoyed and 
are taboo. There an auuiy large dtles In thU terri- 
tory barren, or practicnlly ao, of motion pteton b ti oess. 
Teheran, the capital of Persia and a dty of TOjOOS has 
yet to experience the dellgbt of Its first film theater 
Thu signing of a commercial treaty ba twean PexsU 
and Great Britain baa opened the way 
for the cxidoltation of thla field through 
enterprises controlled Jointly by Britirii 
and Americans, and It wlU not be many 
moatii# bfttore a highly prosperooa saotioB- 
plcture bnsineHS baa been osgatilasd tat 
this vast territory 

Aa aoon as Knaala rctnraa to paaestul 
imnmlta American coapaniss will be 
ready for the develofmiBnt of another 
great virgin territory Bxoept la a few 
favored locsllties no American pictures of 
a high grade character have bmi shown 
lu Huasla since the war began. A pmml 
nent company operating abroad extsa 
slvdy has completed arrangemcDts for 
the opening of the Kusalaa territory aa 
soon as normal coodlUons are reotorad. 
tine obstade In the path of the world wide develop- 
meut of the motion piddre la the woeful la«A of tfaen- 
ton to accommodate the tena of mllllona who have ac- 
quired tho liking fnr motion plcturea. It la eatimated 
that the portiona of the globe in wMeh the Induatiy is 
now solidly entrenebed could find inunedtate uas for 
more than 20,000 large tbeatera today, and ths need 
Is constantly growing aa the Interest of the populatloa 
in pictures Increasss. The war put a atop to theater 
imllOlng In #11 countries which engaged In the war 
and placed a ilamper upon such operationa in neutral 
countriea becanae of the lack of matertaUi and labor 
The return of peace has not improved oundittoits tu 
this resiiect , the shortage of bulldlnga for hoaoea and 
Industrial ponioses Is so serioua that it wlU be eersfal 
>ears before restrictions on amassment enterprises 
are removed. 

Great Britain today has aiiproxlmataiy 8800 tbanlara 
(xtering to the motion picture pnbUe The indoatry 
there has urgent need of 8000 new tbeaterg but cannot 
get them until the present draatie Mdh^ rtfleg are 
changed The result U that svetji! hoWM la oowdad 
to capauty, aud enmnboas aoms must be paid bslote a 
theater owner ug^sonhnder Me bntinsaa to another 
Theaters built before the war now eonmaod pries# 
400 ami 000 per cent above the pte-wg^ lavela, and are 
bard to obtain at any figure 
Anadwr (Mmtiy la din wwd ci la w ter 

a* ta, aMHloB pMon la t e r nte aia naenaad. !• 
Fiaan TiMn baa bMn il, tedkter tea ,is 

}Mn, aad ft wW te amtal mn iMtemI BMT tatltew 
caa be uadattalHa «. a laqn anla Piterteteamr 
Fiaaca waa a^ UbaraUf ai«flM t&tetMa a( 



How the American Motion Pit^nre Indiutry b Acqninng a Fim Footing in Ofiior InSdft 

ByO. R. Gayer 

» 1 

Lribntors of high glade AaeerlcM pkstiWeii b OMtiriit 


r HE American motion picture intfuiiry Asi become infected 91 th 
the new spirit of mtemationabsm which has <ticA grm root 
in the economic ar^ industrial life of the country as the result 
of the setxure of War-tune oppartumtiet Already the mfant mdusiry 
has <iejlrulelp embarked upon a program of World-Wide expansion and 
exploitation which u destined to eclipse the golden era now recogmxed 
as one of the great mdustrial romances of America Thu is the story 
which Mr Cepe/, m close touch wtUt the dMlopments^ has to tell us 
on ffiis page — ThE EDITOR 
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Soap Science 

Rfioent Developments in the German Industry 

By Arthur H. J. Keane 


F OU pMt 90 jMan or ho formaHMiTde aoapH 
lltT# Omw ptacofl la the ourkeC wUdi wen la* 
tended to be need partlx aa anUwptte and partlj aa 
dlidilertaat eeapei The aattacptle Uada are aoda 
aoabi whleh, like oediaarjr ania aoape, are need for 
araMni the baada , the djatafeutaot aoape are Udohla 
wbkib, artm dilated auMitly with warm water, are 
waad not ool^ for dMafectloa the handa bat alao for 
dUMctetaai aonKMea ia ooauectloii with tick beAi, 
b ond tali and the like. Solid farmaldehrde eoapa bare, 
owtna to their alight eflbet, not been largely tntrodooed 
Into pcnetleal nae, llqidd potanh fonnaUu aoape enjoy 
a wMO ipmad uoe. The latter are made moetly by 
treattnf fata with aa oxy-aekl radical, or from the 
oxy*addB thomaelTei by aasKHilflcatloii with potash lye 
and ikhaoqnnt trcatinent with fonnaldebj^ which 
latter poaMMea the capacity of dlaaolrliia the potaah 
salt oC the oxy-adda, probably fonniiia double cooM* 
aatkaia at the aam thnot, if the preparatUma thus de- 
rived are to be naad for dlalnfeetlBg the bandar then It 
la oempelaocy to dUata them In a suitable matinar 
Thia la aff o ct ad preferably with the aid of warm water, 
iramarMia axperlmeota having abown that formaldehyde, 
at a low temperature aocfa aa that of a room for bh 
atance^ only exarta a very poor dlainfective capacity 
With the lightest rlaa to temperature, on the coutrary 
It la obs e rved that a marked Increase takes place In 
Its dlrinfectant fureea, doeely approaching at 36 to 40 
deg. Cent that of a creaol eolatton of equal oouoeii- 
tratlon. Ip fact It la oven Ikr superior to that spMw- 
cutttalaihg materlaL 

Aa mantloiwd above, oxy-aeld potaah soaps possess 
the property of being dlaaolvad by fonnalln . this, bow 
ever la not the case with the common aebadc adds or 
with nnaatn rated adds. Now if a mixture be used 
cunslstlna of oxy-add and ordinary aebadc add, if 
this mixture be treated with potash lye and formalde- 
hyde be added, then the oxy sebacle-add potash wlU 
be dlaaolvad, bat the aebadc tsdasb will be left prac- 
tlcallr nadlaaotvcd The result la that a Bdutton 
the formaldeliyde-oxy-add potatih forma in tht re- 
maining texture of the selMudcueld potaah , this pro- 


ducea a tranaparent soft soam such as ran, otherwise, 
only be obtained by means of sapouiflceUon with alcti- 
hol or sugar The mixture of sebacic add and oxy 
sebacic add la effected la such wise that only so much 
oxy add la used aa can aubeeqnently be brought into 
solntluii again by means of the formaldehyde On the 
other band no mure formaldehyde is used than 1h niual 
to about 91 to 1 per cent of the total quantity w> that 
all Irritant phenomena may be avoided when the snap is 
being used practically 

Tbeae aoape are now undergoing commerdallsatlon In 
Germany They are Intended to bo used for direct 
contact with the skin and, in this case, the nutural 
heat of the body takes the placo of the i^arm water 
otherwise needed to dilute the liquid formaldehyde 
soap. Owing to ita absolutely neutral comiNMltlou the 
soap does not attack the skin, so that It can be allowed 
to remain upon the sklu for hours at a time if neces- 
sary without the handa being prejudicially affcctod in 
the sUgbteet degree For praetlGal use a mudiftcatlon 
of this basie aoap la provided for, vis., by the addltiton 
of glyoerin Krom the obearvatlona made this glycerin 
must be added to the adds prior to saponification It 
must be especially remarked that It la not possible to 
work glycertn into the soap by using triglycerides in 
place of sebacic acids , on the contrary tbe acids must 
always lie taken as a working basis, tbe glyeeriu be- 
ing added thereto. If it be desired to add other cos 
metics, this must also bo effected prior to saponlfica 
lion Wbether tills new preparation will give full sat- 
isfaction as a dlslufectaiit for the bauds, especially fur 
surgical requireinentM, remains to be seen, so far no 
practical tests In that direction liave bit>u carried out , 
however fair practical tests made In the laboratory 
have shown that its dlHtnfectHnt action on bacteria Is 
fully equal to that of formalin soap solutious of similar 
strength coatatnlng the same percentage of formalde- 
hyde at temperatiires of 3(1 to 35 deg Cent Hence 
the Inference Is that this soap should give satisfactory 
reaults In all cases where It is uecimsary to secure a 
rapid disinfection of the skin bv rapid and simple 
rnoana. Tbe soap ia ruldied upon the skin of the bunds. 


or any other part of the Imdy that has to tie treated 
and, after being alhiwod to act for a few minutes, U 
wasbiHl off with cold or warm water When the soap Is 
aiHdted to tbe skJu it |>roUiices a ideasaut cooling effect, 
aiHl after removal Ua^es a certain dryness which Is 
by no means nupleosaiit, OHiiet tally In Hummer 

It iH prnpnwHl bi place thlH prefiaratlon upon flie 
market In tubes so as to remkr Its use os general and 
popular as poHHlhle, and with a tUw also to affording 
the public at largi> un up|)orluulty of obtaining a pleas- 
ant and easll} npplU*able toilet disinfectant It sbonld 
also be used after hundllug railway and other Uckete, 
after JuumejK, lit fa( lories and ufHces mntalLlng bac- 
terial dust and In all similar casen. Of oourae It taiu 
aliMi hi* used In all such w lien* formaldebydo has. 
hitherto, been meilkallT presirlbed, bimI more ospeclall) 
when it ts dtsired to pnslmv a hardening effect upon 
the skin 

Another liiterestlug lUvniopineut is In tbe field of 
solid and molded soaps. It U already known how to 
mix various (bimlcals Intludlug huhiim. In the form of 
powder and then to press the mixture Into plecea of evr 
tain shapes It la also known to mix soutm with medical 
Hthiitiiins, the mixture Mng tlieu allowed to dr) , 
whereupon it Is dislnti*gratiMl ami finally, by means of 
moderate pressnre formed into balls or tublots. It 
has, furthormon*, alreu4ly been pniposed bi prepare a 
mixture of Ikpild tallow grain soap with water or 
sllteioiiH lime, tills mixture being wurke«l up In the 
usual way 

All tiiCMe pnN<i*HscH, h4iwe\er, dhl not jirove ad van 
tageous til pnu tit al use, especially if It was desired to 
msuufaiture on a large scale highly lined, solid and 
molded soaps of a nature to comply with modem re- 
quirements In this msc the stamping process was not 
practicalde hocauHt*, on ila» one Uuuil it reqiitrvtl ttsi 
much power while, on tile tither haiKl, there was con 
slderable wear and tmr on ilio maihluery and in add! 
tion to all tills It Is not every soap mixture that Is 
applicable for this pmccHs. There were also other 
drawtiacks, well known to those versed in this ludustr) 
{ruHtluMitl tm popt 


Correspondence 

Thi v di tfff f srs sot r i pmsiMt for asmumbcb mods 
m tbs oorrMpoodiDOs oolu mH i AnonyaMOB oomiMi^ 
alcadoM eaoMt ba oonBidaiad, but ths aamss of oor- 
mpondsatt wfil bs wkhhald wbou so dttirad. 


TIm RMeat BoabiBg Opetatkiu 

To tiw ttdltor of tho Honutrunc Amhucaiv 
A fter roadlttg In tbe dally presa that tmly two bomba 
out of ^gkty hit the *'lowa** during tbe recent aircraft 
manenveiB, It woold appear to the layman that the 
problems attaodlng such operations are no nearer solo- 
tloB that they were several yean ago Avlatora are 
atiU unable to ecxna but a nnaU percentage of direct 
Uts, and In tbe final analysis U is the direct bit that 
counts, tbe depth bomb and aU other lIMUreo^btt make- 
sfalfta to the contrary notwUhstaadlng 
Ahvbonb develapneot has proceeded on the aeeump- 
tion that elnee the making of a direct hit was a matter 
of nneertalaty, tbe greatest emdency would be attained 
by wdag plaM that carry g few Imrge bombs, and aa 
a eonseqnenfth ft the bombs were Mm enough a near- 
Ut wonkl be iast about as deatmctivw as a ^Irect hit 
W« hear much about ths alae of aerial bombs and the 
tonnage the Wg bombers carry, but uotblng eancaralng 
any adVqnoement In the all important requirement of 
Utting the target Tbe reason for this ia that tba 
p cbsa U Method of alr-bomUag ia so.unaclentUle that 
to hft ^ boiler la largriy a natter of obanoe 
fiirtbefF laipfd^Miant in the ability to bit with one big 
bomb 1$* hardly pawl Wo 

I8a4 » tUMr ptrcMUt* o( direet litfs cm he mede, 
tv m^oiitn§ metkiMe better e et e e le t e i te 
eektept d reeeU, L«t w couddw thew fact. The 
twnOKaW md » 0otm to Mt flytoi temtit 
jt Jttit for flMjnilMt NMoa tut tt* elMdj ^paead 
ef. athjmiim- ItSoidi aavanl hnadred mate 
(kliuudC^ttWii turn tUa tu mw tallat a( 
tUMS., Wuwiw «to aodUTCn to ■■I" • Wt 
ail'ii^^lWtMMnir luiit wUb U aad hU btaab 

iK jji.v 


are moving at blab sxieeU is handicapiied preriaely as 
tbe rifiemaa ts when bo endeavors to break any ennsid 
erable numlwr of moving targets. Tlio conditions sre 
remaed, but the dUtteultles attending snccessfal per 
fonaance are tbe sane If the svlatoFs target Is lu 
motion, his task is still mure dlfikmlt. 

That ts Ibe way U looked to tbe writer back In the 
World War, so be began the development of a method 
and devices whereby the efiklent pattern of the shot- 
gun and the rapidity of fltu of the machine gun are 
combined for tbe dlsebarge of bombs from alnraft 
The equlpiitent was designed to hnudle any sloe bomb, 
and was adapted to operations over land or water Com 
petent engineers assured the writer that the device 
would fniictloD as designod, that a plane so equipped 
would lay an Inescapable pattern of bombs over Its 
objective and Increase the diancca of making a direct 
hit aeveral hundred to one, aa compared with tbe bit 
or-nlss, ono-at a time method The plana were taken 
to Washington and a opedol board of the Bureau of 
Ordnance in Its report ststod as foUowrs ‘‘Inismuch 
as the tendency will anqueationably be in tbe direction 
of ann^ these planes with one or two large high pow 
ered bomlui, rather than with groups of amalior 
bombs, the necessity for your inventiem Is believed 
to be non-existsnt ** It Is proiwr to polut (»ot here tbst 
the ^>odlk*ationB said nothing about small bombs The 
author of the hoard'a letter drew that conclnalim blm- 
asll The device was rejected not because It lacked 
n^t bnt solely because the board was arorfcing along 
g certain line to the exdnsion of every ot^ier 
Wna there any **neeegrity’' firr such on InventionY 
German submarines at that very time were taking 
heavy toUa of Uvea and ohlpping They had even vtaited 
our Atlantic coavf, and in sinking a vesocl fired obeils 
that lodged In our oolk While thus engaged, a German 
U boat Was attacked by a couple of our planes wbkh 
dropped a nnmber of bmabs at her vrithout making a 
bit Tat thhf bofrik oaldl there wma no “neocmlty*' for 
on Invanticm doofipied to destroy the onbiBarlne 
Hon. Jeeqriiaa Daniels, in on ortlela tu tbe gatordoy 
ffMirin# Pq9$ of April 83; 1921, entitled *rrba Navy That 
rUto,*^ qaotoa Frank J flpragne, *%n eminent member 
of toe Natal Onwnltitig Board,** who hi referring to 


air Uimldug iqH ratioiiH, Ha)H In ma series of tests 
against a statioiiar) ship there wen* 11 tier csvit of 
direct bite Mr Daniels hlitisplf says In the some 
artlelo **Tlie duty now uppermoHt with fighting filers 
is bow to hit the mark 

The operations agaluMt the ‘Iowa uetted 2% per 
cent of direct hits 

Is there sii) necvwslty now for u more efficient 
uirthod of air ls»niblngT j Pl Muxseujc. 

Sayre, Pa 

When Ilanp(y>Diimpt]r Tnveb 

Xo the Kdltor of the Stik'STiric AuKaicAN 

I havo road with much Interest your article of 
April Jud under tbe above title This subject is al 
ways Interesting as we are continually striving to 
cuuflno such ilamages ti> a minimum. Tbe article Itself 
Is true to uc*tuat coiidUtonK, which we are enctmnter 
Ing every day, to wit, egga lu second baud cases or 
with flats and flllerH uot coming up to the standard 
Slid not pruiierly stowed are continuing to produce 
breakaga and reftiilt in clalmii, whereas the new stan 
danl case well imcked and ctmtalnlng 3^ ounces ex- 
celsior cushions, top and Uittom and hetween tbe first 
and second la)erH of eaib c-ose shows little or no 
damage 

The refereuce un page J78 as to only $\9 damage on 
a ear that was In u wre^tk, on which au exiwrlenced 
freight estimator estimated the damage at gtOOll, be 
being ot the oplulou timt the eggs wore lunked in 
standard c-ases with h<WH;)n»mb flUers, refers, I l»e- 
lleve, to the cup filler which la sbowu on the right 
hand connr of page JOS It In our exi»erlpnc*e that this 
particular filler U by far the safest kind now lu use 
aud we hois* It will Is* tbe uuth(»rlxed filler until 
snefa time as a better one Is Invented The continual 
agitation with respest to breakage of eggs when cases 
and fillers do not protect tbe cootenU will have the 
result of greatly reducing tiie amount of breakage aa 
compared with wbat it was a yesr or more back, an 
we will cDoUnne to make known to any delinquent Clip- 
per defacte that should bs remedied, as well as sug- 
gestions for Improvement W J Eowaoiw. 

Trunk Xiltw Freight Inqwctlon Bureau. 
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Doing Away with the Ice Man 

How Electricity Has Brought a Cleaner, Dner and Cfdder Atmosp)iere to the Refrigerator 

By Albert A. Hopkins 


0 \FI of the ctiHHtoni i>rolil« dim of tin 
nTcruffo Anit^rUitii botiHoliold U Ua* 
IfH 1 h uetTHMun to ki*tp tUt cold 

nnd to |irm»r\i tli« food plntiKl therein 
4iid Icc incHriN thnr tin arcrafft^ Anicricfui 
lioiimdiold miiHt deiMMid npoii the tciuUr 
niHn Ihh of the iii iJiiiii uiid that In pn^ 
iliitly the nmt of tlie whole troultU 

The nuiuerouM Htleiuptu to t mniu Ijuile 
the nvornice Amerh an hoiiaihiild from the 
let* mnii ha\e taken the form of n 
of pmctU*Hl refrlRf ruitiiir H^KUnlN that 
fri»eratp by uichiih of Huiall HtHtrlc niotora 
niMl at a very hiw eoet Uve of them Byte 
teniR may be ctniNblertHl hr tyidi*iil of tbeae 
ninHiliieH, and \\i art* liidehtfsl to tho 
Sen York IuIIhoii (^omfmiiy of \ew \ork 
f^lty for the acetantjonyluic data ami tllaa- 
trulloiiR Irnddcntiillyt it may la* ad(U*d 
that the New )f>rk Kdfwai Company re- 
(*ently devottnl their tllNplay aimee to an 
exhibition of doueMtlc refrlgeratlmr de 
\kx>t4 with hliehly irratlfiltiic reaultR, Indl 
catliuc that there U a atiodlly Imn^asliiR 
doHlre ou the iwrt of the arernap Amerl 
(HU hotiMhoUl to turn to Home xui'chaulrnl 
mcxniH of keejiliiK the hvhnx cold 
Unu of the aulfnr-Uluxldc refrlgor 
atlnff mathliieH la extemully n ahtifl 
larryliur at one end a dnim nt Hh 
middle another drum, and at ItH ofi 
IMiNtte end a iiulley ItR aptamraiun 
IM |imetl(*ully that of a lanm dumb 
liell ami wheu It la motiated ItH <ud 
drum Im In eootiut with water brine 
or uttur Ihiutd to bt* (xMtled, and tin* 
other drum la In a Hluillur tank of 
bowing water to <*nrry away the 
heat H(*arliigH bold It In phut 
I In re are no jtdntN. ^nlveH gugia or 
Htutntig boxpM i*hlN miuhlne uiar 
a tea on tlkc eouiiirvBMloii avatem, 
ualiig aulfnr dioxide hh Uh nfrlgir 
otliig agent 'I he (ximpreaiwi^ 
whUh it WHH iHWHlhlc to rp<liUH to 
ita aimpleat elemeiitR lieeaiiHC of Ita 
IHHnillar Hltunthai '-hniifm looa(. on 
the Rliaft inNidc the (x»iidenHt»r drum 
and la held In poHlthm by nieniia of 
a eonnterwelght Ily mi iioMRlhility 
tan tlm madiliie oia rate to Incream* 
the pretontre beyond Ihe limit d*t«r 
mined by the deNlgii of the counter- 
weight It Ih thlM feature of tlie 
maihlne that makea It pracdlenl for 
(lomi*Htli refrigeration 

Another machine Ir Kent out from 
the fnelory cxnnpletely ihargixl and ready 
to operate The air Ir entirely exbgastcd 
and the (hargv of Hulftir dioxide and n 
pufe nentral oil In ailmltted, after wbkh 
the machlm is hermetically aealed. 'I'he 
working imiIh are thiiN cxaiHtantlv Inbrl 
cated, not l»y the power-eonRomlng chum 
lug action ao often miHtaken for gwal 
lubrication, but hv a dlRtrlhntlon of oil 
HO that metal to-metal c«nta< t practically 
(‘Himot occur at an> inilnt l»reHHiiro In 
comUnHor U ixiiiHtantly forcing oil l>e- 
tween the working wirtaccR of llie com- 
liretwor 

When Uectrle curfeol for power la ole 
talnnhU at 0 centa lar kilowatt hour and 
(xmdciiHlug waur at gi |ier IdOO cubic 
f(*et tlieae luachliicH wlU furiiUh n*frlger 
iiiloii at from Ml to 2a ceutR per hundred 
I lUinlH of refrlm*mttug effed 

In another Hvatem of refrigeration 
idhyl ililurlih Ih uhh] which U non 
jHilffoiicMiH Ihc mac blue comiirlHOR the 
following eHwntinl partH medur, coniprpH- 
iMir, cxmdeniM^r Mimnitor eximiiKimi vahe 
ami ccNilor ITie molcr Ih placed rtlrecth 
In the refrigerator and IHUhI with llcpild 
eth>l chloride A Hue from the toi> «f 
the (XMder leads to the' suction Bldo of the 
compreHHor The dlacbarge side of the 
vompresHor la cunnectod through a line to 



A sulfnr-dloxlda macMne of eonpact dliaoiiaftoiia wUch HudMo a featHra of lU 
easy attachaUHty to ▼arions standard refrigeratora and 
Its thermostatic control 



An ice mmchlno that employs snlfhr-dioxidsb mad that boasts a counterweight which pcerenta 
the KMsvre from goiiic too Ugh 



Rgtemal riew of tho rsMi 


Mgomtlng syst em i 
eUiHchlM 


the top of the comleuser, A line leads 
from bottom of the innidsBaer directly to 
the separator located at Che bottom of 
tlN» condenser An antomatltG expanskm 
valTP Jr built Into the bead of the sepa- 
rator with a line teadtug from the aame 
Itock to Uie bottom of the cooler Tbe re> 
frlgeratlng cycle ts as follows The cott- 
prenor createa a vacuum in the codlpr 
causing the liquid to boll, redudug tbe 
lemitcruture of tbe same and taking up 
the heat from tbe refrigerator This gas 
Is drawn Into the ctanpreasor and dis- 
charged at a slightly Increased presaure 
intet a condpJuer The oondeuser sfap-ll 
contains a water coil which cools this gas 
while under compression, caiialug it to 
coadptise l*hc condensed liquid drops 
Into the separator and passea to tbe ex 
pajudon valve which sutomatlcRlly oon- 
Iruls Its dow Iwck to the cooler, from 
which It Im again bolletl out, making tbe 
(Vi-le complete and continuous while the 
machine Is running The lubricant Is 
carried In the bottom of the soparator 
from which n line leads to the vomiwes- 
sor The condenser pressure forces 
thin lubricant to the compressor 
bearings ftom which it Is led Into 
the ccmquvRHor sud diHcfaarged Into 
tbe condenser with the ethyl chlo- 
ride gasL When this gaa Is con- 
denenl Into a liquid, tbe liibricaDt, 
having a higher speelflcH gravity 
than llqnid ethyl chloride, drops to 
the bottom of the separator from 
where It Is again f(»rced to the com- 
presaor Tho flow of tbe lubricant 
is also cfwtlnnous when the ma- 
chine la in operation 
Then we haxe a sulfar-dloxldcma 
chine In which the compretwor and 
condenser (.bambera and motetr are 
mounted on a single base which 
may Im* Imvted In Hn> cxHiveulent 
fMisltion near the refrigerator, or In 
an adjoining room or even In the 
basement Tho brine tank, made 
to fit varimw Rtandard refrlg«as 
ators. Is placed In the Ice ciunpart- 
ment and Is connected to tbe ma- 
chine by two seorolesH copper tubes 
and acts as u storage bttttery for 
the cold The only moving parts of 
this machine are tho two rotating 
gears of tbe compresaor, which run 
submerged In a sealed chamber of 
oil and arc directly connected with the 
oos-quarter horsepower motor The use 
of this simple cennpreasor ellnilnates 
valves and reciprocating parts. Tbe re- 
frigerant— aulfur-dloxld^ a harmless gas 
—Is slso sesled In tbe system. When 
(xKded under moderate pressure It bs- 
comes a liquid and as such Is snppUsd to 
tlM expansion coll of the brine tank where 
It expands Into a gasaoua form, extract- 
ing tl^ heat from the refrigerator MThen 
It has absorbed Its quota of heat, tbe com 
pressor removes it from the expansion 
coll and delivers It to tbe condenser dtam- 
ber where tbe wster, drcolatlag tbrougfa 
the cooltiig coll^ absprbs tbe heat and tbe 
gas again beiximM a liquid and U ready 
to start on another jemmey ThU sim- 
ple process Is carried on in oontiniioiia 
cycte The machine ts automatically op- 
erated and can be set to maintain any 
suitable degree of cOM in 'the r e f f l gw - 
stdr, tbe madhlne atartlng and stntiplng 
at the predetermined temperatnrM. Tbe 
bonselKdd hiadilne Is capable of coding 
well InsoUted refrigerator space of from 
25 to 40 coble toet 

Another sulfor-tHoxIde mathitne, which 
We do not tUnstnite, opcgitee on tite con 
qrstsm nadsr low prikminr 
an apanslaa side and a 
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oomwcfalcm ilda The espanaton aide eonalata of • 
ooiipw texUi AUed with mlt brine, In wblth the ex- 
p«i»&on coili are located Thia tank U pat in the ice 
cbambtr of the refrigerator On tbe top of the tank 
la an expanalon ralve of tbe dlapbmani typ^, and the 
refrigerant whlofa la miirnr dioxtile (SO,) Ih esimnded 
through tbe coUa in thia tank under a uonuul working 
preaanre of 6 to 8 poonda when the machine In idle 
but about 8 pnonda or lew when running After imos 
log through the colla In the brine tank, the gaa guea 
direct to the contpretwor, whiob 1 r the double 
cylinder, 8 A. tyi»e and air c<tole<l It la then com- 
pr c Boed and dlocbarged lnt<» the coudeuaer, which la a 
rectangular coli of ^Inch f‘oiii)er tubing, liametllatriy 
ourroundlng the compresoor and motor, nil being 
iiioruted on a mdwtantlel tmoe The condennatlun of 
the hot gaa In thia coll la nceompllohed by air c(M>llng, 
no water being required The iionunl i-oihleiiHliig proH- 
aure U Oil ponnda but ma> run to sn poiinda under iiu- 
duly warm atmoopberie coudltloun. At the bottom of 
the coudenaer coll, liquid U carried olT through a % 
Inch copper tube to the expaiiaiou valve, ho on to give 
no morn liquid than uecenitary to accomplbdi pnqier 
refrigeration. On this oystem only 8 valvca are uned, 
a auctiou on front of compreaaor, a dlocbargu on top 
of compreoNor, and one at end of ctmdeuMer ctiU Tbe 
entire iiyatem U toated at 350 pouuda* prewure, there- 
fore tbe cbancea of leakage are very alight 1 be nau 
|iw«aor la operated by n ^ horaetiower motor, iKdt cim- 
nectod, and ouppllcd with an Idler The motor la con- 
trolled by a thermootat situated on tfq> of the brine 
tank This thermostat la of the syphon tvpe, and when 
tbe tumperutiiro in the refrigerator natebea tiKi uarm a 
|)otnt, a awlUh la thrown and the motor and luacbiue 
run until the box Is cooled downi, when It automatically 
cut! off Tbe ninulng of the machine U therefore In 
termlttent Instead of coUHtaut, and under normal c*on 
dltloma will cover a period of eight to ten liours out 
of tbe twenty four 

The outfit UtnHtrate<l on thU |wge couHlatN of a 
refrigerating machine of J50 ixiuiuIh Ice-meltlng effect 
per day mounted <in a heuvU> liianluttHi box 5 feet 
high, 4 feet wide and i feet deei» A brine lank con- 
raluiiig alHmt KM) iioundH of brine Ih bK'atiHl In the 
upper left band compartment of the refrigerator In 
tb( brine U immenied a coll of pli>c containing several 
tionoda of the liquid ref rlgcraut— etbj I chloride Wlieii 
tbe tenna^raturo of the Ihix rloes to 44 degnaw a Uitr 
lUOHtat cUwes the tlrtult-brenktr on the eltttric motor, 
which la directly ciniiicc'ted to the c«mipr«*Mja>r The 
cumpreoaor reiiHi\ea the xaiiorisod refrigerant from the 
InimertaHl coll thus causing a slight reduction In pn>»i- 
Hure and consequent further e^uiHirallon of the liquid 
and alMorptteii of beat from tbe aorronudlng brine de- 
livering the vaiwr. heated by c«>mpressl«in to ulsmt 
1N» degreca, to the c^Muleuser coll Here It Ih cooled 
li) tbo circulation of air at room temperature Ihls 
etsdlng cauaet the vainir Ut liquefv, after wbUh It ced- 
leets in the chamtier of tho ilost-ci»iitrfille<l oximnslon 
lalre, from which It U Intermittently returucnl to tbe 
vaporixing coil In the brine tank, when milHclent liquid 
has condensed to lift tbe float The cycle of heat ab- 
sorption, vaporisation, coropreoKton, enollug and lique- 
faction la repeated until the box temperature is 
lowered to degrees, when the thermosut again op- 
erates. opening tbo circuit breaker and stoptdng the 
compreenor Tbe front of the brine tank U riN'etfaed 
so as to form a small ( bamber or *ovcn ' wbich Is pro- 
vided with six pons and removable <*ublng grids fur 
making Ice for table use, or frown demn'tB. This gives 
an Ice-maklng catiacdty of 16 pounds or 72 2-luch 
cubee, Tbe c(»mpresaor Is of the rotery valvelew type 
operating at 1)50 revolntloua per minute aud supplied 
with a preMSira feed lubricating system, and is numnted 
directly on tho frame of a ^-horsepower electric motor 
on the motor shaft between tbe compressor and motor 
Is mounted a maltlvane blower which Induces two air 
currents, one over the compressor, and the condenser 
coUs acoompUshlug the liquefaction of the refrigerant , 
the other, over aud through the motor, enabling It to 
operate at full load If necessary without anj pusst- 
bUlty of overheating The air is then discharged 
tbron|0i the top of tho ornamoiltal cover which con- 
ceals the refrigerating machinery The machine wUI 
operate about eight hotirs a day with a iwwer rtin- 
snmption of 2% Ulowatt-houra. 

Havfug now described thege types wblct arc safe for 
dcstteatic use, It may be salo In peering thot we are not 
dlocrlmlnatlng ugai^ the ammonia mariilnes but we 
teel that the types shown will pfove saUsfaebury for 
fiym ii Installations while the ammonia gystem Is of 
couraa more economical f«>r large plant s Wo n eed 
hgrdly lefer to the enormous efllcieiKy of refrigeration 
by electrteity In tbe houeriudd for though tbe Initial 
akpenae aeem high and tbe cost of operation Is also 
if enrrant to deiu^ yet tbe saving in not having 



Another refrigerating madiine which usee 
ethyl-chloride 


to cknji out tho Ic^ comiMirtuicnt, not ha^liig to iHilhtr 
with tlto water caused by meltage aud the asHuraiico 
tbHt th( let* Ih pure Ih of < itomuniH value Tho time 
will come wbiu tlioHo who build hoiiM^ will nnkou 
with tbelr n frige ration problim uh tbc> do now with 
rbeir idumbliig, lighting, or heating or heating plontH 



Ctoudl gaa tank which aervaa the pnrpeae of chedt* 
tog «p the neewacy of doauatie gaa maten 


Is the Gas Meter Accurate? 

T HK itiiiHumer IIikIh tbut the iKriodicul bills pnHcnpHl 
by tbe giis (^miiuito for gnn used for lighting and 
ciMikliig piiriNwcH \arv widely fnuu uumth U* month 
It u]n\ Ih* tliHt the dtiuuiiilH of the conHuiuer im n 
HiHuiHibU for tb< till! tiiiitioiiK Not InfrtHiaoiitl) , bow 
«w(r n fatilM or wH^minKly gliittoiiouif meter fulls to 
rp<*ord tho eoiiHumlng How unerrliiglv I'voii tbe cmn 
IHinvH rtNidir of rarters may unjiistlj lie irltUixed for 
the mlHgl^ingN an erring meter, the pnn>lu}*H of the 
I nnNirutifrn Im litg cHiargetl with hasty wmlualonH 
An>wny widcspnnd M»mplaliits qucMtlon the aecuraty 
of the itiiiNiniK r K met* r, oiid thift Omirnment of oiirM 
Inlng oiip of (.hf'rkH and haliiiiceH, n meibuiiUni ban 
come Into UNO for kinqilug tali tin uj« t< rs 

llitNi moters riHoUi tUeuiMPl\<*« Into two —the 

HUtomntlc and the Ntaiidard Thi lain r, ns Hbowii 
In the iifMHHiipuinliig pliotogrnph, In nuMt Hiiltubk aud 
mon giiRrull^ uwhI for liiKiHH.'tloii work Sirnie Rtates 
mnk4 It (‘onipiilsor^ for gaa conqmuieM to own u pro\er, 
Hiul the Natldiial Itiireau of ,StaiMlarUM siiliHrrilH>s to 
th« o]diiion that aii\ iniuquiuy owning an tiiuiiy an 2UI> 
or 8(M) imunt In JiiNtlfi4*d lu Hcipilrlng u 2-fiMit or larger 
pro\er Othirwim* It In KUggeHted that a nuall non 
IHiDv hn\o liN iiH t( TH ti*HtiMl hy a suliNtantlsl company 
In n mlghlHiriug town riie Instrumont Is designed 
for UHiliig couHiiimrK miKn* on u commercial scale 
the IUin*uu of StandanU explaining, “Tho testing of 
imtirK in place on iiiMtorntrs’ preiulseH has nc\ur bc*cu 
Huci*e8Hful for n*gnliir work 

The tank of tlie VfiNil pmver, ns llhiHtrute<l 1 m luade 
rlngNlmiNKl no that Kh waUr <*iHiKumltig input Ity will 
lie k(]it at a minimum Smh a fqieciflt atlou cimhleM tbo 
pro\er to SHNiime room UmiMriifnre more rnpklly per 
niits of quiik filling and einptrlng, aud diqirliuH the 
outfit of Nome of its ctimlicrHomem HH. Ihe annular 
tank inmtvir, Iihh Kn NhortniratngN namely, difficult 
to ik*nn and n|>aiiit Tlie liell In rondo of copper, 
ciiiiHlderiHl (o be eeotiomiml and to offer more reNtat 
aiKH. to mrnwion V copper or hraas bell retains Its 
new aiqiiaranco whin will )HiliNhe<l and 1i> oiling It 
wakr will not inlhere to its Nurfai*! Tbe prover is 
elMNtHl frmn the lliH»r hy kgs with wn'w feet, which 
nrrniigt limit fmllltateN the kviling of the apparatus 
for tiMliiig Not uiiliki tbe olijiii to bo teateil tlm 
pro\tr U not Infalllhle Hence tliLSo tniullouM Injuiic- 
tIoiiH Tin pro\ir niuHt In* mntbi matlcnlly correct 
perfectly k vel dul\ iHiunteriHilNeil, and ndjiisted ho as 
to giM uniform pn»sNiiro*froro top to iHiltum during the 
imweniiiit of tho ladl 

Uh Ni^le tun In wnweil to the liell uiid imlnter on 
the tank or it imi\ Ih pliiciHl on one of the pillars 
whlih t.arr\ Ihi IhU HiipiKirt tlm pointer lielug lo- 
(HtiMl at the top of the Im*U J he air thermometer la 
luoimkHl half WHv lip one of tbo proper iilllnrs. suffl- 
ikuth rtmo\etl from the ojh riitnr that Lis pn*aeiice 
will not lnllmni*e its rmdingH Preferably, the water 
thtrnionnhr In ho unmiitnl that with Uh hulk In tbe 
wiitir of the proTir tank it may 1m read without belug 
touchiHl hr the o|h ratur The Muallest dhlslons on 
file thi»rmomoti r Mhould repreHent a temiioroture differ* 
inci» of not mort* than one degree tabreubelt Both 
thermoiiH ters arc to istubllKh thulr aceitracy 

ProitrH an* mamifuctured In J, 5, 10 and 20 cubic* 
foot Nixes llic Buniiu of Stuudanls suggests a con- 
\enlent w t up for routine inetir teidlng 'fwo pravers 
arc HailMfnitorUy liHatid with a bench )»etween them 
for H Nliihle oiM*rHtor Hiiltahle eonneitions to prover and 
to Vint being pnwldod krom 00 to 80 meters can be 
examined lu n day by one man Klthir gas or air cou 
lie u«hI In meter proving, mauv eomimnles, howrever, 
fa\or the imploymeut of guH, claiming that air dries 
out tlie diaphragms of tbe meters. Testing Is nego- 
tlatwl utidi*r a preSHure of 1 5 water, where the latter 
Is UNcil in proring Meters should stand near the 
prover fi^e or hIx hours before testing The tempera- 
ture of the riHim and the water lu the prover should 
not viir\ more than out di*grce hahrculiclL HosS 
coupling of suitable slsi* Is selected for oimncctiug tbe 
meter with the pniver 

OiK*e having ikmod the cuuuecLlun of prover to tho 
meter, thi formi r la lllleit with air Tho outlet to 
conucitiHl to the veut, allowing one-half to one or more 
cubic feet of air to imus through tbe meter to see 
that It Ih fuuctloiiiiig profierly Tho tightness of tbe 
coniji'ctlunH aiHl of the meter arc U*flted , tlien air or 
gUM In iMiMKcd through Uie miter to bring tbe test dial 
huuil exactly to one of the division linos of the dial 
Adjust tbe prover by ralKlng above Ben> mark, allow 
lug air to OHcopo until It Is exarily at xero Open con- 
iiectiOD to meter and permit air to pass till one revo* 
lutkni of lest band has occurred, whch reipilres 2, 5 or 
10 cubic feet of ar, dependent upon sise of tho meter 
Forthwith record the reading of the prover to tbo near 
est one-hundredth cubic foot, aud from this calculate 
the error of the meter 
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Aluminum Wings 

A MONO th« thltifCH uUUh ifMild nut tie duno Ih to In* 
^ liNtifl the iir«*iiurutlun of nlumtiiiiiu Hltujr kIuhIh uf 
Hiitthlent Htreiifftli mid thinneHU ti» make them aniful for 
jilridiim wlnifH Whfh* iilridaiu^H nlUi nietoUh wlutpi 
liii\e fM»L MN yet dlnpImtHl the fnhrh wlnff type, Nttll u 
iiiijuIkt of VI ry Hiu*eeHKful fllahtH hii\e Ihhii madi with 
inttNllh white uiNlelM In whhdi the uliiiulniim alloy la 
iiNt*d In plaee of the Hllk or Utieti or f‘ottoii faliiif here- 
tofore employed excluidieU Them metal aheetH are 
nriled down to a thliuieaH of iMMKi5 ln(‘h which Ik a 
little more than oiic-thlrd the thl(*kijCHH of the iwfety 
raieor hladc, which Ih OlkNl Imh PhlH thin alumlmim 
alloy haa a tcnallo Ktnmitth of (VMNMl pounda por Minarc 
Inch and Ik lnd(H*d a remarknlile prcMliud 

Giue Stains 

T fIK venetahle and eaHelii Klueit, which an* ex- 
teiudvely iiMod mp preHcnt In preparlnic laminated 
aiut v(*iu>er Hoodi^ tNirtltuliirl> from oak rnaiile. cherry 
olm, anh birch, and l>eerh are prciiarcd with the aid 
of euiiHtlc mnIh Home of them* kliica Htaln the wcmnI 
nion> than uthern, thonc* cHintiilnlnir the moat alkali bcliia 
the moat InJnrlonN The^ KtHliilns Ih iNdleved to he* dm* 
to the ac tion of the alkali In the jtliio on the cuuKtltu 
enta of the wcmnI, piirtlc*iilaric the tannin, from wlihli 
an Ink like aulmtaiicv 1 m fonned No way haa lieen 
found UH yet to pr4*\eiit UiIh elienihnl nHcdton, hut in 
ti*ehnU*al note No 1411, the forent rroducta |jalHirator> 
IndlcutcK methods whereliy thi*M HtaliiH nm> lie rotliieed 
to the minimum The Krc^ateHt trouhle eomt*a fnau the 
lieiudnitlou uf the Khie through thiu face veueeriii, eniie- 
clally If the vc^iiwr 1m hiw than o(ie>tnc*titlerh <tt an 
Imh thick Since the thlnmr kUkh mIioh n irrentir 
IHHiitratlon than the thhktr oih*h It Im obvious that 
when thin vtueern arc' uiail It >^uiiUl Ik well to nae 
the mon^ vlacmua ahn^a or to um lllh pm in the alui 
alien nUiIuIuk la feared It Iiuh Inn u found that if 
dryliiK after ffluefna <h rniimipllMhiNl pniniptl} the H<e 
lutlon haa dimcutty tn reachliiip the Kiirfaet If wiiue 
flat obJeH*t la placed iNdwiNii ihiioIm In the prcHH ataln 
liiK Ih deereaned 

Thu caaeln and veKetalilc Kliie MtnliiN ciin la almost 
cHinniletely reiuo>ed hj HiNiiudnK the Mtalned mirfnee 
with a fMilutlon pnnmml In dlMMol\liiK one miiicc of 
oxulle aekl erjHtalM in iiInmii twvUi oum-ea of water 
Dk? DHire BtublNirn ataliiH Mhonld In* molRtened Ilnei 
with a aiNllQm anlHti wiliition of the Hamc Mtrenfrth an 
the oxalic acid aolntlon uiid ilien fnllow thin treatment 
with ibe add 

Synthetic Alcohol 

D l KINO ihvt >i*ar Tahi rt. In hiiKtand, hiiN develo|N»f| 
a pruccHB for the dlreet M^nthcth produeSJun of 
alcohol from water kuh and priNliiee^r van li> catalyHlH 
(t to elaliniHl that ethyl nle<»hol of inr piiritv 
hiiM lNH*n obtained from ordliuir> water aas with a yiehl 
of tXI ]H*r in nt 

Alrendy rtmunh In in profcriNN liHikliitf to the H\ntbi 
nIm of methanol, whlHi Ik iilmoNt uh ImiNirtaiit bh ethyl 
nk'ohol, tudiiK the prliicl|uil raw material in the miin 
itfn< tiire of formalin altlmuKh th« qunntlt> UHod an 
iiiuilb la not NO Krt‘at as tor the otht r alcohol with 
which It la often coufnm*d li> the horouii With ctliyl 
ahiihol now belmr made Hiicct Hariill^ from a variety uf 
nin inaterlalH as will uh hmiIIh tlcull}, tliere ouaht to 
In no dlfllculty In meH*tiUK tin world a demanUa at a 
naMonable prlL*e lu iirnxU tJiej are tlndliiK It iMisalhh 
to oiterali traliw on the MUKHr pliintiitloiiN with alcohol 
liroiliUHNl from the uiolaKHCN tallloax thin ult-oliul hi lua 
priMlmtil for Icnm than twHnt^ I'ciitN iwr anllon 1*he 
dlHttllatiun of hunt wiNid cuuUnmm to In* our Hole 
HoiirTN* for methanol, and with the rate at which oiir 
hard wcnnI Ih Ih^iuc UMctl wi Mhenild alreiid) hii\» In 
inniflCKl luUrcHt in the iMiMHlIrlllt) of dcTtdopIna lnlN»- 
ratorj methods for the priHhidlon of this liniH>rtaut 
solvent 

Colorado Shale OUa 

P IU)!' !• A J tlLVAKH iif tlii< IVilurado Mih(K>l 

of lllutHi reiN»rta tlie n milts uf KtudleH of Colorado 
Khali etlla In the Jnh 1 1th Ikhul of fhCMlrsf aael Metml 
iurgival lSn0ine€rl$^ff 

Colorado ahalo oils ami their fraidluiia eHuitalii muerfa 
iiltroipeu which oci^mK to U* prcMetii an IntKle comiNKinda, 
ond complex, nnatable, unaaturatcel auhatancca nf hljdk 
■perific irraTlty and moleenlar weight The dlatrllmtlon 


of idtrogmi Is similar for each oC tlia tbM otia atnOM, 
the heavier rnmtluns containing by fkr tMk larger 
amoimta Cracking ot the latter dmrlag dtstUlafion 
effects a great loos of nitrogen and masks Its tma dlstrl- 
Iwthm The total loaa otwerved was sboat 40 per eent 
of the nitrogen occurring In the e^du oil showing thst 
one of the dsseea of nitrogenous substances Is very nn 
aUble” 

The author found sulfur to be loss In the tiidit and 
heavy oUh aud greater In the middle oUs. The amount 
of sulfur fu the heavy oils wna reduced by the enuft^ 
tug pruccMi, ahowlug tbat at leant part c€ the com* 
iwunda which decomposiHl contained sulfur About one* 
third of the sulfur lu the crude oil was lost daring the 
dlstUlatlon proceaa, but in spite of this the distillate 
contains about the same iiercentsge as the original oH, 
From this It would appear that the saturated oils 
formed by cracking are produced from nnaafnrated 
(Kimponuds containing sulfur uimI nitrogen which are 
easily decompoMHl during destructive dtstUlatton The 
author proposes to carry on the wiwk on the changes 
wrought by successive distillations of shale oUs. 

Hard Soap 

A PATENT has been granted for the uso uf sodium 
ac*eLate aud wmIIuui laitatc aa a barduuUig agent 
lu Hoap making The patent 1m No 137TH4S, and It 1m 
ilalmed that tbcau rcagcntM Impart to the soap greater 
detergent qiiulltics and firmueiw without the delete* 
rlouM qualities to la* found in strongly alkaline soapa. 
The addition of wHlltiin acetate Im accomplished in the 
nmiuifai tore of tmuMiiareiit MmiMi by lucur|iomtlng auf 
flcleut aiv^tlc field tf> iKnitnillae the exieNS nlkajl The 
Modium acetate thun formed penults a m*utral soap for 
whldi the land grades of atiKk are requlreil, autl in the 
luiie of transparent soap, alcohol must be added. In* 
t rcased hardnesg is obtained by Anally adding one or 
two IMP mit of sodium acetate or lactate tho lactote 
Mug snticrior lu proimitlng tranopurency 
It U Ntntcd that a truusiianHit WMp mu> U* made 
iihHig tbi*Me lines from a mixture of *30 iM*r cent tallowi 
dO IMP cent cocoanut oil. and JO tier leiit lastor oil 
Kxccms water which ordinarily would pnweut the bard- 
ciilug of the soap, <bN*M not Interfere mh the addition 
of a Hmall amount of ai*cCate will cauMo it to act The 
reNultliig Moup will be of a traiisiiHreiit cliarscter and 
ruUlu its content of glycerin am] the added alcohol 

Ataiogpligrlc Corrogton 

T HK Oummlttee on Oorroston of Iron sud 8ted of 
the American HiNdety for Tasting Alatertals reported 
that tcNtN which ha\c lK*eu tn progresM for five yearn bi 
the PittHbiirgh district on uncos ted metal abeets are 
nearUig comiUitkm und have now reacbtHl the iHitnt 
where the committee definitely <xmcliitU*tf that **i!U|iiN*r- 
lH*arlng mernl shows marked superiority In nutre- 
HlHtlng propertits as ctunpared tf> uon-cop|isr-bearlug 
metal of NiilMtantlally the aams general composition 
from which Hoiieriortty we may truly anticipate a 
luarkiNl lucreuse lu the servlos life of copperheartng 
metalH nndor atinmiplierlc exposure of uucoeted sheets," 
other corrosion testa are hetng oond noted In different 
PiirtH of the country, and before very long a final re* 
iKirt mar be ex|ieotcd in which results of Impartance 
will In* Mted 

AathrAipdiMwe 

ANTHllAgUlNONK In tbs bssla of the IsErgest clasa 
of vat eulurs for which we have been clamotiiig 
and ill the pr<Nliictl<m of whMr <nir dye manufactorerM 
ha\e In^u aomewbat delkicBt AnthraquliMme ts^nsn* 
ally d«*rivcd from anthracene. Hie dlfllculty In obtain 
ing adariuate supplies spchraiesne has beta doe to 
the fact that the aimal BHriMs for separating It 
from I'oai tar left the pitrii reskw so hard tbat it could 
iHit In* sold for American uses, pitch does find s 

market abntad, particularly for &«• brlqnetlng of coal 
dust awl coke breeu, but" thare Is no great demand 
fur such pitch for this porpoae la the United HUtes. 
tnletM the ]>Ucb can be readKf sold, the antfaraeene 
produced by the old process heedmes so expenalTe tbat 
the anthrsiinlnoiu, and Um m dyes made from It, 
become ton costly to be usad. The process bentoCoca 
has been to dissolve authraesnt in acetic acid and oori- 
dtse the mixture with blcbropulta. 

Aceordlng to a note In the Jana Imos of the Journal 
of inimotriol aad fih t g k ie e r iaf Chetutifry an alectro* 


lytic process known as the Thatcher Process has been 
developed, being an riecCrocbemlcal cos depemAag mrtn 
the use of a special type of eelL It Is alK» da hwst 
that the Thatcher mctl^ for remavlng tha an thr a cawi 
from the tar leaves a pitch which Is maitotaUs la 
America At presnit a thooaand pcraiMU of aatbraotl 
none are being produced per day, and tba plant runs 
oontluuoosly It U thought that the proteetkm of 
a tbousand pounds per day win sssiire an ampla anppty 
for tl>« next few months as, at present, conaumpttou U 
iosrer than normsL About three miUtou poetods of 
snthraqulnone is reaulred for the eNrimaM annul 
oonsmnptlnn of vat dyes lu America, although It ts to 
be expected that with the manufacture of vat tpfem 
here the demand for antfaraqulaoiie will tnerease 
There has never been any questloo aa to the prea sn ee 
of sadldent anthracene In American coal tar% and If 
the Thatrifer ITorcss accompllsbes wliat is dafaned for 
It a great advantage to the American dyuatiilf Indus- 
try will have been galued, 

ReMWch in the Lim Indastar 

I N his report before the Natltmal Ume Association 
meeting In June, Prealdeot Charles Warner, In his 
report, made the following statements retatlve to re- 
Mcarcfa 

Take, for instance, the problem of devdoptng the* 
iMMt type of quli k-hardenlug lime plaster and mortar 
l*hlH question is of great importance to the ctmatmetUm 
field It has been attempM more or less snperAclally 
and qiasmodically by many maunfacturera as widl as 
In some of the past efforts of your aasocUtkm staff 
Under past efforts the problem has not been spltahly 
solved for the broad welfare of the Industry It has 
not lieen unHl within the fiscal year Just ckislag that we 
have lieen able to lay a bniad plan for Its otudy, atilla- 
tng fellowships at the Bureau of Htandards and elisv 
where tor taking bold of particular pbasca^of the 
problem with the Intention of graduUy biingibig all 
them llMW together into a broad haste report that will 
throw the fullest light on the pmpositUm 
To get at this problem then* are four major lines €»f 
Htmly and rewarch that have to be nudertaken, and 
oach of these four major divisions fans out Into niimar 
OUS sul>-studies and minor researches 
nrst«<The effect of burning, grinding and hydratUm 
In various combinations ami In conjunction with other 
Ingredients to locate any refinement In manufacturing 
lirucesseM that may stimulate hardening In tbs flnUied 
product 

Hecond— The study of any hsrdvuing matarlals which 
of and by tbemsolves and npisi addition to llnw will 
harden tiie mixed prodnet 

rblnl — Tarfoon dloxhle ts the ingredient ftwt nat 
nrally eittpl(>7ed in the normal hardening of plate 
fen and mortars, but, limited by the Stow effect and 
Mnall quantity of this gas fisuMl in normal atmosphece. 
It becomes ueevsnary to detmnlne all materials, such 
as charcoal, which might absorb* carlmaU* gas In quan 
tity yet bold It so toosely that upon admixture with 
lime and w'ater a quick reloasu of the Cartwnlc gu 
would prvKtnce rapid cartNmlsatlon and hardeuigig 
tlmuiiduHit the masa. 

Fourth— It is within the bounds of posutbUlty tlMt 
we can locate a chemical compound which upon addt- 
tbui In small qnanUtles to lima wlU Immwtlstaly asUb- 
Uab lu the live an entirely new set of haedeadag dmr* 
acteriHtIcH aud solve our proUen In tbat fashion 


ProoiBff VUirics 

CUBUICH may be proofed against soiUiig or staining 
F by applying a auMtion of ceUulcae nltyato or ado- 
tste to the surface 71 m ptnatniCloB of the aoiglfoa 
lutn the fabric Is prevantod by iMpcg giuttlw g it with 
Home such volatUc Ikiuld as tMBSbw baton applylhg 
tbe cellulosa auluttoii. 

A patent has bean granted on a p r ocess of using 
iiMoluhls alglAates forowd on ^rlcs by liaddsW CfaMB 
with s sohMa glgftnatg and fhah pasrigg thaM i|rmq;h 
a hath of slaa sulfate eHr atorilarhadvy UMial salt Tbe 
alglaata separateg to ^a gdllaldsl tot^ glvlniig wfttot 

iNMof fihWh iririck is saU to a Mteg wentM dre . 

bath. 


BaUodn Ihhrles aiw to odepe d 

gases to tbe hss ofh 
aoetato. Thlalsapia]Mta1|m 
turn to such edhmi 


st;^ 3&ssti 

tMTtotenddNtoei ^ > 
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‘ tyb iti >t wMi Matet 

lOanMMiffl from 1$$) 
P«rtkidwl7 mrrUsoMo wb«i outdoor 
■trm^tani^ larie eoirtliifOp ctc^ hove to 
4ie tvwted wbm tlNsr ore lomtecl for the 
noQoe or pormoBMifly The flchoop litter- 
««t» bOTO dertaed « **lletAlUMtor ' of mcxl- 
MVtO itImenoloM which permit* the mpM 
joaruitsliis, tfimiDir, leodtnji, etc . of 
OOMitltlMi of Kull metel ertleteii. The 
Ihttor are rotated Iti it tumldtna barrel 
or dna, tad attached to the mtpport 
Inf rtiaft la a iqirayinf platol which oa- 
Hllatea ao that it will scatter the molten 
metal In every dlrerUon Ry the aid of 
thlt mathine ntunerotta prudocta can be 
handled quickly and cheaply In aluc 
coatliif tqr thla means the protective metal 
penetrate* into the pores and iiitenitlcea 
of the a up p orU nf mniM and producee a 
uniform film whldi Is an nearly perma- 
nent that It wlU five without bnsaklnf 
til hammer blowa and repeated bendtnf 
arrMiML 

The Schoop proceaa has been employed 
heneUctally in leadlnf the Iron imeketa <it 
l*eltflii whaela In hydroelectric plantn 
abroad. Ordlaarlljr, these bnefceta, when 
exposed to OD*oomlnf sand and fravcl, arc 
rather rapidly worn away The leait 
coatliif arrests thla destrnctiTe action^ 
for the Impactlaf abraalvea actnally tend 
to anchor the lead more aecnreiy to the 
nnderlylnf Iron, while the frit or fraTcl 
ezarta bat a very moderate erosiTo effect 
upon the proCecHnf dim Chemical Tea 
*«)a of Iron have been made realiitant to 
oorroalott by aorfadnf them, accordtnf to 
the nature of the cbemlcala to be handlcxl 
with lead or aluminum. This expedient 
has insured lonfer life and brought about 
rnihataiUlal econ omie s. 

As might be expected the main use of 
the motal-apniylnf process la for sincing 
This system has gained eztensiTe recognl 
tkm In flwltaerlajid, France, Italy, and 
Oermany Two years ago the Bwlss Gut 
erAkMfit adopted the Hchonp method ot 
gahranlatnf for the state railways and 
now employs It widely in the Iron and 
steel sbopa and In the locomotlTe and car 
works at Nenhauaea and Scblleren The 
ttanamiaslon towers and spreaders of the 
Rt Gotthard dectrldcd llne^ two railway 
bridges, and the nnderhodlea of 20,001) 
cars have been sine coated in this way 
Rain failing npon laden coke and coal 
carriers absorbs some of the sulfur erm 
tent of the foela, and this water promotes 
deterioration of any irrm or sted It may 
reach. A sine Aim la mmh anperior to 
paint and more lasting as a safeguard 
against this harmful action The Swiss 
have alao found it destrabte to supple- 
ment the alnc coating of their bridges 
with one of sprayed lead wbersrer the 
or Iron fabric Ilea In the sweep of 
gases from loomnotlTe amofceatacka. 

Acoordlng to the latest reporta, the 
eicctro-platol Is said to be superior to the 
gas pistol both in a technical and In an 
Indnatrlal aenae. The sine eoattng range* 
ih thldCBMb from OQB to X)00 mllllme- 
bHra and a capaUe operative can galvaulae 
a sqnara meter of surface In the course 
oC from 6 to 7 minutes. The potmtlalitlai 
oi the prdeeM In the dectrO-technleal and 
•leetfoecliiinicul AfsMa are too mimeroQS 
to mention. A. slmUe vxsmpiet however, 
wltt awrve aa^ a hint It ha* been 
tabllahed that « snlmtantlal gain can he 
aipde In the direction of increased clA- 
eteocr and gveater operative mfrty by 
)pld1ly eontlng hikb tension potcelaln In- 
ISdatora with a Abn of copper deposited 
hy spraying. Tha mnnldpal eloctric 
pldlit^sl fltOckhottt has fdaoed In one 
tfansttMon line aa maay aa 20,000 of 
Ma ihetalkpated lamlatorsi and a 
iMdatb «ie»0cy at Hemador^ using 
MJoojif- Idatota rikkTaloiig In 
tfe MhMpMuid of iMolatorf. The cop- 
pgeMUM glTkg expalleat con^ mr 
ttmtu t o traoMalsifon re- 
Ug lUdnced peopdHkmately 


ACCURACY'' 

— the accuracy that has 
been recognized by two 

generations of machinists 
as an inherent quality of every 
Starrett Tool — ^is the first re- 
quirement for working metal 
within close limits. 

2100 Starrett Tools are described and 
illustrated in the new Starrett Catalog 
No 22 ‘'B*' Copy sent free on request. 

THE L. S. STARRETT COMPANY 
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Stenett CwaMiiatieu Sqaarca 
Gradoited with Metric Measure 
New Araikble 

Whdilslaw ae4 mrwmtUn warUiur In BMtH« ! 
SMsasm «01 b« bttorsM to Imw tket Atnmtt 
OoeMssuae Asa sm sn mv swiftiWs wun Um 
UM m sradarisf Is ^IfaMUn and osoMf 
minimotws. Them m S tm am Miss is sU 

aOMC nopopBi wo vomnwn dm oc Butnow 
ConMentMa Sssaim f%.liata* « pseo IS 
of tM saw Wsmtt CbMBgMh. ^ Tho motHo i 
mmm am JloM so,MoJ^ W M am modo j 
m ttris Ml dwo wle o d ay M MuAh «f wm 
M MW Main iwho utl o Hi, Id mu U 
•ed to we. ^ Ms am awil malts iil with 
Mamte Omtor IMA hs 00 1111 8 * to tbo reevtw 
fmM eahoo tithwoiai otdotod. Wlwa ordtroi 
wnhaoO oootto* he^ a m H a M o Tohutino la 


prioo U aiario Prlow of all Mo wUh and with- 
out ooBtor hoad aro sItob la Mamtt Cntoluc 

No. n r 

laipioved UniTeml Bevd Pro* 
tractor Added to Starrett Line 

To alt oflon of pretmatim tbo SUmn Um 
of tiww bwtnuMato Km knur boon foToinhljr 
kaowa far tholr wldo utUhy, aomraer and eoa- 
todImmo. la tbo Stnmtt Unlvoranl Bovol Pfw 
traotor No. W9* rooontir addod to tbo Starrott 
has and Doted aiaoeg tbo now Stamtt toolo Ja 
tha teteat AtanottOMdc No tt thla atmty 
and maTtldaw hat boon Mill farthor davakpod. 

lootefld of tbo dtoo bolns sradoatod In dosiM 
Mb S to so oaob war. tbo bow Mtodmator hw 
a dial cradaatBd to daeroao thrtMifaoat M 
oetfaa oMa Baoaoad fai tbo body of tbo fak- 


atxumntt la a now poattiwo mothod of tnoMng 
flna v.*rntflT adJuaUnenta. All adjuef onte ai* 
M arranfml m to poraUt of oontrol from tbo 
coiitii nf the front aide of tbo tool, a footnrt 
kinrely nmirDmilnv to tho aaporior omiTinlaaoo 
of thla vrotraeior In aervlce TbU arfamnonant 
eoaaUia of threo nuts ecatorhis upoa oaeb otbar 
the tower not loektne tbo dial In fta rotatfne 
path tho mldcUo nut at a sllabi downward 
proaaura enanirlne tha flno adfaatlBjr doviea 
white the uppor nut tocha tho blada at any point 
In Ita tenstb. An acate anirft aUaebmeat la abu 
famldiad by mmnm ot wbleh anwIT amrleti «aa 
readily W ohtrined. 

Htarrott llnivonal Bwol PreSntetore may ho 
bad wUb 7 Ineh blada or IS laeh blado or both, 
wnb or wHbfiut teathor aaa a a Tbo protraator 
may aim bo had wtlbout tiM aonte amtte attoah- 
mont. at a oultablo r a dist Uon Jn artec. 
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The Motor-Driven Commercial Vehicle 

br MAJOR VICTOS W PA01 m.SwAE 

Thu drparfffienl u dtroied to ihe merem of pruofU and proipectm owneri of motor tmek* and deUotry vagont Tho odUor viU tndmmr to anratr onv 
qwftvm reUUtng to moekant^ featvrot, oporation and mong^Mimt qf eommtrital motor poktelm 



Armored motor tmek now emplored hi vsrioni rittoi for the traneportotion of 
Urffe Sana of moaejr and vsliuiblos 


Armored Truck to Foil Bandit 
Payroll Gangs 

S roUAIHC (nwH <if llvi'N Ifmt am) pnj 
rollH KtuloD 111 the nnitinHli by bnii 
flltM of RrmiN) blit nrwrtbf*l«*HH pnii'tl 
( ally ilpfniM U km, im mpuKon In tbo nuiii 
lM»r of <ltIc*M (liirlnfc n»c«nit wnckn ImM 
kliiHlitl a Upw Intnn'Kt In the Irad tHlu*ii 
In Ntw \t>rk, B<H*tou Chlonfcti PhllmM 
phln riiiclnnatl anil Dc^vi'lnnd hi 
ImnkK puMlc ulllttloH niid other com 
vanlcs linvlnff constniit ikhmI to tninKfer 
AKiuev nml ottior %alnAbb*fi The lenil 
they hoTi. taken Hca in tlie direction of 
KrcQter (HKurtty nml enhnncHl mTrrlce 
as well nn Ickk lom of life ami mom>> 
In the traiiMiHirtatloa of larffc sums 
thruiiKh the tliurouKhfarcK of coiijteHtiHl 
Seeing an (qiportunlty to render 
real sinrlco to Industrial concomH mer- 
rhantH and otlicnt by making a afieclalty 
of ofTcrlng them safety and K*rvlco In 
the transfer of imynillR and money 
white pnitettlng their ovm tranoactlons 
by menus of tlie snnie convevnnee mon* 
and more hanks aro imrchnslug armored 
motor triHks 

Two largi* trucks of the tMic obown In 
the niY’imitHiDylng lllnstrntlnn, with ar 
luoretl ImsIUki, transfer thonsunds of dol- 
lars dally fur two l>lg bnnkK In down 
town New lork. Ouo trmk — a 2 ton 
unit — carries a lioUy of quarter liii li 
sietd In addition to the driver, two 
guards geneniUy man the truck on Its 
triiw 1ho guards, hiavil) armed ride 
on the Inakle The ke>8 to the only 
dcHir (in the side of the body) are held 
In the hranoh hanks nr In the iKmseaalon 
of the guards riding inside the truck In 
no cam can the driver open the dissr 
In the event of the tnuk being tired 
upon, the steel walls of the l«sly are of 
NufllciMit strength to flatten ordinary 
lead bullets, while from their protected 
lioaitl«»n In the Interior *»f the ‘ fortress, ’ 
the gnarda van return the tire of Imndlts 
thnmgh **portlioleH arranged for marii 
an emergency 

A Step Ahead In Motor Boa 
DcTelopment 

M otor buouea as a moana of trana- 
portatJou are growing dally In 
liopulurlty The motor bus of the iiast 
has not lieen perfeit but Its virtues have 
far outweighed Its shortcomings. Pas- 
senger trans|K>rtnttoii by motor bus Is 
rnpldl> leaving the realm of the ex- 
perimental and entering into a perlixl of 


Honnd development In Its logltlmatt 
Mpli(.n This divelopinent has lieen of 
two kinds First, better management 
of him llniHf second, Improvement In the 
vcbUle Itself Motor 1ms service prn|>- 
orly organ laeil and operated so as to 
snpplemiiit existing trnnsiMirtatlon sys- 
teoiH, afTonls the only pnictlcohU means 
of hnmlllng increased traffic In cities of 
mnderute site, and of satlaOlng the de- 
mands of the public for bitter service 
witliout extensive and prohibitive out- 
lay for plants, truikage and eiiulie 
ment As feeders for existing transit 
systtmH, Its rush himr f‘arriers and us 
Ruccessors of unprotltaldc hranih Hneff 
of the pn‘sent trolley HVKtems, they have 
a field of tiHi^fnlnesH which all trans- 
imrtntlon experta recognise 
The ty|s» of ‘Jitney bus* In use today 
Is, however, as far from porfcctlcm as 
the automobile of fifteen years ago Wiis 
from thi motor car of today I'he do 
sign nnd ismsl ruction of the Isxlics are 
crude the seating arrangemontH are un- 
satlsfuctorj because they penuH dls- 
tuHteful and unsafe crowding of Uie 
puiuH'Ugers and the tendency to overload 
has caused the expense of upkoefi to 
equal, lf«uot to exceed the return Real- 
Ulng that the future of the uudor bns 
depends on the development of the ve> 
hlele fnllv ns much aa it does on Im- 
provement In the method of applying it 
to trnafqNirtntlon protilems, a prominent 
New ^ork tnuk manufacturer has de- 
slgncd a new type of bns which la said 
to eliminate the nudt^ruble features of 
many of tlione now In use The body la 
cniistrueted of atetfl. Including under 
frame, upright, aide panria and root 


likmtM are either of cane or leatherette, 
arc placfHl troRswlse, Interior fittings 
have been made to withstand severe 
usage tniveliiig conveniences rnich as 
sent ii|thol8tery nml Interior lighting 
ha^e been greatly impmvist, ventilators 
are ItiHtalleil, curtains for the windows 
are funiishml , illuminated revolving 
signs indicate destination, non-rattling 
windows uml exhaust heating for cM 
weather have been provided, and the 
Isidy bos been placed on a chassis of 
HUfh iMiwer nnd dependability as to in- 
sure regular operation under the moat 
severe conditions Although smaller and 
lighter than the iistuil trolley car Hils 
bus with Its large pneumatic tires gives 
greoter (*onifort nnd ease of riding than 
Is olitaiu iile in the troUe$ In addition 
It has the siieed and flexibility of oper- 
ation wrhich has been responsible for 
the ever growing popnlarlty of motor 
bnH trauHportatlon 

Laminated Wood Disk Wheeia 

^/HKKLM wltb latulnotcd wood 
TV disks are now muniifactured fur 
all types of motor vehicles. The disks 
are built np of thin, rotary-cut piles of 
wood glued together nnder preMnire 
with waterproof glue The grain of earii 
layer runs In a different dlrec^m from 
that of the layer next to It This proc- 
ess of lamination Is said to make the 
cumidete disk very strong, non warpaUe 
and resilient The weight of these 
wheels Is substantially the same as that 
of ft spoked wood wheel, bnt the re- 
sistance to transverse sfaoriu Is said to 
be mnch greater In -order to render 
Inflation of the pneumatic tire oonven- 


lent a patente<l angle ooiiuectimi Is fur 
tiisheil which goea on the tire valve 
Ntem and iwrmlts the tire to be Influteit 
from the ontside face of the wheel The 
design of the wheel Is such that the disk 
can rea<llly be fitted, to any standard 
bill) and rim These wheels are said to 
Is* stronger than the conventional wood 
RlKtkc wheels of equal weight 

Use of Horaes Becomiog Lon in 
Citin 

T he Dureaii of the Census, Depart- 
ment of Commerce, announces that 
S0,nflD horses were reported In the C\tp 
of Now York at the rensus of 1020, as 
compareil with 128,224 reported at the 
oensna of 1010 There has been a slml 
lur marked decrease In the number of 
honm In all the principal cities In the 
United Statea far as beard from 
C*hlcagi> had M388 horses In 1920, as 
compared with 68,122 in 1010, FblU 
delpbla. 10.472 In 1020, and 60,401 In 
1010 In Baltimore the number of horses 
reported at the ceiisases of 1020 and 
1010 was respectivelj 7378 and 15.840, 
In Boston, 10,093 and 23,007, In PItU 
bnrgh, 6032 and 12346 In Cincinnati 
6061 and 18,001 in ClevelaDd 4024 and 
16,889 The above figures nmy be taken 
as an index of the growing use of motor 
tnius|iortatl«m, both for Imslness and 
pleasure In various mnnidpalltics. 

Gudlim Can Keep Railway 
Opentioa Coata Down 

T BB Carronton ft WortbTiUe BaUraaa 
(3o , operating a strip of mad ten 
miles long, Is the only company operat 
ing in Kentucky which bos not raised 
paswngcr fares stnee the doptesalon pe- 
riod began ThU company solved tlie 
problem by shelving Its steam locomo- 
tives and striiHtltutlug gasoline motor ve 
bides The cars have attracted the at- 
tention of short line railroad companies 
as far south as iKiniriana and as far 
west as New Mexico Automobile man- 
ufacturers have stndled them wltb a 
view to their practicability for adapts 
tlon to street car setTlce Operation of 
one of these cars for one round trip costM 
|2, counting repairs, labor, gas, oil and 
d«t>reclAtion The trip with a steam lo- 
comotive coots from |16 to $18. There 
can be no doubt ns to the practlcabnity 
of gasoline car service on small ralh 
roads and branch Hues, and we can look 
for a continueil increase 
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AttSWii i9BL 

PklBtliiv'wltii Uetel S|p«7 

(CoMHiuml from ifmgr i37) 
tb« groiiml tbat oxidation woqld prorent 
tbo formation of a bomticetteoiMi lajrer of 
protootloff motal Tractlcal raniltH wn 
inidict tbla aaauniptlfm It Is true that 
in moat iiM>tallnratoal prtK*pHitoM xiim nml 
air do afCect inctltod metal and fnHiuoiitl> 
hiing ohout rapid nxldathui and on the 
fhce of It ouo mlKbt Imnalut* ihHt the 
aame pbeuomena would o(*onr with ato 
mixed, nwlten metaln. But iHe apood 
with abkh finrina, projcctluu, ami ^^freex- 
Injt" of the atomlxetl metal taken plnoe, 
lu relatlou to the omnparatiTel> roodenite 
tenqmmtnre einphoed. Ig ariMiter than 
the rate at which roaition would hare to 
occur to ludiuv oxidation In other 
words, It Is feasible to melt and tt» so- 
lidify a metal so quickly that there Is 
not time enoufffa for the ntworptlou of 
oxyicen or other vaHes In proof of this, 
Kchoni> ban fused lead and thou sprayed It 
with a stream of (‘omprcHseil oxyKtni, oth 
talulitx thereby h normal homoacneoux 
layer of the metal althout any trace of 
oxldatkai ' 

lu flermany wooden toltacco pipes aud 
the Inner surfaces of beer kegs bare l»een 
**metaUiieil tt> protect them against Are 
in one taxc and to make them tight aud 
more durable In the other lelegraph 
aud telctibone pides hare had tbclr burlcfl 
ends and a secthm Immediately altoro 
the gronn*! sheathed with a film of lead 
to prevent rotting, and the blades of air 
craft pnqwllem have been coated with 
almnlnuin Metal spraying pistols are lie- 
Ing nHc<] to mirfacD ulth alumluuiu or 
clipper aprons, smiteka, gloves, etc, worn 
by workers tn chemical faitorles and lab- 
oratories where the fabrics might otlier 
wloe almori> chemU^ls and Itecome dan 
gemnsly combustible If brought (l(»se to 
a flume The point to be uoted Is thot 
materials which arc normally cousIdeitKl 
more or less Inflammable can bo i.*overe<l 
with 0 skin of metal wltliont being In 
jiired In doing so Clay models atkl many 
other works of art can be gilded silvered, 
iHipiwred bnmsed, etc, by means of the 
Kcbmqi aiUNimtus The work Is of such 
a character aud the textnrc so true to the 
natUK of the metal that the eyb Is readily 
deceived an to the Ideirtlty of the under 
lying KUiqiurtfug Matmtauoe 

Hoowwork In the LaborEtoiy 

(rogfinved frotn page ISO) 
tween sewing and sweeping and wasldng 
Washing at tlie tahlaa of vaiylng elern- 
tiona exacted different ratios of heat ont^ 
put Tweuty-one calories were required 
when the subject worked In a comforta 
hie position, 23 calories when the pan was 
so stationed as to neivbsltate ralidng of 
the arms, and flO calories when dlshwasb 
Ing was redneed to a back bonding Job 
The unpleasantness of the Usk was not 
broached by the experimental cnuciuslous. 

lAundry operations, botb washing and 
Ironing were not outside the province of 
these observations^ The work was done 
on towels 10 Inches square The washing 
oqutiimpttt comprised a small galvanised 
iron tub and a scrubbing board, white the 
ironing was acoompUshetl with a fHtound 
Iron uu a table of snltable height A 
towH was rubbed on the scrubbing Iswrd 
40 times In SO seconds, wrung by bund for 
15 seconds, and then exchange for an- 
other towel, 10 seconds l»elng allowed for 
trauHfrrrluf The energy output In 
wosbing was 400 calories per bmir, thus 
earning for the asslgutnent the riaaslfl 
cation of laborious toll The presence of 
Water In conducting the exia^rlments 
wmtld undoubtedly have llicrcased the 
Ilgam of heat reaniremeat as It would 
have stthanced the weight of the towel 
as weU as wet artlclM would have offered 
more feiiteaiioa <m the eerabbmg board 
and In wringing. Ironing pfomded at a 
rate of th strekea in fid aeonnds, 10 sec* 
node bring unowad for axobanging towels. 
A Quid iron wae naril leet beat should ob- 
"teoct'idie meaearementai la |be culorime- 
t«r l^^nargy |spaodltare vu 24 cal- 


ories an hour, thus Ironing being dnssiflod 
as moderate toll 

The woman subject retmstHl In a com 
uMMi bentwood <halr while knitting, cro- 
cheting, aud hand sewing Motions, other 
than tlu»«« in\ol%ed In the Immwllate task, 
were kept nt a mlulmitm An niioom 
pl«>t<>d MW 1^1 ter was the iibje<4 (>iiip1ove<l In 
tho knitting ottcratluns, 23 Htltcbcs being 
adrolnlMteretf to tin ml nut** A Mlinfde 
pattern and lino (*otten thread wore used 
In the crocheting oxpi^rlmints Hand 
Mowing Inrludwl varying tyi»e« of work 
Making a plnlu uniaulded scalloii (blanket 
Mtihh) nil ihe etlgo of a irmall ploco of 
flne linen, at the rate of 18 Rtlt<hi*ti n 
minute, Hlmide running on light cotton 
giRHls, 6 stitches lieliig takeu on tlie needle, 
one to one heat *»f the time measuring in- 
Btrumeut. then the Utread ptilliNl ttaroiigli 
to fnnr boats, with a total of 30 Ktltches 
l»or minute , hcinmliig on light cotton 
goods, nt a rote of 30 stiniteH to the 
raliiiite, the thread Iwlng pulled all the 
war through after eac h stitch , duritiug 
lightweight c<ittou hose with n tbnmd 
alHiiit 24 liulieN long Huih tasks entail 
n ndatively smalt cxtietidltiin* of energy, 
rouging from 7 onlorics an hour for 
sewing with the riuiulng Htluh to 10 
calories tier hour lu hommiug The heal 
output while kulttliig 10 to 11 calories an 
bmir, slightly excoctlod that eutalled In 
mshetluff, 8 to 0 cttlories The vurtatiou 
Is attrlbutCHl to the w<ml sweater lieliig 
knitted weighing more than tho cotton 
lace wdilcli was cr«»ctietod AImo n more 
liberal play of htiiul ond anu'* was In 
volved in knitting llie materials In 

band sewing Iwlng appnixlmntel> of Uie 
same weight the dlffereiut^ In heat ex 
liended are attributed to the extmit of 
ino\ement required With a nitmlng 

stitch, 7 (*alorles tier hmir (he nroveiuoiit 
of drawing the thread to its full length 
was made only every six ntltefacs or live 
times a minute, whereas with hetmnltig, 
10 to 11 calorlea an hour, it was made 
after each stitch or 30 times a minute 
Neeilleworicers, In practical oiieruilons, 
avoid the long thread beeaiiMe of undue 
I exercising of Uie nrmn. 

I Advocates *»f misleni coDvenlenees In 
! the h<»me it would seem, can draw an ef 
j fective object lesson from these expert 
mental conclusions which acHMirately de- 
termine euerg3 expenditure In the per 
formance of household tasks Kven uii 
! der the most pleasing environments the 
I housewife spends liberally ivf her reserve 
I forces when the home Is devoid of motl 
em facllitlcjs certainly the toll exacted 
is not a mere calculation of effort wasted 
Imt B xaerlflclal oxactifin where human 
, values |)ay dearly and even the tcuure of 
life la abridged 

Slmi^lf ying the ConpliBg of Trains 

ICtmtinued from page lU) | 

Where this coupler Is usetl the cars are I 
couptefl and nucoupled In the umial man i 
ner The headpieces or mating members 
of the Futrcll coupler are susiiended be- 
neath the present draw4iar ctiupler and; 
are automatically forced and guided to-’ 
gether by means of spring pressure and j 
guide members extending on each aide of 
the opporing bead Tha Kntrell device 
maintains an airtight Joint through Its 
automatic aolMocklng coupler, and the 
gaskets meet Jntt Woro the metal faces 
of the cvHiplers touch which allows for 
mane axial play This movement blocks 
the esmpe of steam or air and seals an 
tomatleaUy any possible avenue of es- 
cape The ooupleris metal pipes, which 
carry the steam, air and signal system, 
are blugod to the ends of the other car 
pipes by means of aolversal Joints. This 
allows plenty of room or play when tfaej 
cars take curves or causa movenMnts 
which nec^aasltate more or less of the 
freedom for which the rvtfef hose makes | 
room. ’ 

The Pntrril coupler connacts the steam, 
air, signal, electric light and telephons; 
lines on the trains wltfaMit men gulag 
between the cars or coaches to make the 



Tools of Industry 


In industiy, art« science, in 
fact m all kinds of work, good 
results require good nnple* 
ments kept m good condition 

If the right sort of imple- 
inent u important to an in- 
dividual workman, efficient 
tools for indusby and com- 
merce arc a vital necessity to 
the nation. 

Telephone service is one 
of the tools of American in- 
dustry and oHiimerce m most 
common use and upon which 
much depeiuk. The Amer- 
ican public cannot afford to 
let this tool get dull. 


To provide over twelve 
million subscribers with tele- 
phone connection, to trans- 
mit the vibrations of the 
human voice ffiirty million 
tunes a day and from any 
point to any other point 
throughout the land, de- 
mands an expensive mechan- 
ism of the highest order of 
scientiiic precision, and an 
efficient organization 

It IS die aun of the Bell 
Telephone System, with the 
co<H>arabon of Ac public, to 
be Ae most dependable to<d 
of American indusby 



•BtLk System • 

American Telephone and Telegraph Company 
And Associated Companies 
Oma Poffey, Oiw Syatmm, Vnigaraat Smrgicm, wiU aU Mrmaiad 
fOM NCTv i BaHmr Smrviaa 



fourteen ^xhetti Iktreet 
atip 9orfc C(tp 

An Exclusive Residenbal Hotel affording 
the I^mty and Elegance of a Private 
Residence Opposite the Metropolitan 
Club and Fifth Avenue entrance to 
Central Park, with easy access to Clubs, 
Theatres and Shopping centres 

eager & Pabcock 


South Dakota 
State Sehodl of Mines 


lU.UCIiir. 

Has Juii Closed the bsH year In ill history rowinaUta- 
Uottsliave at their doerwsr such s wowtartul outdoor 
labamtorraslhsBlaoS Hills rsflea. 

Demos see srsnled In Gkfl, 


KapenoM srs low and much SHstiUofi Is «lv«a the in 
aividiMl jrtndanL WrlU and lat m tell y<ni more atmit 
iwadvaoUfsabnepnivlded. ypreatalosand buofcor 
views aitdrsss, Tha Pnutdent 


we WiU Make It 

AaytfafaiS la s metal s t is w l n i or aooeky » 
dneed Irow aay sMCal sad labhad ia say color 

W at atk f y Button Co.. Waterfawy, C o—. 


QAfl. WATES. GASO^M J^MPWG 

LEIMAN BROS. AIR PUMPS 



■OTARY-KMinVB 

WUkW iBwd fee casoHne mmuvlnn 
pumie, prhititis pnm paper kedon^ 
pMkM* MWjcr* l^tle fiMinf da 
ykes, hicl iril hnuns outflu ts« 
laroaui am! blow ptm anitollnff 
trlurn^l SDd Rnltiilvw wwd 

blssOAs twttasjor luks 


dcsntv priintnf 
piuni^ lalfhhw t 


cnirinoii 


S nllktaw raruDm dioeks 
away stamplnn mid evt 

DIB proMwft anl iBBchtwe. 


ai WAlJCBRaT.,N.Y 


and Model Work 

I lieahlBOfT 

•SBMtSL.IIawToikCky 
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T he dfMnbutlaii 9t WmMmm Oil KngltMa It 
wofld widt N« flite powr tqulinMat 
mwMm* m BOAajr Adirsntacwmt I t rtuf 
tMaBoor tpMi nwiitil CBOi|p«ctaw ud «la»- 
plMgr of dtaln H* tklUtd labor nqulrwl for Ita 
Optntlon Timo t c o n o m l— plat ttw low col pf 
opaMte SB any fndtof ftial eU mabt tba B*- 
itnatr HbI lor any powar raquincnairta IS to IM 
H P WHMfaraalalog 

THE BESSEMER GAS ENGINE CO 
14 Yerli Slnat, Grow Ciljr, Pa. 

BESSEMER 

OIL ENGINES 
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S^ENTIFIC AMERICAN 


Ir fbulM eat tkle b aeU wM end the 
Ameriaift compRBlee is wltii Swir 


tuuneftionji An3 onintier of cers in a 
train can be c o nn e ct ed in thi aanie time 
AH tau can are cottispcled Andtbeioap* 
line ii done inataiitaiicoaaly or In the 
HAnie brief period of time whloh ii re 
lulred fiir the draw bant to conte together 
I hert iH no aante of time aa la the eaae 
a bin a IrftktnMn mtui fumble la bta 
rreaderi iKiBltlun eonnectinir up the miH 
Ur )»ae 

1hr Fntrell oonpler Is also ancoaplMl 
Hui luatballjr wbMi tbc car* are an 
rbe Urer ahkta dtaconnecta the 
tiada of the draa bur alao releaaea the 
1 <k)njr bora of the Fatrtll nnipUr and 
tliia opiraHon U Jnat aa aimplo and rapid 
«H abrn tbe almile (oiinectkin ta made 

Mr latrtU bad hla flrat ooupien in 
trodutwl uu the paanenaer coat bn of the 
Um Aiueeloa A tolt 1 ake Railroad run 
ulna betw«,eii Ijoa Angeles and Han Ber 
lutfdluo California Tbe cruiplera were 
in Cl iiKtant aer^ Ice on tbta line for an < n 
tin tear daring whit h time the} rendeml 
the nioMt aatlafactoiy rmalU Rallmad 
iiieu prcnoauced tbe test a cmnpleto noc 
Lvsa 

On Aaguat 21 iSlfi the first train 
(quipped with the uca coitplir nrrlTed 
at tht B AO railroad atathm at Freder 
ilk Md from ^^aRhiIlgton *1ba offlciabi 
pn iinuuud the trip a greater aumjm than 
the\ antic liNttcd A decialim wait then 
made to idaco tbe niacfacs thns equipped , 
111 n uatant aer^lcr for aevoral iiHNitba in 
trder thut a careful atndf could be made 
in c( Id neathf r After mitral noutba of 
( Dtlniimui atrrire or about March 1 IftJO 
tbe touplen baring lieen eapuaed to 
hard nsage and mibject to bea\> strain 
w< re found to lie In extc lie nt a ndlthiu ; 
and they wen bigbl} praised Ivx metoAtem 
)f the railroad fraternity l^e use of 
the couplers revealed aome minor details 
which (Muld be materlHll} impro>ed and 
Mr FutnU did nut diU} In maktug tbo 
Ituproveincnto The altera tlcms did not 
hange tbe mechanical principle of the 
couplcvr bat only eliminated aome psrtH 
of Uu mechanlam that might wear and 
t« ar aonu of the moving pnrta 

The coupiem in their Improvcnl form 
acre iBNtulled on t^awaugcr enaelUM Jii 
service on May I on trains run 

iiing between Masbington IJ C and 
1 rode rick Md Ibcw trial mna wbieh 
were made to teat fully the improced 
J iitjcil t miUtrs are reported as entinly 
succeaaful 

Winning Fordgn Film Markets 

(Coatfsacd from pope i3f) 

1 terv Kuiopean country is from six to 
Un jeara behind the time a In the matter 
of film Ibeatcra and finds itself in much 
the aanu piHiltion as (Ireat Britain or 
France German nuitlon picture Interests 
an frantic all} eigcaged In cnerhaullug all 
manner of buildings for amusement pur 
|i MINI so keen Is the demand for motiott 
pU tim entertainment 1 he war Mid not 
deterge rnmn ivoducers from keoidng up 
tlHir operations althoagh their market 
was limited to Osntral kairoiie Appreud 
mate)} 600 new and Improved theaters 
wlU bo placed In oiieratioa thia year and 
next it is said Tbeno la acareely a bteuk 
In Berlin F rankfort and other large tltlos 
without its motion pktnre house, and ex 
hibltnm are frantically aconrlng abemt for 
new sites 

Ihe estimated shortage of JO 000 then 
tert dot a not take into account such terri 
torUa aa India rhlna Africm, Rasala 
Western Asia tbe Balkans Central 
Vmerlca and the hnndreda of Iklands 
whkh dot tke seas China were its am* 
tiou pktun. Inttnata developed to SO per 
cent of tbe atnndard malnUinad in JffSn 
!c*a would require more than SO 000 Ihna- 
ters alone More than 100000 now t h i^ 
ten will be seqnlied to enalde the d«Mr 
epment of tbe world wide film indpalrr ‘ 
on aarthlng like tbe scale attained Id 
A merica 

irtor to the World War Freadi and 
Italian films completelr coatrqlled ^ 
South American market Tbe war qnitk 


prodoct Tbe great nuOorttr of Amerb 
( OK plctorsa which bad hasn lAown In 
Koath Asaericqi before Grig ttsae ooold 
have bewn (dasslfled ae ^jnnk and did 
nut gain much reiqwrt for American fllma 
In tboee daxs tbe majority of American 
(vpocters were careleas or indlflOrent aa 
to tbe poeelbllitlee to be gained In Ijetlii 
Amerifa aud much of the film exported 
wuS from two to four years c4d 

The war enabled several aggressive 
Ameriran concerns to gain a foothold In 
H lutb America with tMr modem high 
grade ^otoplaya and American films 
(iQlcfctT gained the dominant posltioo In 
this market Icwdlng Semth American 
film men declare the} wrlll never go bnck 
to dependence upon Bnmpean markets as 
the} have found the American films greet 
1} superior to Bnrapean prodortlons In 
1019 a proroinint exhibitor In Buvnus 
Aires relmllsd at the idea of haiing the 
door closed cm French nod Italian films 
and started a theater In whicdi he pro* 
poecd to show nothing but Karcqieaii pic- 
tnres nia venture wae a complete and 
R|ieeclv failure for the fans of the capital 
could not be weened away from thair 
pieftrence for American pictnres 

Another striking llluatraticA of the tre* 
mendons growth of the exiuMt bastneM of 
the leading American companfea Is to he 
found in the erase of the Auatrallan boat 
ness of one loutcm Ibree years ago It 
started Ita Aostrallan agencies with a 
t<»tal bnaineos of six per cent of all tbe 
films shown In AnsiraUsla Today It has 
more than bS pt r cent of the boslneea and 
Is coatinalBg to grow 

Soap ScNnee 

(f osHasrd from gags iU) 

Dr Adrif Welter of Crefrid (Oer 
many) bae now receUed a patent (Imp 
Uer Fat 881719) whereb} It is poarible 
to make an almoet odorless clav soap 
ccmtalning a low percentage of eebaclc 
acid by a cheap und technically easy 
prufeas For this purpoae llqald or aolUl 
soap Is mixed In a kneading machine w 1th 
ctav or any cither filler Ibis mixture 
which does not c}en require a thorerngh 
mixing together ie then divided np Into 
small porems pieces, for lasUnce in a 
machine of aultablc type These are then 
drtad lu drying chambers upon frames 
niittl they are read} for emshing up Into 
IMiwder by duwuir of rollers This pow 
dcr ta t^n tburougbly and uniformly 
mixed together aud it can then be molded 
into pieces of soitalite shape by me ans 
of mechanical or hydraulic preeeee work 
Ing at a preasurt of from 00 to 800 sMm 
phcrcB 

fhe process here described (for coarse 
U cnuhlng, dT)lng and grlndlug the 
soaps with the filling materlaU, while in 
the first place avokUag the costly mllliiig 
process and finally ptvesing Bie powder 
thus obtained Into molds under high pres- 
sure) enables qpda soaps to be made with 
lesB than 5 per cent sebadc acid and with 
out the nse of Mril Ikhk TbMeaoapsart 
also far sqperlor to milled soaps due to 
their low perrentage of water and a ape- 
cmiiv low dagree of increfiriag the balk 
or swelling 

Cemettt for LoAthor IMriaf BeUi 

AN evtremely tenackma etaneat, coo | 
slating of 12 parts asphalt 19 imrts| 
eoiopiiony, 40 perta gnttoperUm IflOpcrCai 
bisulphide of earbcio and 00 parta petro' 
lenm can he preimred as fbUowa for fas* 
truing leather belts and tbe Uka The 
materials, ulthqQt tbe blsonarids of ear* 
boo, are first of all placed in a bottle 
Btaudlitf In boiling water and wnrited up 
with petroleum for a finr honta whm 
It bat Odekened suitahlp the mam is al 
lowed to cool oft; the bMpb^ of eaiboa 
Is tbm addsd apd the wbols Is aflowedi 
to stand for aome days, tha botHa hqlm^ 
frecpmntly Rbamih Tbs brittaa N erualy 
coaCed with the o—wm t tad paamd 
throufth wim mUen; 
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Deep-Levd Rapid Tranait 

I s An Ago whon mortinnli-nl nt hloveroonta of aUrt 
Mng (haracUr follow ono miottier with Imroanlng 
mpldltj, wp louru to In? im n^aiilnKlY 1^o^v of 
IMHMing map juiltnutolB upon proptwala wliUb, aUtaoutfh 
aurprlalttf. are nftor ull naeivly elalioratloua of utrendy 
well triod prltw'lploa 

In Bn<*h n l•AtoKo^> ahmild ho plaootl tho rpoont wig 
Roatlon of Mr Bolton that nor future rapid trauatt 
Huhwn>H Hhoiild l>p Itullt at IpvoU HtifllclenUy deop to 
avoid lutprfpfpuvp with rxlatlng aubwayn and gajR. 
wntpr and cU'tlrlc mahia — built ao deeply, In fact, that 
the UnoN could be run on tangenta and absolutely 
free from curren atrafght to their olijectWe iKitntA Aa 
a matter of fai% Mr liolton auggenta a deiith of 40U 
feet, efaonalng that low level, wo preautue, with a view 
to being able to pahb, without gradea, beneatb the rlvera 
amt baya uhleb aiirniuiid Manhattan and Intervene be- 
tween the lalaiid and the outlying metropolitan diatiicta. 

Tho only featiirea that would be atrlklngly novel In 
Hocfa a ayatcm would bo the groat depth below atroet 
level and the coiiaeqaent great longth of elevator traveL 
Kor the flrat cMindltion we may And an apprpglmate 
parallel In the tulie ayatem at lAjudon, which la built 
In tho underlying clay and at a mfllctent depth to be 
free fri*tn interference by the network of water and 
gaM uiaIdh and electric cwblee with which any great 
dty la encumbered Theae tnbea are nerved by deva 
tom of large eaiiodty, although the dlatance of dcrator 
travel la not nearly ao great aa that propoaed foP'lteAr 
York In this omnectlon we think that the deiith of 
400 feet la exceaaWe and uimeePBaary, and In the 
uboence of evidence t4> the cxwtrar), we think that one- 
half that dcndh or, irt the moat a depth of 800 feet 
would be antndcnt to dear the deep gladal ravine 
which forma the andlut l>ed of the North River and 
extonila out to non. 

The tMAnt la well made that by going to auflSdent 
depth it ia pomlble to lay ont a ayatem of exprem 
kfubway acrvlce, with apeeila of alxty mllva an hour. In 
which the trnoka could radiate from the bualneaa 
ceiitera of Manhattan and run without curve or grade 
directly to the outlying dlatricta tu Iw aerved It fai also 
true that auch a ayatt-m could Iw ImlU on larggr pro- 
purtiona than our premmt aubwaya and might be op- 
Hrnted with mmh larger and therefore more economical 
rtdllng Block It la true again that the cHinatmctlon of 
tunneta at thU depth would be far cheaper and more 
pxtidUttons than our preaont a y a teui of “ent-and-coTW,’* 
with Ita coatly, labortoua and exceedingly tronlileaoma 
Interference with atreet trafllc 
%e have a pr<H‘eilent for thla of work In the 
eonitmctlon of the IJfoot tunnd for carrying the 
r*atakll1 watem throughout the length of Manhattan 
iHland, which waa executed with unuimal apeed at a 
low coat and with complete aucceaa. In oU probablUty, 
the coHtM Involved in the dueatlon of egaement would 
lie very low Further precedent for cheap tunnel oon- 
atmctlon In mild rock la found In the Broadway 
divlahm of the aubway below Washington Helghta, 
which la aa much aa 180 feet below street levM at 
IHtat Htrcet The moat aertona problem frotn the 
operating aundpfdnt would be that of providing ade- 
quate elevator faciUtiea. Tbcee. of courm, would be 
coatly In conatrnctlon and In i^ratioo, atnea the cars 
would have to be of mmaual dimenalona, and the apoed 
n ould have to be not leM than 700 or 800 feet a minute 
^ The motive for thla bold and original acheoie U to 
^be found In the enormona rate of increase of the popu* 
latiou 4if New York, and Mr Bolton ia entirely right 
In Atatiug that aa the yeara paw by It will beoooie 
increasingly manifest that aubway aceommodatioo of 


the present near-soiface type will Jfe itttdeqaate to 
carry Ahe populatiou of ten mtHkm people, which thbtF 
yean from now will be livins^a N<4a York ead Its 
immediate suburbs. 

AmamieBtB Ottmt 

T he close of a modern wSr, in whUA the whole 
dtlaen strength of the odintrles InTolved must 
Ite engaged, is certain, should the war cover a 
number of years, to leave the victors only less Im 
lioverlsbed than the Tanqulahcd Moreover, It la the 
Ttry Inmy of fate that in respect to the late war, the 
nations whlrh wc»n the dectshm and exacted repdrattona 
should today find themselves borne down hy miUtary 
burdens, whh h Just about equal the coot of the r^Mra- 
Hour whkb they hava Imposed 
By the terms of the Armistice and the Treaty of 
VemslUesi, tiermany It will be remerobared, was dla- 
armml and fotldclden to maintain more than a notniBal 
army and navy, or to engage, ou any extended scale. 
In the manufacture of mnnltlona^whlch meant, of 
course, that she was relieved of the hage burden, 
amoimting to hundreds of miilUms of doUars, which is 
Involved in the malntennuce of a big army and navy 
FlnancfalZy speaking, this was helpful to her On the 
other hand, abe waa required to make an annual repa- 
ration amounting to about QOO million dollars, plus 28 
y/tr cent of the sctusl value of her exporta, the two 
a34ed together representing a total annual obligation 
4f about 700 million dollars. This la a huge anm. It Is 
fene, but It is fairly well offset by the financial relief 
AS to the absence of a great army and navy 
lite estimate of a total annual reparatlona Indebted 
tnlllluu dollars ia that at Beusuw Borah, 
who, io^ an article in Tho Notltmo Bastaesa, draws 
attentloBfto the fset that from June 80, 192Q||i to June 
30; ISSL, the United States aiwnt o^er 82S mlUion dol 
larn on Its army and navy For the year 1B21-1022, we 
hRVe made appropriations of 880 million dollars, and 
this would equal in forty years a little over 88 billion 
dollars. There Is no gainsaying the truth of the Sens 
tors statement that we shall nltlmatoly pay tor our 
army and navy at the present rate an aasount 
e«]UAt to the vast reparation ctirims against Germany 
We may as well look facts squarely in the face., It 
we, in common with Orest Britain, France and 
(Mutinue to Nluk enormous sums in the mnlnti nsaiyif 
ficets and annies sustained on a scale which is am St 
all proportion to the legitimate International police 
u(>ccMltles of these nations, we are placing ouraelTes 
luidcr B fluantial burden that is practically equal, at 
least In the case of Great Britain and oid|li|jires, to 
that which has been assnuiiad by Oermany 
It Is needless to go once murq over the welMcnown 
arguments against the pr9se|it extravagant naval and 
military programs. We hare done that feeqaeatly 
and with all the emphasis at our commaud during the 
yeara which hare Interraned almw the Armistice For- 
tunately, and thanks to the great forensic ObUity of 
Seostor Borah and the far-sighted action of the Pnak 
dent, there ^ to be held in this country a cotigfass 
wbiitie prim^ object will be the amicable settienwtt 
of outstanding Interaatfonal queatfoiis with a view to 
reasonable dlaanaoiiieat. Tho aucceae of that »o- 
mratoua gathering, vrimse Arst aesaloa wiU^take place 
upon Armiatlce Day, wlU depend more than anything 
else npem the degree to whfrii dlsMmulation gives ptoos 
to a slDcere desire to }ock ImpsrtUlly at both sMss of 
every question, and upon a resolute dttsrmlnattoa 
by all eoncemed to leave s u s pici on and fmkt outMde 
the council chamber 

TIm Ncoct Anmioi’s Cvp ChtBufegg 

A OCOKDINO to a recent cable despatch, a ctaal^ 
/\ loBge will be sent by Sir Thomas Upton for a 
XAHrtas of races for the Amarica’a Oup, to be htod 
In 1023, Under extsting conditiona. the raeea would 
be sailed under miss which are intnuM to prarvottt 
the eoostractlon of mere racing Miclls and which, ay 
lost year's racing cootssts proved, tailed to da anything 
of the Uttd. The luSsa Jt^emtag form, htas, draft 
and sail area were lakiMd to produos a whedsaons 
type of croft which, aftof%lwd won of lost off flaady 
Hook, could be conv w tod Into s sUuach cratser and, 
as such, be counted oa to give oavaral yeara of aervtea 
In our own and other wators. 


Tlyi nila wag 

MpMt; ipr'tt iSSaii'Asia’ eii^ to 

irtiM INI* Mntwtlr 
overhang*, tiuuaiitorlalto of tha 
and the draft batotoa io moA sra tg awt a TMwfe ghcht 
eonld pass thfoagh dhannals gag ifteber hafbOM 
without undne fyar of grounding. Jton|hto food life 
tore of the rule was that It made for grantor dlaplhoa* 
meat and a deep er huU, Otoe providing giaator head- 
room and bettor oaUn aecoounodattoiia to oag nothing 
of the improved seaworthinMla wbl^ oogMP with Bk 
creased weight 

To be convtDced that tha rule fUlad to prsvunt tha 
<<0110111100011 of moiBg ttachtnen, Jt was oaeaMary only 
to inspect the hulls and qwr plant or watch the ba> 
havlor of '*lies(dnto” and "Shamrock" wbenmr the 
wind began to carry any w^ght in it For tha ssoond 
time In the htetory <if the last <|uscCer of a oentory of 
America ■ Cup contests, a race was esUed off bscauBe 
the weather conditions were eonektorsd to be too heavy 
for tbeee frnll racing machines to go ont and fhee 
them. A hreese of 35 to 80 knots Is of the Had which 
used to delight the hearts of the yachting men of the 
days of OoUmel Rtepheoa end of tha tnbseqnent era of 
the two-moated sctMamers. 

It la a matter of hlstoiy that In the negotiations pre- 
ceding the "ResoInto"-"Shamrock" roots; tb* British 
chsllenger tried to penuade tha New York Yacht OInb 
to adopt the Intmational rale, In which ths aetnal 
afse of the frames sad sheathing at the htill and toe 
character of the spars la mecifleaUy designated for 
every class of rsdng Teasel The 211-tueter ''Shamrock," 
which served aa a trial boros for *MniaiBroch IV," was 
built undff this mlA Not only was toe a fast and 
very "handy" yacht, hot her eoDStmetioa tiuonghont 
waa of a atauuihneas and strength that vrun the ad- 
miration of yoohtamen on thla aide of the water 

Prerlmm to the ncm, Mr Barton cnom over to thla 
country to try to get the New York Yacht Otub to 
adopt the Xnteruationat rule, which waa already In nee 
among the leading yodit-rtcing ntttoiig Of the world 
The proposal woe haartUy endorsed by many of the 
leadt^ {achuoaen, and it looktd as tbon^ thla deal^ 
able toOBge wonld bs put thronglu At the last min- 
ute, however, it was rejected, largMy because of the 
violent opfNiaitkia of toe <dder and teactioaory mem- 
bers of the club. 

That a rule which calls for stxmm coostmetton does 
nothing to take the tosp and Mthustomn out of yotot 
racing baa been proved in the oerlss of v«i 7 Intecestitig 
mces whito hare recently been oondnded ia the Bu^iah 
Channel betweyg fleetm of titttsS-metiw yachts of Ameri- 
can and Brltito design. The boats wm built under strict 
restrictions as to strength, et est s ta, and great signlfi 
cance attaches to the contest fedto the feet that, small 
aa the craft were, they came from the dtoftingWida 
toe most femoas ang so c c t s rfh t desIgnsM of Mg 
yadito of >dto countrlea. The American boats were 
from dwtikPs by Qaidner and by BurgeoA while tot 
British boots embodied tiie tolll of such nma oa Fife. 
Hytne end Nldioieoii The 


regardless of weather eondltioni; and tiltoytMto btoti' 
were aent eot In br aesss which would tom Vlad M 
aUppera of "Beaolute" and •'flhamtoto XT" wlto A 
glrliir With one or two exeep d em they cam# toroogh 
the series without a hittoaiv end the feet that Ihey 
were boats a little staondier ihd a BtOe heavtor than 
might have been built under such p iitie aa gowns fea 
Ameriea'a Onp ooBtoot, dots not ossm to have toe- 
tnrbed any of tha iktppma or detractsd ona whit from 
the keen Interest and mXbmUmm with whfeh tha ooo- 
tost waa followed oa boto eldas of the water The cup 
was won by the Brtttto; bat thevs Win be a 
tor next year, and these es afe to 
yearly In iatereat aad« popularity. 

We do not know whether ahy i 

or wlU b, bude* th.t % nd. vm 

absurdly Xttod spantiing mid apats be adtgdsd fes 
(«tM latMwtkwa 'i«cMi x,^t« dt 

«i4 If the wMteb V m 

Witt * BMT <ta>Ma*. «• 1M.M IMA 

Mt mvMi wtt MMbti Mi Iki Mnr XijA 
TMkt Ott ttNiAkttIffik M Mttt tt ^ Mto VU* 
pwMMtt • wdt ^ fattti bttitt att.MhiM k 
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Scknce 


WM JIUBM atlte wvMbm 

RWlilMd Biratogham, his tools sCiU Iw 

«s hi( Isft thsiB a hwndrsd resn aco Tbs owner 
«C BotthhsUI Hall rseestty (Ved. and the Watt Oso 
Mury Coafttlttst now porposes to taka steps to pro- 
ssafs tUs aanetAarr of sdence to tbs British nstUm. 

Am AhassfClas WUmA Is bring arsetsd on tbs Ding- 
man Nik l WsU osar Okotoks, in Alberta^ for the pnr^ 
poos of absorblag gasOllns from wet gas which is 
blowing sot ol the well at the rate of between two 
and thxsO asBHoii feet daUy. Bo heavily is the gas at 
imtt well laden with oil that wben the tap is taken 
etf and the gas conies nwrlng out the minute giobules 
of olt form a Malsh^ray eolutnn projeetlDg several 
incbss atovs the month of the openbig 


A Twelm-tbn Ch ess t« A eheesa Is bring maaiif ao- 
tnred for exhibition at the New York Btate Fair in 
Byracose It will weigh 12 tons and will require 
160^ pounds of mtlk, or a day s output of 760(> oowa 

Ifeieorite FaIL-»A large msteorite fell a short time 
ago In the grounde of Salop County AHylum, Hnielantl 
Dr Hallsworth, one of the medical oflloers, saw It drop 
into a bnsh It was quite hot when picked up and 
porous and light as pumice-stono 

Heavy Storms la Switscrland.— This has been a 
strange year for Swltserlaud, first tbs drought, then 
the severe snow storms which sent Alpine climbors to 
the sholtor huts. Prom 20 to SO inches of snow fell 
in some places abont the 6,000 foot level The tber 
momoter dropped SO degrees. 


Bhsns DsT e lepats at . T he Franeh have some am- 
Utkms pians for the dsvebipment of the lUione Klver 
It Is tdaansd to make this waterway into a water 
transport line that will rival the Bhine and will servo 
tbr the Irrigation of over 000/)00 acres of land Also, 
MMXIO kilowatts of cheap electric enrrent is to be 
wfda available^ time saving coal imports to the value 
of at least 000 millioa francs a year Btver ports will 
have to be Improved or at need, created and Joined by 
rati with the sotalti land arteries of traflic The Bhone 
tifw flows west and south from I^ke of Oenevs to 
the Hedlter rs nean Bes, 


Wwigkegg*S bgfawciiag Prejects.— Tenders have 
already been invited for a redamation scheme at Hong- 
kong; which involves the reduction of Morrison UlU* 
at the eaatorn end of dty, and the filling In of tide- 
taads near the heart of the busineas aection, Bcnae 
83004)00 onUo yards of earth will be bandied and 
about 00 acres of land redaimed from the sea, la addi- 
tion to the land made nsable by redaction of tbe btih 
The fill to be made, states the Trans fsd/lc, will in 
Tolve the eonstmetion of a sea wall about a mile In 
Iwgth, from whldi piers and dodrtng fHcUltlee of 
concrete a|id stone will extend Into the sea. 

Cepersis Masts far Badle^Tlie jTapanese Oovera- 
iqsat is bolMIttg a powerful radio station at Toklo, one 
stmciiig^ Ibatare of which is the reinforced ooncrate 
tower for sapporctiig tbe serisL The tower is 672 feet 
higli, aad of a round, tapering form It measures about 
ISO lest fM dlsmsCif at the base, and about four feet at 
tbe tup. YIm atroctura ia boUow, of eourae, with rria 
foretiig bm throughout The center hollow of the 
coQorste tower is ooraplsd by s sted stairway, which 
glvss acoess to a balmy nsar the top^ and to four 
other balooalea. Tbe tower was cast by means oi a 
cantral framework of wood and outside wooden molds, 
which wars shifted upward aa tbe casting progressed 

Qwvenuassti lavestigallsw of Methods.— 

With a view to sliii^lfylng and even nnlfylog the 
bonding cedes of ths usny clUes throogboat the coun- 
try, the Unltsd States Bureau of Btandords has been 
eondocting a most intmatiag and valnaUe aeries of 
tests on boUdlag msterlals and methods of oonstrocs 
tioiL Bsklc walls of various kinds have been snbjected 
to ooiBpcmsIcm and Are tests . various kinds of poster 
have beta made up and sntdected to rigid tests, stone^ 
emw r at s and other butidhig material have been alter 
naWly flr oa sa and thawed out until they have cracfcsd, 
and so oa. The intention barii of all thses tests Is to 
fonsulato d standard boUdlng code which may be 
adoptadlbar tfm various nnatelpaUtisa throadbout the 
co uutiy It is bsUevud that with a Ualflad building 
code It becomea poariUe to lower tim cost of building 
oonstruetiflu. An srtide on this intoresting snldseC 
wtit appsar In our odtomns at an early date. 


, .—Ilka absorptkm 

of sound by a massive riaid Wall has been riiowB to be 
due b hugs part to tbe dissipation of Ouergy in the 
poem of thb rafleetlng surface. Absoiptioa due to tills 
causa InoreaflM with tbe fiequency of the soimd. Walls 
of otdbary plarier hnvu been toatid to abovr eught 
increaee to absorption wUh aging; due presnmtbly to 
Inerekaed pors ri ty* A. marfcoA deerease to tbe abaorp- 
tkip b)r tha wuUe foe souads of high freuoency with 
laife thonsasea of hustidlty to the i^oom, has been 
observed^ aoooydtog to tiie Phystosl Beoltio Thus 
wasi of hard sdeetey weie observed to mow a 

kradi^ii dsorSMo to abesrptloa ooeflklent aamuattog to 
w Irir eenjt hf the tridtoal no s md aat for the toae 4006 
whejathe ntottva huaridity to the mm was toonused 
frmdflfUfMttoflflper osBt Welghtag of a small 
■e mpti ribl^ldaetor shewu d that to a humid atmee^ 
phatoi hii a ust ri pft rif watte equal to one^alf of 1 per 
out wullhi of foe sample wei token oh. The 
cioiM MhiiHtf pofoe to thlfl way ^ deemmt 
eheecptioB rince tlto Utter da- 
ctuaaif ww alee tf the pwei. 


Florlds Plana to Caltlvate Gripes. — The Florida 
Grape Urowt>ni' AmioclMtlon wen rvcently itrganiicd nt 
Tjakelsnd, FIs , by sixty-five growers It Is expectcKl 
that the 1021 rmp for the Htate will emimtit to 100,INMI 
pounds Borne growers have already contracted for 
their yield at 80 cents a pound 

Ceylon Graphite.^— In tbe Island of Ceylon graphite 
Is fnniid in greater abundance than In any similar 
Hlsed area in the world The sidl and rotks of Oeylmi 
are almost everywhere Impregnated with graphite, ao 
that it may be seen covering tbe surface in the sewers 
after a rain The supply Is practically inexhnustible 
The pocuUarity of Ceylon gni^ite is Us extreme purity 

German Chemists Active^The International Frank- 
fort Fair, recently held In Germany, was remarkable 
for the number of new chemico-terhnical products which 
were placed on exhibHion. showing that the manu- 
facturers of that country are intent not only on devriop- 
ing some of their well known prodnets, but are also 
busy devising new artiiles with which to bnlld up 
their trade 

Big Bed of Oriuu. — A substance resembling brown 
Goal, found within twenty-four miles of Guatemala City, 
and within fifteen miles of the railroad, has been found 
to be ochre, whlrii when mixed with water and lime 
produces a good quality of paint it is lielleved hy the 
Department of Foreign and Domestic Coramercp that 
an excellent bnslncss might be built up In this ma 
teriat The supply appears to be very large 

Now Pracest of Alnminnm Msnufactnre. — Aa Im- 

portont discovery, a new method of extracting alnml 
mun from a mineral, which afreets the future develop- 
ment of Japanese industry and the formula tlnn of an 
established air isdlcy of the Japanese Govenimcnt is 
the result of the Investigations, which bare been car- 
ried out by the experiment station on tbe production 
of aluminum snd Ita oompounda. A great refinery 
ptont driven by electric power will lie established nt 
Toyogi, A prqjoet la under contemplation to eatabllsb 
a seml-governaiental company for the manufacture of 
aluminum by tbe new methotl, which c<inHists In the 
electrical treatment of ore and enables the production 
of aluminum to be increased 

Ever-Baarlng Oraaga Trta Foind at Tampa. — Aa 
everbearing orange tree which eitrns frnlt growers 
believe is destined to revrintionise the orange Industry 
of the stote of Florida* if not of the entire country, 
has been discovered by horticulturists In a small grove 
at Avon Park, near Tampa, and to protect the specimen 
its pnrdissera have placed aronnd it a heavy wire 
fnuie twenty feet in height snd stationed guards day 
and night Tbe tree has been in bearing conUnnonsly 
eight years, but nntil recently its existence was known 
only to tbe owner and several neighbors, who, aonord- 
Ing to dtius experts, dM not realise Its value but 
regarded it merely aa a freak of nature A syndicate 
has been formed to propagste the tree throngfa bnddlng 
so that s large number of trees may be set out to 
groves In 1028. 

Bdlpaa ef Bhaa by that Shadow ef Titaa^-Ooenlta> 
tlooS of one sataUlto by another have been rather fre- 
qttstttly observed, but there are very few recorded 
oases o< tbe ecllpw of a satellite by anotheria shadow 
to bis **Gstostial Objects,** says there Is only one 
such cass on teo o rd to qotinectlmi with tbe sateUltea of 
Jupitor Mudk Interest therefore sttoebes to the ecUpae 
of Rhea by the rirndow of Titan obaenrsd by several 
astrooeeMn April 8, 10Si,^to consequence of a predie- 
tloa of tbe event puMlibOd tbe pr^oua January by 
Msasra. Oomrit and Xievto to Jtiie Jouraal of the Britltii 
ABtrouQsaleal Asaodi^toB. jKbea was oomplstely In- 
rislbto for more ftta half whonr Tbe oboerved time 
of mld-edlpas dUfored by about 0 minutes from the pre- 
dicted time. Hm records of these obserrattous, when 
fully worked up; riMHild afford n valuable check upon 
the axlJrtlnf tablw of the tnu eatoUltos of Satum above 
BMBtlCRWd. 


AvtoaioUle 

Gaaellne Sources. — According to one authority* 
about 70 i)er cent of the gsnoUne produced in the 
United Btatos Is ulitalned by direct distillation from 
the cniilH About 10 per cent mmes from natural and 
casinghead gas, uhile only 15 ittr cent is produ<<eti hy 
cracking pnM<eHses 

British Gas Distribution. — Gasoline filling stations 
fur aulomcdiilcH lm\e not come InU* iih 4» lu northeast 
Kngland and garages um drnm st«»rHge and hand 
filling methods In the handling of gasoline A great 
majority of siitoniohlle oiKners buy their gasoline in 
druiuH, keeping It In thilr private garages, nvhlle puli- 
llc garages carry only eiiuiigh to snfilee from day 
to day 

A Mark of Careless Design or asaembly is the pool 
of oil lift on the gnrHge tliHtr or riwdnay hy many 
rarri even though thiy l>o new iiiul presninahly In grfod 
njmlr A thsir pan Ik rtMiulred In mun> caHes to 
prevent the fi(K)r of tho show riM>m from l>e< oroing 
stained, labile our hlghHaya are lilatk with ail drupi»e«t 
from (urs and tnnkH ^%hUh use them A dollar a 
gallon Is, one would think a rather high price to pay 
for rfmd oil, yet that U alMiiit wlmt Uie average motor 
1st poys for oil, a largo profiortlnii of which la ulti- 
mately dep<iMited on the roadways whenver cars are 
used 

A Instrument Board for installation on top of the 
steering wheel has lH*eu dtveliriHKl amt U holug maQU 
facCur^ Iho speedometer, <iil gage, ommeter. Ignlttw 
and lamp awitchea and any other Indleattug meebauiam 
normally used lu car oin^ration may Ih> m«iunted upon 
it, leaving tlie space ordinarily used for tho instrument 
board and its ronnectlons free for storage coiiqMirt 
nionts for gauntlotH, lump bnlbs, sioirk pliiga, curtains 
or any of the numoroos other things that motortsfa like 
to carry cm the ear In a handy tdaee 1 he crontrol board 
la flush with tlie steeiisig w heel and all of the Indtcat 
Ing dovlces are directly in the line of vision of the 
driver, which is (‘ertainly a convenience 

Gasoline In SsuUler Demsiid. — Price cuts failed to 
make any material dtltereiice in volume of gasoline 
consumption as tho Bureau <»f Mines refinery statistics 
for Fel»ruary show that the dally avirago of gasoline 
production fell off by one mlUlim gallons but the stocks 
increased by 108,006,000 gallons. The lessened demsnd 
was also reflected In Increaiie of 18,000,000 gallons of 
liibrifatlng oils In reserve with a diHreuMed proiluettou 
of 185,000 gallouB. The figures show tliat there were 
680340,351 gallons on baud at tbe end of February 
Bxpurts amounted to AJ 407 061 gallons, shipments to 
insular possessiouH, 4336,610, and domestic consump- 
tion, 225,105372 gallons The dally average consump- 
tion was 1O,0T0,Ql« gallons 

Drop-Forged Auto-Wheel a Newcomer. — The latest 
addition to the large variety of aupimoblle wheels Is 
the drop-forged steel wheel which Is ciuld to have a 
number of advantages to warrant Ita use At iho iires- 
ent time, it is mads chiefly as a replacement for sev- 
eral ty|M*s of small, low priced popular cars Aa com 
pared with wood wbeela, the forged steel wheel has 
tlie advantage that it consists of only a single piece and 
therefore has no Joint to come apart nelog made of 
wronght steel, it Is practically unbreakable Even tbe 
brake drum is made In one piece with tho wheel and 
where It fits to the spokes the Joints are nicely rounded 
so as to prevent tbe acciuuulatlon of mud and dust 
at these poluta All trouble duo to tbe shrinkage of 
wood la eliminated, and if tbe whetd is made true In 
the first place, it should remain true Tbe drop-forged 
steel wheel Is easy to clean and should prove particu 
larly popular in arid sections where wood wheeU give 
trouble owing to shrinkage 

New Positivs Drive DlfferratUl.r^ pooitive-drlvu 
differential of the slnuwddal type designed by A. T. 
Nogrady baa been the subject of investigation by vm- 
rious concerns in the Industry Tbe differential Is fit 
ted with the bevel pinion and side gears In the usual 
manner However, the bevel gears are fitted with either 
helical BpUuea or slnuw?ldal cams that engage with ex 
tornal and internal members, tho latter a portion ef a 
member fitted to, or Integral with, the main axle shaft 
When the traction in either of tbe rear wbe^ varies, 
a cam tends to thrust the differential bevel gear, or 
side gear against dutch faces on the housing, thereby 
setting up a frictional load which ia transmitted to the 
cage as a torsional load, and thus to tbe main axle 
shafts driven by the side gears. When operating undey 
ordinary conditions, the effect doe to the cam is to* 
thrust the side gears Inward and away from the pro- 
vision for positive driving frictitm, and since tbe clutch 
Ing faces are brought to bear one against the other, the 
thrust Is eqosM between the inner and outer clutA- 
tog facesL 
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Pennsylvania’s Roads 

The Compreheiuive Highway Engineering Plana of the Kqratone State 

By Wiiliam MeGarry 


^ otiKlneoriikK feat fnr tcrontor in totol ontiuy uf 
/ftfiiinlH than the f*Hiiniiiii <*nnul U Kulntc on qutptly In 
I'pim^lriuila 1 h lirurtl of li oxt*et>t 

utipii Homo iiiilmki niotorlKt gets mlrotl <lu\^n in a 
lUtoiir over itno of tiu* oxpcralilp rondrt that tlio Key 
NtoitH HUfp Ik rtiHhltig to n*plAcv wHli what will he* tho 
tiiipat highway K\8toiu in tlio world 

To tiato I'oiiiiaylvAnia haa laillt and haa In Harriro 
more than not) mllpH of roInContHl ptuKrotc* road built 
to oarry loads of ISiNio tNaiiidN, wore than iOO miles 
of road uiHdo tip of u (^iiiirttt buM with bltumluoiiH 
top, or plain toio rtto more than flfty mlloH of brUk 
rtMuh ami an tNpial HtrtUh of nluHt axpiinlt and now 
macadaiu hifthnar 

The proportloiiH here offer a fairly ko<kI Indleatlon 
of what the atale Ih attempting to do, for tin Hniue 
ratio of rt Inforiisl eniuTidt will govern In tlio (*oii 
Mtrmtlon of a prlinnrr H^Ktim of hlgbwu>a to ifnor 
eventiiHlly more than 4,00(1 nilh^ At the 


Urge In every Inatanee. when it was found that a 
road by many windings waa nerving local interests 
At the expense of the entire state, obangM were made 
111 the routing 

lu some lustam'es miles of old road were abandoned 
So far an the new state highway plan is concerned, so 
that new concrete highways mlj^t be laid on lines 
as nearly straight as possible There Is hardly a roail 
In the BTKtem crossing a hill of any conseqnonce In 
which the grade has not lieett changed sometimes at 
Uenvy cost The whole thing in worked out by cngl 
nci*rH eqntpped with A knowledge of the palling power 
of motor trucks and other irafllc for which these roads 
arc lieJtig Iniilt l*caiks}lraiih( In trying lo luilhl a 
highway syHttnn on wbkb no vebhle will ever get 
Htm k save AH the result of a mechanical defect Grades 
are made iiasMablc 

Tlie ImiMiriouoe of tltlM will lie liiNtnntly apparent 


and a quarter miles by the eUmlnaUon of un&ecessaiT 
curves and loops. 

Gne of the best things about the ndw gystom la that 
It Is eliminating many of the mout danjmrooa grade 
crossings. There were two of these on the Linooln 
Highway near Lattghorne, Both have hami eltmt- 
nated In the new snrvi^ Tbs old road looped at this 
point and made two crosalngi. By stralghtent^ out 
the loop It was possible to do away with both Close* 
logs by s single ondeimit of the railroad track. 

Highway engineers throughout tha country have 
lieen watching some of the rondballdtng in the Key 
stone Rlate with unusual Interest For Instaiicei the 
greater part of the new rouorete road from Philadel' 
phis to \\eHt Chester, a distance of twenty-one miles, 
which Ik ueartiig completion St this writing, is laid 
on the old macadam road "niis old road was In a 
had state of repair It was leveled off to form the 
foundation for the concrete The result 


prtNiciit writing alKiiit T^O iiiIIch of this 
work Is under <*oiitrnc( and the state, 
which aln^adx clulmH the worlds iword 
for permanent, high speeil road bntldlng, 
UKiut to si*t a now figure whlth may ntniul 
for years 

With conditions of labor and muU*rlnl 
markets vastU tmpruveil mer tliow* exist 
log Inst >cnr It Ih n foregone (imcluHlon 
that the recomi imidc lu 19li0 will be 
exceeded lu that year despite shortage 
of labor, laik of nuiterlals nnd Increases 
In coat that fon^Kl the almndonment of 
maiir simtlar projects CeiiiiH>lTanlu 




•■s ; -i' ^ 




Is a roadbed of rock and concrete aa deop 
lu the aggregate as that of the fatuous 
old Uomiiu roatls, and one that in the 
Opinion of engineers should last to many 
years. 

t*eunsylTanla*s primary hiidiwaya to 
heavy trafllc are oonatmeted of an eight 
Inch depth of concrete In the center, 
tapering to six Inches on the sldea. Two 
Inches from the top Is laid a flfty-alx 
pound wire meah reinforcement The 
specitlcatlonH require that the road shall 
withstand a pressure of two thousand 
pounds to the square Inch Test cylin- 



' -/i 


1 A strip of tjrpiffil Penasytrsois nod befont the sotocnobUs enu S A bit of tbs LJnsahi HlslHrar In >^lta& Oranly Fs. I Ths ssm* stretch of rondmir ihawa In tbs AiSt risir. w It li todsg 
Pennsylvania's reads befere and after taking the trfntment preaeribed by the State's highway engineers 

f<»rgcd ahead and completed u total of 41SMT inlbs of to motor triuk exiicrts wlib have tried to send heavy derM are taken by Insttectors employed by the State 

dursblo thoroughfort' buidH over some old oonntry Idghwajs. It must not Highway Department every IHOO feet and sent to 

Uork had Ihh*ii started at the itose of the season last lie nKsumed, however, that because Department Is Harrishnrg to examination Bxpanslon joints are laid 

jear on au additlmmi 4'VO mlbs of highway which the taking advantage of every possible short cot nnd makes on straight ruua at the eud uf eaeb day's run, and at 

l>epartment was unable to tinlsli liecause of the com deep cuts through hlUa that If has ignored the valne all points of grade or curve where they may be con 

lug of winter It is iilaiiaofl to ndd to thU <HmtractH to the state of preservlni^ the scenic features of its sidored necessary 

for n total of 4<Xi mlb's this surumor— lu fact, floo roads. 1 be new aj-stein will Upcii to modern motor travel Last year the ooncrete wav fbd Into tha big ntlxlng 

mllcH already has heeii Iri and work has bt'cn startHl some of the lovellegt In the state, heretofore machines hy«gangs of sbovelerA. Examination of teat 

Befon^ the end of the summer many tbr^iugh nmtea closed to those who refnao to take ebaueev on wreck- cylinders, and of sections brokmi from cradca appear- 

wlll hnyi iiccn roiuplcted and oiicu for service fng their cars. It wilt open also the bunting terri lug In the ftnlshed road, conrlneed the State Engtneera 

The entire <-OHt of the 'primary systeni '-4alil out lories In the western sectiou and hill regions where few that most of the fallaras of the coogtntctlon were due 

so that It will lie iHissible to a dtisen in nn> part ears ventured in previous jiearH. to the mixture of dirt and oecaalOQaUy debria tn the 

of the Htutt'ri to rtnuh any other seitiiin over it— is The primary system does not include many hundreds ctmerete, as- when a gang elaaned dp the roadbed 

lioing iHirnt b\ the states ^ For tills and other roa<I of miles of road, some of it of the heavy reinforced preparatory to moving the machtne, Acoordlngly, the 
work Jji Its program the Highway Department has concrete typo, bring bnili In cooperation with conntjt specUcatlons this year provide that tbera tduHl be ae 

nvallahle more thiiu $lurM)00,00t) ludnding liond Iksucs niithorttlcR slul the Federal government In general, dumping nf anything tm the dobgrade Cemeht In 

and appropriatiouK, and (ederui funds. The liond the state's system lnc|giro through highways, and hags^ heretofore gtacked on the gfade, la now carried 

issue Ih IWMnkkkki rosds connecting the county seats. PartlmUar alongside the right of way Ifoet of the oontraetora 

IvriiapH the most: reuiiirkabie feature of the Fenti ettenUon has l>een pafo^ IB the surreya of throogh at work on the state hU^wayv now use ometoB tracks 

svivftulA plan Is that every mllo on the new primary routes ustnl for hmg distance hauls to the matter of for the concrqte matoCgla. These are loaded In two 

Hyst<m of highways was put there only after a tbor- short cots An Idea of what has been done here la evl- sections with jtMt thf» right proportions of etooa ahd 

ongh Hurveja This was made over exlatlng rontes to liont from the fact that the Lincoln Highway tom sand, Ttmee egeentl^ matotete are dnaiped 4|psect|y 

dotormliie thtir svsnablllty, locally and to the sute at Trenton to FhUadelplila has been reduced aboat two (OoajiktMNI m page JS$) « 
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Uftt A Man of tho poM a eIr om o «imIo of aim* lOO per oent Cmtari Aaaborlac tho pMitoeln. The bl« tarWnm ami smmton In actual operathm 

Views akmf the Um ef tlM CeribM pewer dereUpment 


TIm Cariboa P^er Plant 

Bj C W. Geiger 

T HIBU are budj wianul feetaree in connection 
with Che new Oeribon power pUiDt recently placed 
in operation in OaUlomla Aluminum cablet, nearly 
one inch In diameter, tranamlt the power generated 
at thlB plant oeer double-ateel-tower transmlaalon llnea 
186 mUea to the San Frandaco Bay dUtrlbuting area 
The Toltage la 166,000, the greateat roltage that la 
now carried on any tratuonlaalon ay tte m, In the world 
Lake Almancv, from which the Oarlbou plant will 
draw a part of Ita waten, it the largeet trtifldal power 
retrrrolr In the world. The tubmarine cablet that 
dellret this power to Ban Frandaco from acroaa the 
bay, are the loagest lubmarlne cables of thlt voltage 
in the world 

The power devetopment area of which the Caribou 
plant is a unit, beglM in Lake Almanor, the aouroe oi 
the Feather Rlrer, and ends TS mllet dlttant, a drop 
In altitude of nu^ than 4000 feet The whole project 
In a nutahell conalsta In using the waters of the river 
over and over again during thlt drop (seven times) 
for the generation <if bydn^elcctrlc power, and dually 
dlttrlbutlag thmn for Irrigation when they have 
Mdicd the Sacramento Valley levels. 

Through the power thus developed there la now 
fumlahed more than 600,000 hydro^ectric horsepower 
for Callfomla agriculture^ bualneaa and luduatry, In- 
dudlng mlnoa, factoriaa, gold dredgea, rallroada, com 
mevdal and domeaUe lifting and coking and heating 
Practically all of thla aervloa has been connected 
within ten yearm aipd iw^wbly within the next Afteen 
years the Feather Blm devdopnaent will readi 640, 
000 h or sepower 

Because the Caribou power prolect was undertaken 
on the very beds of the ceaaatlon of World War hoe- 
tlUtla^ Central OaUfomla la saved, thla aunimer, the 
tosses soflded from the power shortage of 1018, 1018. 
and 1020 Of even larger Importance, thla great area, 
with its rapidly Increasing population, may go for 
ward conddantly In the devdopment of Ite resources, 
knowing that, as the need arises, power and more 
power may and will flow to It from the perpetual 
leea r volra oC tbs mountains. An Inlereating ddellght 
la found In the drcumatance that where the Big Bend 
power hduse— the largest hydro-electric power plant 
west of the Miaalaalppl— now atanda, the waters bf 
the Feather Blvar were first diverted so that the aatida 
of the river bed mld^t be waabed free of tbelr golden 
weight The very tunnel used for this pnipoae 
eventnally became the power-house diversion tunnel 
To fead the new Cariboo power plant with water 
was In Itaelf an endaeering undertaking of magnitude 
Ttmnd No. 1, 11,200 feet long and with a capacity of 
600 cublo feet pf water per second, was buUt to carry 
the watara of Lake Alaunor regnUted by two seven 
foot deetricaUy contndled gates, Into Butt Vallay, 
down which they course to Tnnnd No. 2, 0200 fed 
hmg and with a capacity of 1400 cubic feet of wa^ 
per gaeond, whlrii leads them to the pressure tunnCL 
At tba bottom of the pressure tonn^ a horiiontal 
tumet 660 foet long, carriea at the present time two 
ebety-ina atari penstocks whidi are attached to tiie 
pra m s tuihri and made water tight by meana of a 
huge eooereta plug: There la apace in the horiiontal 
tounri for a third pipe of atmllar dlmensloua. The 
pipa ti»w emerge from the horlaontU tnnnd and are 
aneboead on the auifaoe of the hUltide a dlftance of 
54T feat to a point where they drop vertically into 
another tnaari taww n as tiie ‘‘upriaa," which la abewt 
660 fast deap About half way down the “upriao^ the 
pipah by »6ans of large T^eonneottcoa, 
brattob tale tour farty-two-lnch pipes. A tuanel run- 


ning hoiisontally from the liottom of the "uprise 
carries the pipe lines about 000 feet to the surfaM* tif 
tho mountainside Immediately buck of the priwer 
honae From this point the pipe Unea are laid on con- 
crete anchors to femr hydra nllcally operated gate 
valves which are installed against the rear wall of 
the power honae From these valvea the pipe lines 
lead into the power house, directly to the noaales of 
the water wheels. Space baa been left In the ""uprlie"* 
and borlaontal tunnele for two more 42 Inch pipe lines. 

The two aOiOOO-horaepower units Installed at present 
conslat of two overhung Impulse wheels, each with 21 
buckets, operating under a head of 1008 feet, with a 
speed of 171 revolntiona per minute Each of the 
buckets of these wheels weighs 1000 pounds. The 
diameter of the Jet which strikes them la eleven 
tnefaea. These wheels and generator coostllnle a unit 
Karii unit welidiB 200 tuna. The revolving element of 
each unit weighs 170 tona 

The Soap-Nut T ree A Last Chance 

O 0R old friend, K. Mimlle, who used to be In 
Florida, but who Is now establlidied In Han Oa 
brie], Cal , asks ns to asidst him In what be beUeves 
will be bla last distribution of the seed of bis beloved 
Hoap-nut tree Thla tree, Sapfadsf J/satromri, to give 
it Ita botanical name, la some fifty feet tall when 
fully dereloped, and quite ornamental Its timber 
resetoMes orange wood It Itears from the age of six 
years, the average crop Iwing shout 200 pounds of nuts 
Iter tree These nuts are aHugether extraordinary It 
Is tbe shell of the nut that gives the tree Us name, 
this shell is so rich In saponaceous material that the 
tuicracked nut, right from the tr<«e, can be used with 
exoeileiit effM-t to waab the hands ThU suismlue of 



Tin wiM4Mn tImU f Sat was aiM ta twa 
Laa Aaflife* balMlaia 


the hull washeN everything from a lace handkerchief 
to a horse blanket, and 1 h highly lienefirlal to tbe 
human Mkin as well as to tho scalp Inside Is found an 
edHde kernel, extremely rich In faU and high In food 
value 

Mr Monlie has spent a good part of his hmg life (he 
Is In his elghty-flmt >ear) In the effort to bring tbe 
soop-nnt tree Into more general cultivation In all places 
that are suited to It On several occasions, after he 
has succeeded In accnmnlatlug from hla own planta 
tlons a supply of the nuU snlficlent for tho purpose, 
he has eoiidiicte<l free distribution of the seed, with 
groat success 

The auap>nDt tree will not proeper In regiooa where 
the thermometer may lie expected to drop below ten 
degrees, Fahrenheit, and Mr Uoulie wlU not amnl 
seeds to such hsmlitles. With this exception he is 
eager to have appUrations fur tho seed from any part of 
the world The last time ho distributed the seed be 
had so many requests that the labor and the expense 
of filling them nearly awamptNl him He therefore In- 
sists that all applications be accompanied by arif- 
addivascd stamped envelope, plus ten cents to cover 
I lerical work, eti In return each applieant will receive 
ten tested soap-nut aoetls, wbt<4i will bo sulBcient 
iiucleuB for an extensive on^luifd. Mr Moulin suggests 
that applicants from foreign countries send the ten 
cents In Intemational postage coupons if United States 
stamps arc not obtainalde 

Tbe seed will germinate sooner if plaited In a hot 
bed, In a box or pot. Tbe seeds should be planted 
inches deep and the soil about it kept moderately moist 
When the aoedling Is alwat 18 Inches tall It can be 
planted at tbe point In the open where It is deairad to 
have tbe tree it must be placed at least 26 feet from 
any other large tree, and the soli again kept moder 
ately molHt until the routs are well settled and the tree 
has started a healthy growth 

It Is to be emidnislscd that Mr MouUe'a ofajact In 
asking us to make this announcement Is to spread as 
widely as possible the mlttvation of the tree over which 
be la so enthusiastic Ills dlatribuUon of 1016 was 
marked by niiiupmus retjiiiMris for the nuts In such 
quautiUea that it was plainly tbe Intontlou of tbe oppll 
cnnls to Um thorn for soap or for food--one lady actu- 
ally asked for iiuitru<^uns us to their pnqmratioo for 
the table Mr Motille is giving away seeda, not food , 
amt lie IH giving them in such a way as to give them tbe 
maximum circulation He will not uudertake to iic- 
knowledge any letters that do not meet hla conditions. 
In partlnaar, do nut ask for bis nuts by tbe pound or 
the buMhel, the supply is not unlimited, though Mr 
Mmille liollevea It Is large enough to Insure ten of tbe 
tested needs to everybody who wants them But from 
the figure which be names In his letter, If you are tbe 
OOOlat applicant you may not get any seeds. 

How the Elevator Was Added 

T he wdutton of the elevator problem fbr two public 
buildings in lioa Angelea, two buildings that were 
built side by aide, was an out-of-doors rievator It 
was imt up at the same time that the passageways 
from otto building to the other wore Installed This 
tyiie of "Vqicn air car is possible owing to the lack 
of Inclement weather and makes It poMble for both 
buildings to be served by one system At earii landing 
there Is a door into each buHdlng, and the elevator 
car is fitted with a door ut each side Tn addition fio 
Its practicability this atjle of s)*stera enahlen pas 
sengm to view the city, as tbe buildings are on tbe 
summit of a high hill — By C i Ooddard 



148 


SCXEMTIFIC AMmCAN 


A Problem and Its Attempted 

The Filing of Popen, m Impmred hy the liiventive Td«8i| «t ilPMUMI CMBee 
Bj Wn. L W]nn«m CUef Ckdj^ U. S. PriWOit 4MhM> 


D UR to tbe middon aod rpmarkoble lacreaae of buaV- 
DM bofore tbe Patoit Office lu the qirinf of 101^ 
the reatrlcted force of (-mplojeea therein, and tbe 
archaic method of storing <^ee of patents for sale, 
« sitnathm a rose which caused widespread Inoon- 
veniettee to Tory Important Interests. These copies of 
patents repmteiit. In one body of Uteratare, tbe nsarest 
approach a ooroplate hlatory of our iDdnstrlal ad- 
vance and to a aelf-sidnclant compendium of all knowl 
ctlge In the arts of material uthiovement For prac- 
tical purposes, they are nearly Inrilnpeimable, In the 
Investigation of technical proldnus, In the ascertain- 
ment of rlgfata In IndiiHtrliil property, In the conduct 
of buslneas with iho Patent Office, and In litigation 
before the cniirts Tlu* breaking down of this service 
became tmly a crltU*nl question, whose solntlnn coold 
not be postponed without evident aggravstion of a 
situation already almost uneuduraUo. 

A Blight increase In the force grantetl by Onugroaa 
In the luiit part of 1010 permitted an attempt at relief. 
In the January 17tb number of the ScosnTirio Aiiaai- 
VAV appeared an article relating to this subject which 


mnnliig consecutively from JfA 1 to Rd, SQOyOOO.. 

It Is evident, however, that |hta gyat m a dC 

atoring patents la eontradlctory of laeilkw aa eth o dA 
that tbe cQulpment la Inadequate and OMfclaat tt k; and 
there is bonnd to reanlt wastes Inaccniney and inflS-^ 
dency To keep thla a y atem at all eAgrtlvi^ oonafanl: 
vigilance ta required. For a tlafte after tbeir le i iq i pt 
fvom the printer thn ceplca storhd la ttda fakhioo act 
freshly srranged and lUostrate the coaditiima cf the 
present method of storing at thdr very keaf. Umot 
atsnd up well and the numiieiiiif on the muiUn bands 
or wrappers Is clearly displayed. Hut thla favorable 
appearance la not for long. The sale of copies as soon 
as published proceeds very rapidly, tbe stodi la aoon 
depleted, and after repeated **pullbiS^ ooplea fvean 
a given bln tbe coodlUon sbown in Fig. 1 noon ap- 
proacbod. That figure iUustmtes tbe condltktti of tbe 
copies from three to four months old, after wtaldi 
time the bundles are '‘pushed buck,*' i. e., closed up, 
and straightened It la needless to state that con- 
siderable labor la thus entailed and wasted, and that 
until tbe coplea have been "pushed back,** effidant 


waai and la gvnn si0L ihssa^ nl m wlftStm 

Fntiat OOen ^ t 

A ymft trua'witt nmm inmm eW f i S« «» 
!rtM«a tto wiiMT vm 
th, -liiAlvidiiar' ouB «ni mitmm <«i iiff 
■tlMiwC to wilt* th, p wftWwi thMMw tMtotito ton- 
Btala ot th, (HBe, tor ft ‘iMMIMMltoL 
dariteatm ot tocii wmWii t aiiftM tk 
finally detarmlaad that a atflTiHah dmMmdid nfiisn a 
bype^Mfia dUgme^lehttr Pn»nlin in ttS oak ili«t imd 

hitherto bean uttUasd. IniiMd of making tba dlMh* 
Sion of the compaituient daiandant upon tha atan the 
larger bnadli< it wan made depandent upon tlm upnoa 
occupied fay tka sma W ar^'bgadkn It waa saldaat that 
with tbe smaUer bandUa'datarmlnhig the alas of tbe 
Individual compartmeata, practloally tim wtbn npaoa 
of theae compartments would be o c uup lod, and that 
the protdam of avoiding waate spaca wag advnd, tim 
obvious objeetton to this aSbasae was met by aaothm 
and stilt more ladloal dnoaitiua; tbe ariangmaant of 
open spaces In tbe same base, where the eauMs of 
"fat** ooptea "aquaesed” oot by the redoead lias of 



dcplctod graphically the fallen state to which this 
service bad descended As shown In tbe plctarea 
accompanying that article tho copies of patents were 
stored on open wooden shelves, wrapped In muslin 
bunds, witbont means to snstaln them in jtlsce or 
properly to Identiry tbein. or nuke certsln tbclr posi- 
tion la regular order Lack of equipment and lack of 
previous opportunity to develop a comprehensive plan 
had brought the coiidltlou tlopicted to jiasa 
in tbe fall of 1010 Comnilwiiimer Newton Impresaed 
upon tbe Chief Clerk of ttie Office tbe necessity for 
(tctkai and, in view thereof, a eomprebenslve snrvuy 
was made and a general procedure outlined it was 
found thst the copies wore stored In no sequentUI 
order, hut fn broken groups without numerical relation 
to esefa other, from cellar to attic, and In every wing 
of the building but one Thla was due to tbe fact 
that only such space could be acquired as was released 
by the Interior L^epartment, which occupied until a 
f**w years ago such porthais of the laillding It deemed 
nccesmry for its own purposes There were found ST 
grontia In scattered arrangement, and the attempt waa 
made to reduce tbe gronps to as many units as there 
were physical dlvUlona to ceatain them Meanwhile, 
the ooplea wore stralghtonet out, ooniiecCed In aequen- 
tlat order, and bronght frean and carried to aU parts 
of the building to be aasratbled In prcqier gronj^nga. 
Out of the 1,400,000 bundles of patents contained In 
the building, about OOOjiOO have thua been finally aito- 
cated In a portloa of tbe west balcony, for tnatance, 
a wing 270 feet long contains a quarter million bondlea 
of patenta In ao-ealled "bulk** form, without a break, 


bad ever fr^hrasly been tried Casea divided Into 
small compartments to bold copies ot but one isvlal 
number bad been anggasted and, la fact, are 
used to amne extent BHrpdie. But tt mis 

necesMiy to discard of fnrtbeg «d ttwaa 

units, called ‘‘IndlviSaB^^ieer as they poassaaed 
grave defects whldi aVUMWal dtadoaed. Patesti 
vary greaUy in tblcftfiAtT^lpMe great majority of 
instaneea from two to ten Oeeta. Tbare ^ thua a 
dtqiarlty In the spaoo openplad b;^ anjr^k^Vdle po<weas 
Ihg the ifapM eerial not only on aefifibiit of the 

varying tbMmees of th|oAfie, bpt also oSkMVbt itf 
tbe varlatkm of the riM ^coplOa. TTtrrtjjjniiUtl 
ridnar' cases wmte, tbf^^' >^rrifSifl^rffKlsiii|la 1 
compartmeiita, riSkp siAgk to re^M^U^ftwK 
cept the very Imlfcleet Wk^ the lscdSl|QpS[ S- 
termtnlng tbe alse of theJbMUzMnal oon^SSllKSi 
neceasarily a decided oTXmoe tmdmdr the 

ercees of space octmfileamt tbe boHi fbnp of aSimgs 
amounttag to ahoot 7 b ffeg oent Jm ttds 

disadvantage and. tbe fart that the PP^ 
copy coUected duet, this ohm was a dOdded tm^pra- 
ment over the a rtihg enh m t. In Uik Uttar, 

three moveme n ts are rtqiilw for Che oC a 

copy^ The boiidto sufesk Jm withdrawn oathifdt)r, ttia 
copy^wqnted polled ohi dt rtdbt aaiM Irim Its 
wrapper, and tbe fahadlf Jjlten p«^ m fba 

"IndlridoaT oaei^ each ^&a|paitmsak bolds >rt ^ 
nnmlmr, there U a dla^ sUee lor aM| pspy, sttd 
but one movement le thqnlred to aa 

suted befOPh the In a tall a thm ot the "todtvlddbr caaea 
bad to ba dtacarded. It IttsraUg ate vp rtrtoh whkb 


the indlvidnal compartnMnta eonld be atosed at issirve 
stock. 

Fig 2 sbows the detatfa of one of theaa eases, Tbe 
framing is made of wood, tbe horlsoatal shelvlAg being 
slotted for tbe recepdoo of galvanlsed-lrml vertSeal 
perdthma. Some of tbe units are Sbown before tbem 
partldona are slid into poeldon. One berlaootal row 
of copies has been placed, containing oae bundled num- 
here of about flOOO Individual oofdca. It will be noted 
that a verdcal column of frae-spaoa co^artmanti Is 
left to tbe right of the pardtioned Sbelvlag. TbU U 
fur thh^ overflow, wbldi Is seen to he oe mpl s d hy 
yrepped bundle^ end wkteli wffl eumprtse about 10 
per cent of the oontonis of tbs eaaSi Under tifas weraC 
fortune, the vrtmne of this overflow eontpartaiiut wfiQ 
repreeent the wuitags of epaes aa eosaphsed to tbe old 
*1mlk" amngsment when tbs latlmtls mt Us hess nnd 
lik,^^^reeaed upP oebdltloau 

An Intsresdirt fiatnrs oS lbs eofistni etlo a istolw to 
ttas^ verttcsl pssttdon « Hi tbs horisontal 

^Hndtvldnel** toes, It bed to eUpport Che walpht of toe 
bundle aupScpescA jM It In this new toss It bsw bs^ 
etmetnrat fuuotlon and ean, tberetore, to MgiSs nev 
toto thus kavlag 'torttol 

natoHT to tto dttidsd'to tto te ap stoi ddi totok «ds 
psnw toe of tbs' mndto dieSito^ As 

lur ft ilagift 

nc. i «M|&W Oft IM 4 e^ft 

"’fluiiilllM '^1 ’ 
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b$$%f IMatf am aUboMit rm|yl»i hC for ftlag l o wdlr ta i w radio iwnmcoo. A kitOi comdur a ooppor wiro lo Aown from tho conor and irrvci m thr orrlal Onlrri A kntt mao-dorrytna 
Ulo bolw prwarod tf • fisM with a radio aortal JNoM* A iiaall aao faalloim Mna ami aloft with a ooppor wlro to aerve aa an aerial 

UtM and balooiui maj be y r eaeed lain aenrlee for pattinf np the temporary radio atatioa 


1lM UUqpdtooi Rftdio 

B|y Aitiuur L^nch 

P BOORW8 baa bM remarkably rapid In radio telef* 
lapiiy* and little leap than aetoviidfng In radio 
teUptaMiy^ By far the gr eaUat faadnation In amateur 
radio luia been bronght about by tibo almoot imbdier- 
aUe devolopment of tbe radio teleidioiie, fur, bad it 
not been for tbla, amateur radio would atiU be 
oonlhmd to tboee either nndcriftandliig tbe telegrapb 
eodo orwUUng to maeter It through peralatent pracUoe 
Whereas np tlU the recent paet the ordinary layman 
ilmply heard a iamUe of meaniugleM dots and daabea 
when Hatentny to radio aotivltlea, today tbe wune 
layman can hcaptirtreioH nuulc and regnlar coiiTem- 
ttong whldi need ^ translation of any kind The 
radio tilflphono haa made radio Intercating to eroryone. 

The noaber of radio telephone statlona In regular 
opera^OB la truly aorprislng. The reason for tbla 
rapid g w er th li gtaq^e enoukh Until the practical 
deygt o piBeot of the vacunm tube, which in Its main 
esMBtfala ie almply a form of Inoandeecent lamp with 
a number ai additional elementa Introduced Into tho 
kbuN bulb, there haa hemi no simple method of gen- 
erating radio warea for the tranamlasloa of apeeefa 
The pnmharinms and amttering arc, tbe highly expen- 
sItu and Intrleute hlgh^Creqoeney alternator, and other 
old-tlaM methoda bane boeu quite out of the readi of 
the amateur Today, howerer, a anmU radio Mephone 
•et; with a range of anything up to say 2R ml^ la 
qnlte within the reach of the arerage pocketbodk 
m any of our large dtles we now come acroes eereral 
nulto telephone atettong fhet ere owned and operated 
1^ a am te ufi who thiogr tbemaelTM by aendlng out 
radio och ca r u and talke that may be pidted np by 
anyone wftbln range and pooaeeelng a recetrlni aet 
Badlo triepheaea are now bdng employed in certain 
■e cd ooe for q;»raadlng tbe goepel, so tu speak A 


clergyman. dellTerlng hla regular sermon, can broadcast 
his Totoe orer a wide radios and reach thouNnndM of 
listeners by means of tbe present radio teletihoiie 
Music can l»e broadcasted with little dlfflculty In 
feet, manufacturers of radio apparatus may be expected 
la tbe no distant future to maintain regular broad- 
casting radio teleidiona stations for the purpose of 
famishing music to the users of their receiving sets. 
At least one company plans to prodoco a receiving set 
made in the form of a cabinet pbonograi>h, which, 
standing In the home of tbe user, may be tuned for 
recetvliig a sermon, speech, music, market reports, 
Govemment bulletins and whatnot when radio 
telepbtmy becomes still more popular 
Tbe United States Ckwerament has undertaken the 
broadcasting of infuraiattou regarding the conditions 
of the llve-atock and similar markets, in vartons sec- 
tions of the country, tor tbe benefit of farmers and 
live-stock raisers. This service is proving such a 
succeas that It will be exitaiidea 
For tbe benefit of mariners tbe Burcan of Ligbt- 
hoQses of the Dopartment of Commerce has established 
radio beacon stations, which are designed to function 
with as definite rellsblllty and over ss great distances 
as the lights and other signalling devii'ca. 

And all the foregoing, be It borne in mind Is avail 
able for the layman There la no special (xkIc to 


master, while the receiving apiraratus now available 
U Ht» simple that aiijoiie can use It. Truly, radio Is 
now available for evervbody 
Is It any wonder, tht^n, that we find the camper mak 
lug use of a radio recchlug si^t lo ketii In touch with 
the world s happoningR or porbaiw to secure a llttU 
music for the evenings entertainment? Instead of 
enntlng a large aerial, the ramiicr simply makes um 
of a large kite nr n Hmall Iwlloon whUh 1 h m nt up 
wiUi a long (‘opiN^r wire that serves as the receiving 
aerial For shorter distances the amateur ran idttsln 
satlsfoctory resiiItM with a small oiihkinr aerial or even 
a doM*u turns of wire wound on a square fraiarwork 
making what is known os a loop aerial which la used 
indoors. 

Trawlers for Battlcahipa 

O NE of the most significant transformations In Ger 
many has been the wholesale retirganliiatloD of 
many of her largest industrial plants, formerly devototl lo 
naval and military construction, and their adaptation 
to meet the peacetime ftemands of WfU-ld commoree 
Wo show three pictures taken at tbe weil known 
German Navy Yard at Wllhtlinshaven which IndlcnU 
this transformation from war to iieac*e activity One 
of these represents the hnlldliig of an flDOO-tou com 
merclal steamer uism wa}H which, formerly, were de- 
voted entirely to cruiser and battleship constracUon 
At this yard, also, there have lieen built since tbe 
Armistice sevoral steel steam trawlers, four of which 
arc shown In the foreground adjacent to tho pontoon 
gate of one of tho masonry dry ducks. It will be 
remembered that the ArmUGce conditions called fur 
tho breaking np of aeveral naval vessels that were 
under construction at the end of the war, and one of 
our plcUirea shows a workman engaged In making a 
long cut through what Us^kH rh though It might have 
been a section of the side or deck of a war veswH 



I 


1 


lUaMiaM aMn at (A* iraMMlMm wImiC gIfM to M*al eMMraetlM 






148 


SCIENTIFIC AMERICAN 




Twenty Miles a Day 

Inadequate Termitul Fadiities and Thdr Part in Ow Frei|^ Gongeatkm 


T HK dar of renewed indiiHlrLal nrtlTlty Is admitted 
to Ifo dose at huud Uith U wlU cmm again tbe 
fanilUar cry of ‘ car HbortuKt ' with Uie dtatlun 
Joanni to tsaaufacCureni, morchmnts farmers and other* 
by reason of delay In receipt of goods, tnaterials and 
prvHlucti^ and imeirtaluty caiwed by the unecuDomlcmUy 
mIow moTemeut of frel^t 

I am airaro that a vast majority attribute this 
habitually alow moTement of frelicht to shortage of 
rolllna stock and rootlre power 1 atUru here that It la 
rather doe to ahortaae of termliuil factllty, In the main, 
and that, not the purchaHlng departments of the rall- 
waya. biU only the enaltteerlng departments, will be 
able to oorrect that conceded defect in onr system of 
national tninsiiortatlon 

Krery enalDeer--erery sdentlat, indeed— knows the 
‘iMck of the hottle" principle as applied to the flow 
of railway trufllc, that the kmded cars of a railway 
system msy not pass along the lines any faster than 
the temrinals will permit, and that the morement of 
frelgfat In normal yeara has for long been slow enongb 
to give haulage by water through the Canal from New 
York to San Frandeco in lesa time than that required 
for ohlpment, trans^ontlnent. by land 
probubly not erery one who baa apecu 
lated on these matters has atopped to 
think that. In the very nature of the 
case, oongestton could not be caused by 
car ahortage— a proposition at once nn- 
sdentlfle and aboard Blow morement of 
frelgfat and congestion are resultants from 
inadequate terminal fadlltles, from fail- 
ure properly to engineer the lines. A 
failure not to be charged entirely to the 
railway flMndent. but rather to the on- 
conlttg of that period wherein railway 
credit waa weak, and capital dllllcuU to 
be obtained. 

We cannot, however, completdy exon 
erate the railway flnanders of the past 
from blame for the inadequacy of the 
terminals. Engineers have pleaded, and 
been refused funds, for termlual Improve- 
ments, In years when the people of the 
United States (and for that matter of 
Ewope) had abundant capital to sell to 
onr railways for what use the directors 
wished 

With the dawning of the day of revived 
Industry la it not timely to ctmslder by 
what means the railways may best pre- 
pare, and how they may forefend against 
the oontlnoanre of the inordinste delays 
Which have been so heavy a bnrden on 
American business and on the peofdeT 
If the American railway honae is to be 
■eC in ecMomic order, the engineer will have to be given 
permlsaioQ to go full arlontlflc speed ahead, and provide 
that which will enable the lines to perform their 
economic functions 

It waa fifteen years ago that the late James J Hill 
decla^ that one MUIon doHara a year for tea years 
for Improved terminals for American railways were 
needed to provide reasonable faculties for movement 
of freight 

Bncfa engineering Improvements were not provided 
The englneora hailed Mr Hlll'a pronunclamentu with 
glad acclaim They knew he had sisikcn truth. They 
know that In no way other than by widening the neck 
of the bottle muM freight movement be aei^eterated to 
that which might be regarded as an economical banl- 
age distance per car per day 
Instead of giving heed to what Mr Hill said with 
a world llatenliig, and to what the engineers wen say- 
ing each to hla own superiors, conventions adopted 
regolatSona denonnclng **car riioitage” and demanding 
that more cars be bought and more locomotives placed 
In nmunlsaiiHi. Even the Interstate Omimeroo CVnn 
mlsalim named a anb-oomaMMon to hold hearings at 
stated traffic center points, go '*car sbortage.** 

But tbfsie hearings devrioped that, not more cars, 
but better terminals, were the ocmdltlon precedent to 
solving freight congestion, together with some reforms 
in loading and unloading pratftlces. It came out at 
last that, were more car* bought, congestion would 
be worse That that which was needed wss to increase 
the miles per esr per day moreinent. For, the true 
test of ecoiiomlcnl haulage Is the number of mites per 


By John Lathcop 

day we move our freight — and not the number of can 
In existence which are loaded or ready to be loaded. 

The best record of an American railway up to 1015 
bad becw made by the Pennsylvania aysuan — ^25.6 mllss 
per car per day, a trifle more than one mile an honr 
About that time, Mr Underwood of cbe Erie put Into 
operation that road's Improved termlnala, and aoou 
a^evetd a per car per day movment of 81 miles. 

However, the aggregate of American mltways never 
attained an average of more than IB to 17 miles per 
car per day, and In many years the average tell so 
low aa 18 to 14 Theae freight cars, oo a countrywide 
average of g little more than ooe-half mile an hour, 
wen so alow moving because (a) there waa aome delay 
In loading hy conslgnore, (b) aome delay in unloading 
by consignees, but (e) mainly, because loaded cava 
ready for haulage and empties ready for loading were 
detained in terminate where the glut waa ao great that 
the railway operating department ooold not move 
them out 

This is the clearer when one considers that American 
freight trains move up to 24 miles an hoar, or at the 
rate of RTB miles per 24dioar day, white they are en 
route between atatlooa. It is not necessarily faster 


train moTement, more cars, more engines, larger 
tralnloada. engtnes or cars, whldi must be had per 
force to Increase the movement of freight It Is true 
that under n proper co-onlination of all facUltlea, 
larger equipment units may be economlcaL But vastly 
more vital to betterment of traffic How Is the terminal, 
which Indeed is the sbie non of improvement 

Imagino complaint of slow movement of frot^t 
through Harrisburg for the east and west. Imagine 
one hundred thousand new cars sdded to the oompte- 
ment of the Pennsylvania system, and fifty thousaad 
at them placed on the tracks at Johnstown to move 
eastward to seaboard, and the other on the tradu at 
Phlladelpbla to move vrestward through the Harris- 
burg terminal If the preamt supiOy of cars may not 
be moved through that tenalnal, how ooold a hundred 
thousand additional cara be moved through Itl Mani- 
festly, they could not bel 

The SJIOOOOO frriidit cam owned by American rall- 
waya would cost te replace about 58,00(^00(1000; at 
least twice the pre-war cost Their average capsiclty 
la about thirty tona Loaded all at once, they would 
carry BrM)00.000 totw Just about 15 mltea a 6ms Asaume 
adequate terminal facUltlM to enaMe the Increaae of tbs 
per car per day moveasent to 80 milea--^ to 1.26 ssUes 
an hour Then 90^000/100 tons would amve 80 mites a 
day, which economically would be the eqatvalent of 
moving 180;000/X)0 tons the present fifteCMrile aver> 
age. The war period, of ooarae, te excinded aa aUior- 
mal and In a special Claas fay Itself 

In other words, we would be economically adding 
la/XXMmOOO to the caparity of tha rallwaya te daUvar 


freight And In atm other wordi* we teM <Dteo^cUte 
ally) boy not anptber car or locomotive; all fibe 
money late termlnatet and he abend tboae lU faUUon 
doUars, Ites the extra r«paU« on tee cere ae they gtww 
older 

It te amasing bow generally Ignorant the inditto te In 
respect of the easily underetood fuadapentela of 
traiuportaUoB. A South Oaroitoa caiamW of Oote* 
meres actually appointed a strong, Inflnenttal oMunlt- 
tee te Indnoe the railway company te abandon ita route 
around that dty lor throoidi freUfiit, and btfMg, It Into 
and throogh that dty I *'Wo want the htidneeap" t)uy 
told the Ctensral Manager, 

But at the oame momeat, aa a nvtag IneUent, the 
fttiamher of Oommerce of Syracuae wen ekkiug (Is 
mending, Indeed— that the through haulage of ooal 
for Ontario points be routed around that dty Urn 
Smith Carolina Chamber failed, and the Syraente 
Chamber succeeded, In Its Objective. But the railway 
oOdate experienced difficulty in oonvindng the eoutb- 
ern Chamber of tbe fallacy of Its reasoning. 

And consider Chicago greatest rail terminal In the 
world--wlth millions of through tonnage Into 

a stagnant pool where cougestloa foredooasa It te re- 
main, aometimes for mobth% until aome 
leak may be Infracted Into the dam that 
It may flow onward te p erf or m Ita anl- 
ously delayed economic function for the 
Natten Why diould fMght Duhitfa to 
devdand, for Inatance, paaa thromdi 
Bvanstoii and OhJeagoT And so on gd 
In/lnlf am. Chicago Ita^ would be algnally 
bmieflted were all through ffdght routed 
so as never to enter tlnat dty And so 
would any other dty, the tetmlnate of 
which are glutted with through can 
destined te pass onwanl, tbe seals un- 
broken, to points beymid. 

It !■ true that a begtaalng hat bson 
made— dasslfioatlon yards oudi aa those 
near to Syraenat, and some roaring ao aa 
to avoid coogcaM terminate. But It te 
tbe Jndgmmit of railway eoglDeere that 
the vitality of the temie te not appre- 
ciated to one-tenrik of ite importanoe fay 
the general maaa of railway finandera, 
operatore, tegtelatera and shlppera. 

Tfeklag Solf or Oat flf Cok» with 
ardmgttt 

F oe metallnrglBts tbe preaence of ad- 
fur la coka te very objecrionaMe ao te 
well known and the trouble te likely to 
become more oerlons with Inferior coal. 
Moat of the snlfur In coke comes from 
the pyrites; and the pyrites can to a 
certain qxtsfnt, be removed by washing the coaL 
Tbe waging does not atfeet the organically- 
bound sulfur, and it barely reduces tbe sulfur 
content of tbe coal by one-half la the beat case. 
Tarions other means of gettlug rid of the aulfur have 
been tried, mainly by converting tbe aulfur Into a 
cumpdbnd which can either be volaUllied or be dlnd 
natod by subsequent leaching Hearing of the eoal 
with steam or air, with chlorine, sodium chloride, car- 
bon moooxlds or manganese dkndde has been prnpored. 
Nmw of these proposals has been adopted on a large 
scale, however, bseaooe they dm dthsr waetsM or 
too coeq^cated 

In aoalyrioU praettee coal can co mpl ete l y he dssu l 
furteed by hydrogen. For that purpoaa, tbe pewdered 
eoal te mixed with Mac or aome other asetai whtdi will 
generate h ydrogen ou the eddlttoa of hydrocUecte 
acM, this hydmgiB rhangee all the auttur tote aoi- 
furetted hydrogen, vTblch eecapee. It occurred te 
AlAed E. Powell, cf tbe United States Bureau of Mtnci 
Experiment Btariou at Pittsbargh, that coal mlfht he 
pnrified of ffidfup hy paastof hydrogen through the 
coking maasL < The expertesenla eo *fea eondnetod are 
iwooriidag. BottbeeM|limsthelte«tedf5»8boptoap 
to l/M dsgtass Osnhgrade when hydsogm to need, 
and fte longer Itertedaif sdltgong gas to te he vttttead, 
though eoase of the reaettepa tehu Phtee eg a te wp er e - 
turn of 800 dogreea. the enpre l nwnte pa yet hava only 
been made on a very steeU deeto, howevec, m teal tee 
pracrical diffiealriee rmudfi an unkitown peeibiiM It dill 
be tnterestta# te note what te tee oute o w s of these 
experimante, 4M what iru tee preotltel gnlnh 


r HE autamobiBii wUl UtUfy (ftsl. in order to dVerogc ihrtjf imJes 
per hour for hu enhre joarmp from storl to he muit drm 
fortp Of cten vAcn he u on the open rood The man roho 
hat tned to gel from yVew /ersep to Nett York hp ferrp tn htt car of a 
Sundap evenmg »dl add ku ietianenp io the efeei that U u the ferrp 
that goperm the tune eontumed m the attempt, and m no seme the mito- 
mobiles^ Yet, eunoutlp enough, when railroad freight lagt belgnd the 
tchedulc which are hove laid out for il m our muiJs, we ore mchneJ to 
overlook die obmout explanation^ and fall back upon the tune-honied 
“cor ihortoge*' to tohe the nddk for us The foci tt, our radroadt are 
ordtnardp horufhng ithouf oi many curs at thep can comfortohiy honJle, 
and anp oUeinpl to run more cert wi/h the preteni facthtm can hare 
hul the one reiull of tUU further lowering (he overoge tpeed tnlh which 
(he cars move over (he tracks That, under what raikoadt hare become 
hahduated to occepf as normal condiUom, thu outrage a at low at 15 
or 20 mtlet per dap, wiO surprise many readert, pet thu u (he fact 
Mr Loihrop u deadedlp cotwtnang m hit argument that We mutt uattip 
better ota terming facilOm before we thall eoer be able to handle fret^i 
at II shouU he handled — ^The EditOIC 
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Japanese Veneer Paper 

An Oat*<rf*the*Way Product and the Simple and Ingenious Manner in Which It Is Slade 
By Samuel J. Record, Profesipr of Forest Products, Yale University 


E VBBTONB periuiNi ban Aeen fancy paateboard 
bOdna coren^ with a material that looked exactly 
iqte irood. Otte*a flrat tbooabt !■ likely to be that the 
graUs of the Wood baa been printed on the paper Upon 
^oaar Inspectloo, howerer, It will be found that there 
la la reality an extremriy thin Ibk^ of natural wood 
glued on to a paper batddng. Thette wood reneera are 
an thin aa ttaane papar and a aouroe of wonder aa to 
how tbay otn be produced in ancfa large aheeta. 

The asethod of manufacture U tho almplefft imag- 
inable No expenalTe or comidlcatod macblnea enter 
into Ita making The delicate veneera are nothing 
aera than thin dsavlnga made by a large band plane 
aoch as carpentera nee. Thin plane la fitted with a 
Made 8\b InMiee long and nearly e inchen wide, but 
eseapt for the unuanal alne there la nothing remark- 
able aboat the tool In order to aecnre the neceaaary 
prenmre aad teUere the workman from bearing down 
on eeery atroke it la cnatomary to attach shore the 
plane a long spring pole or bow of bamboo. Then 
about all the workman has to do In to nboro the plane 
back and forth orer the wooden block. 

The wood commonly used to what to known In Jiymn 
aa **KirL** Thto tree to often planted in America for 
decoratlre pnipoaes and ia generally known under ita 
botantoal name of Vaulownia. Xt produces the Ughteet 
lumbar In the Far East, to reiy light colored, easily 
w<wkad and keepa Its shape ao well under trying 
atmo^hwlc oondltloDa that it has a mnlUtude of uaca 
from shoes to fumitnre. fur which no enbetltate to 
aooeptable Hie tree grows rery rapidly when young 
aad tn eight or nine years attains sufficient else to he 
merchantable. Varmeri find it profitable to grow tbeae 
trees In with their regular crope and sell them when 
about a wrrn inches in diameter Older timber of 
•lower growth to more highly esteemed but big trees 
are scarce. 

gor the prodoctUm of paiier Tencera the trees are 


cut during tbelr donpant iierlod and tho logs storeii 
In cellBra to pmveuf drying out. If the wood to 
allowed to dry It will be difficult to plane When 
wanted for use the logs are cut Into bolts about 24 or 
dfi Inches long, depending on whether the venoers are 
to lie used crosswise or le^hwisc of the flnl«hr«l sheet 
The bolts are quartered by splitting, kmdty and de- 
fective parts are cut aft, and the bark removed. Then 
without further treanilbnt the quarters are placed in 
a damp und the planing begun on ono of the split 
surfaces. Later the block may be turned over and 
the sharings taken from the other surface In order to 
preserve the quartered effect 
There to a certain amount ci waste at first hut as 
soon aa tho Miarinsa begin to coipe off entire they am 
taken In order and about 60 or 60 of them bundled 
together, Theae bundles are then boiled for about JO 
minutes tn a dilate solution of caustic soda (Na OH) 
They next are Immersed for about five minutes in a 
solution of ordinary htoachinf powder, and then 
washed in freeh water After washing, they are soaked 
for a few minutes in g weak aolntlon of sulidiuric 
acid, one part to a thousand, to neutralise excess of 
alkali and prevent subsequent discoloration 
The next step In the process is to spread the shavings 
on a smooth lacquered board, three feet by four feet 
in stos The edgM are Joined by overlapping sllgbtly, 
the sorplns water Is wiped off, and a thin coating of 
vegetable glue is uniformly applied Dry paper backing 
or lining to then applied and smoothed down with a 
soft brush. Fancy paper with figures of flowers, but- 
terflies, leaves or qieclal designs in bright colors may 
he used and they show through the diaphanous layer 
of silvery wood with beautiful effect 
There are two stages in the drying process. The 
paper backed sheets are first hung over a pole and 
alr-dried in the shade After natural drying to finished 
the sheets are gone over with a steam Iron whldi 


smoothie out all irrcgulnrlttofi and wrinkles. The 
satiny white Teiieer ciui be printed upon and some of 
It to prtssed or calendered into fine corrugations to 
give a moire, pebbled or other fancy surface 

The finished rIuh ts are graded according to grain 
or other special feature and put into packages of 200 
sheets each The eight of 200 sheets to about Sl/8 
isaiiifto Fifteen of those packages make a bale. The 
price per sheet, two fiH>t by three in slae, to from 
2V(i to Q sen or about half as many cents. 

The manufacture of veneer paper In Japan to oon- 
flnd to ^amagata City in the northern part of the 
Island, In 1918 there were 13 manufacturers and the 
prcNluctlon was KUW 000 sheets valued at 208,280 yen 
Later the number of estahllshments was reduced to 10 
and the output In 1010 was 0,500,600 sheets worth 
227,500 yen, and in 1020, 7,000,000 sheets valned at 
160,00(1 yen The business furnishes employment to 
800 people, of whom 100 aiv men, 120 are women, and 
80 are children 

The market for the product is praeUrally confined to 
Japan, Fonoona and Korea, with little or no export 
trade Tho paper Is used almost exeluslvely for sur 
facing decorative boxes and containers Hatriy It to 
also lUUted with good effect on the iwnels of Interlur 
sliding doors. It to sometimes used in the United 
states for covers of souvenir booklets, for menu cards 
and certain other special uses associated mostly with 
Industry in an advertising capacity ]f it 
coult^ tie ftTllfrtp^of sufficient length it could be 
used fof wan pajiidr and decoration to good 

advantage in this country 

Thu Japanese name for this material to Klri-gaml 
(rniilownla imper), though some of it Is put on the 
market under the name of Kiri kyogi garni, kyoid 
meaning veneer Not all of U Is made of Paulownto, 
however, and more highly figured woods, such as 
iiyptomerla and elm, are occasionally employed 


Correspondence 

Tbs s dk ori am not rBipohnbto for ■tatsmsntB made 
ftt lbs eorrssponctoaoa ootom A o o n ymo m oommu- 
moaitost oannot bo i*fTntf 4 tr td, but the of eor- 

fsspondann wdl be withheld when so deeired. 


A New View of Etneldn 


To fha Bdltor of the Ckixivnnc Ameucan 

I have read with much care Einsteln'e book on 
**RMatlrity" I regard Kinatcln as a humorist of 
high order, and shall take much Intercat In reading 
tbs remarks of your eeeayiete to show that they under- 
stand bim and balong to the Immortal twelve whom he 
sthDowladgca. ettngQlar colncldcnce-HiDotber great 
tmt aerkna Leader conceded He bad 12 dtodples who 
understood him (Was there eomething racial and iml 
Utlvs la thto?) 

Perclval Lowell wae a great humorist and gained 
ndverttoement by dalming to make proofs of the In- 
haUtatfon of Ifara. I discovered that Perclval was a 
hnmoriat by reading all his printed works. King Solo- 
mon was a hnmorlst— briilnd the scenes be nesrly 
ndlsd off the throne toughing at hto own dectoUm <hi 
dlridlng the child. (How few nnderstand this ) The 
Dslphlans were humorists. (What else?) ThalM was 
a hnmortot (See hto Joke about falling Into a ditch 
while watxhlng the heavens.) The Dmlds were bu- 
worlsts. (Sse their Jokes about the moon as heaven ) 
Tarlooa homortots pretend to be trying to c omm uni ca te 
with peo^ on Uars. The author of **Cardlff Gianr 
was 008 et the humorists, llecall David Starr Jordan's 
wbotf and Joke abont the osf and bow aU tbs wise men 
of the united SUtes fell to it 

Aft Mthematlcs, where it is not founded upon eeneee 
find tbs ooQciete, and where it doesiiot keep tme to the 
eritertoa of (eonnnon) sunse has a bordw edge where 
yon etep Into the abenrd, unreal and imposatbto— 
(imrds and traasoendentaU)— beeanse mathematics to 
bat a htunan InventSon by which we try to comprehend 
and niaaaars a wo^ without ns wktoh has as mslks- 
meriofc SMppliii from the concrete into the abenrd 
sad back agaJa to 'the hnmor of it" of the mathsmat- 


Tbto that Hbibtein does to adverttee hi m sel f by hto 
wit H6 tidks ssrIottMy on the concietA fben ^ 

(he abetraet or absolitta, tnveuto aad adapto a little 


mathematics to go with It, then fxitnes back Into the 
cimcrutu with a whole lot of new absurdities. (8eu 
docks, bodies moving lengthwise, etc ) 

Hto wit conMlsta in stepping back and forth from the 
cfincrete and absolute so adroitly tbat most people fall 
to note tile transition It makes a droll result, aud 
really to a fine wit Having this "explanatbm" of 
"Einstein," read his "Relativity" again with tbe sense 
tbat you are perusltig the work of a humorist, aud 
you will see tbat your eyes are opened aud tbat you 
understand "Rlnstelii " 

Providence, K 1 Minks H, Paddotk 

Lightning in the South 

To the Editor <if tbs Stibnufic AnicaKAN 

I was mmh Interested in tbe article on "lightning" 
by J Lacbenbruch In the Scientific Amicbican of July 
Otb Hers In southem Alabama during Jnly and Au 
gust, we have thunder showers of more or icm violence 
neariy every day 

Hum phases of these shtniis are different from what 
1 have observed in the North-— at toast In tbe Mbldle 
and Northeastern States. We have here tbe usual 
"chain" lightning which strikes preferably the yellow 
pines which have heavy tap roots. I have seen it 
stated that In the mountains of the NortbTiest the 
trees are not often klltod by s discharge 1 have never 
seen any trees here but what were kllleil outright 
Sometimes clouds accompanying a thunder shower will 
liass over with a oontinnoua hamming growl ami not 
necessarily with any percq^ble discharge of either 
etocCridty or rain. The groif or murmur to apparently 
electrical as wind raffletont to produce the effect would 
be evident In dlstnvhance of tbe cloud mass. 

Mr lAchunbruch speaks of 'sheet* lightning as be- 
ing only the reflsetlOB of dlstawt chain lightning That 
nndoubtedly to often so, but our experience with storms 
here may explain caaas where that view is tusuflident 
Down here in mklBonuner. cir at the height id our elec- 
trical pwiod, we have atorms In which tbe whole cloud 
will glow at very frequent intervals with great Inten- 
sity like a mercury vapor lamp Tbe color to usually 
white or yeltowldi tmt I have seen It when It glowed 
a light rope oMor, perhaps tinged with violet. An ap- 
proaching or reoadlng Morm makes a tine sight when 
thto glow panes from one part to another of its piled- 
up masMS, 

Tbat thto glow to not merely a snrfacc electrification 
but to of the psrtlclaa of the wbMe man aeema true 


bucHUMS sometimes when Hurh a cloud approaches tbe 
earth closely enough to liecomc a fog the whole atmiw- 
l)bere anmnd oue seems on fire When near the earth 
NU4 h dlaptoys usually end with a bang " which, by tbe 
way, one to glad to hear ns a proof of still being alive I 
Wheu the cbmds are higher in the air the glow will 
spread through oue cloud to another with only a more 
or letui contlnuons gn^wl but louder and more distinct 
than tbe humming noise In the case I first mentlonnd 
Almost every evening at thto time of year one can see 
on the borixoii, clouda burnt into this electrical glow 
resembling the so-called "sheet ’ Ughtiitng so much tbat 
I have often wondered wlu'ther the latter might not 
freiiuently to* mlsUken fi»r the glow llgblnlng. In the 
North tho glow ff»rra might be preaent only in modified 
intenitity In tbe higher cloud maMMes which wtiuld only 
be visible at a dtotauoe as intervening heavy doods 
would In that csm* shut it out from below until the 
storm was some dlsutnce off W RuMnax Joifsa. 

Satimma. Ala 

The Speed of Birda in flight 

To the Editor of the HtiENTiric Amksican 

I have Just read an uditorlul lu the recent Issue of 
your daHsIc paper on the above subject, and 1 have 
one observation whiib may l»e of interent. Mome years 
ago t noticed the speed of the flight of a wild duck tn 
Its conn»e ilown one of the large wustern rivers. 1 was 
on a transcontinental train going down grade along 
the bank of the river The river was straight for a 
considerable distance It was late In tbe aftmoon, 
tbe duck was alone In Its flight, snd 1 had the Impres- 
sion that It was working at about Us maximum wpred 
I had identy of time tn observe Its speed as It flew 
parallel to the train for three miles, and at very Slightly 
greater speed Hie occurrence was so unusual (to me), 
aud the opportunity Mach a good one, that 1 made care- 
ful note of the rdatlvu speeds of the duck and the train 
I tcMik the time of the train in passing from one mile 
poMt to snother and foond the sliced of the train was 
at Utu rate of fifty miles per hour I carefully noted 
the leaves of tbe trees for any Indications as to direc- 
tion of tbe wind, but concluded that there was no 
wind My comluston nas that tbe duck was dying 
through the air at a rate of from fifty to fifty five 
miles per hour The sise of the duck was such that It 
might have been a maUard, but 1 could not Identify it 
positively w H WnitX. 

Milwaukee, Wia. 
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The Story of the Rail 

How Scientific Tegts Are Solving So^ Ontstonding IVuepoitailoii BtfMdifigi 

Bj George H.DM7 


S INCn tbe Inception of modem roUinc 
■took, more powerful locomotlree and 
improved roadbed*, tbe unlrorMl teod- | 

oncgr ha* been for (he railroad* to over* 
load freifbt can without proper And 
complete knowledao conoernlng tbe atreea 
and atraln and w<*ar and tear which the 
varloua trpea of chilled iron cur wheel* 
would wltbatand Animallr, inonmer- 
ahle failure* of car wheela and even aeri- 
ooa wreck* are doe to this Utk of tbe 
adentlflc atundardiMtion of the car wheel 
Indaatrjr Evtdentlr, the railroad* hare ! 
been too bnaj to tackle and Kolve tbe i 
protdem as they laraely have followed 
theoretical gneMawork a* a gutdo In many I 
of their car whed actlvltle* The trana- | 
portatlon department of tbe ITnlveralty 
of llllnolK College of Rnglncciing ha* Hi*t 
out to aolve tbene proldem* a* well aa 
many otheru tilatlng to railroad trana> 
portation riddle* In aome of thl* ex- 
perimental work, the college anthorltlea 
are working In cooperation with the 
American Society of Civil Engineer* and 
the American Hallroad Rngineera* AaaO' Cloac up | 
Llatlon, while in other* the Illlnol* instltn 
tlott la doing free lance reeearch work. 

Some of the railroad track atudle* have been In prng^ 
reiw aeven year* and arc tbe moet c<»m|i]etc of their 
kind ever attempted and coniiummated 
The car wheel tent* at prenent in pmgrcfw are de- 
algned for the definite determlnution of tbe various 
Htresae* set up in different parts of the enr wheel when 
tbe brake i* anidicd on a long mountain grade Thl* 
strain often I* ■ufflcicat to disrupt and coHapee the 
wheel and many accident* and wreck* on nuch grade* 
are directly due to the lack of *tiindnrdl*iitlon and 
complete knowledge con<’emlng tJie rcapousc* which 
the individual wheel* will make to a wide range of 
Htrenae* ami MtrnliiM Hire** and Ntralii cnmpenmiHon* 
in many inntancen* are rc*i>on*tble for holding car 
wheeia together, tbe dleraptivc operation* of one agent 
counterbalancing thoae of another When the < billed 
iron car wheel* are forced on the oar axle — they must 
fit very tight — an enurmon* ntre** 1* produced at the 
wheel center Other ntresse* are developed with the 
Rpidit'atlon of tho brake* Chilled Iron wheel* are 
preforrad by many rallroada to all-ateel wheel*, boeauae 
they wear better on steel rail* and because they are 
cheaper 

Tbe Illlnol* testa Involve complete study of the 
Ntraios developed In tbe wheel when the car loml 1* 
trauHferred to tbe rail* through tho wheel*, the com 
pensatlng vtreHae* which are produced In the wheels^ 
and tbe loada which would oollapae flange* under a 
wide range of condltlona. The purpoae of tbeee te«t* 
U to aseertaln poaltlvely what etmuie* are set np in 
tbe wheel* under Mcrvlce, what shape and design of 
wheels will best meet these requirement*, bow thick 
the wheel* ahould bev how heavy and what proportion 
ikf Iron U secewcary In the coUHtmctlon of the wheela 
to make them safe and durable Tbeae car wheel test* 
at Champaign, Illlnut*, have 
nlroady consumed flvo years* 
work as, at tbe ontnet, the 
investifators were working 
on new problems There 
were no precedents to steer 
their experiments by They 
had to devise and develop 
original testing machine* 
blch, under lalwratury 
i^ndltlons, would permit of 
duplicating the wear, serv 
Ice and trafllc condition* to 
which the car whelto would 
lie auhJoctiMl In aetdial serv- 
ice The measurement of 
such stresscM 1* a *U>w, 
tline-oxhauaUng ]>roceas and 
it take* long periods of un- 
tiring effort t(» attain satis- 
factory and permanent ro- 
Kults. In the tent work, elec- 
trical confeMik and thermo- 
(Hinplea are eniUoyed to de- tIm rall-rMoHbig i 
termlne tbe temperatnn re- 


C l oae up phantom view of tbe merhaaiim that canvaja tba Impfeaatan ef tbe 
rail strain frem tbe rail to tbe recordtng apperalna 

n In prog* Rponee* at all parts of the wheel under varying types of proper len 

^ of their servkT, hiad, grade and braking Hpcclal strain gage* road ties 

are used to measure the streUh and atraln produced carefully 

4* arc dc- in the wbevl* In both She radial and drcumferentlKl their bmn 

» various direction* the tie* a 

heel when The Invrotlgation* of railroad tracks are performed much in i 
ide This iiartly In the laboratory and partly under actual field couoernlni 

llapse the and scrvlco conditions Very detailed studies of tbe enforced, 

ch grade* rail, railroad croMtte, rail joint and ballast have been ballast bi 

lit Ion and made. Under actual service condition*, all type* of downward 

icfl which locomotive* and car* have been studied operating at ally throt 

range of speeds ranging from one mile to sixty mile* an hour the exact 

enmiHon* Spedal recording InatromenU have been devised which partienlac 

Idlng car are uttailHHi directly to tbe rail and by the une of ordinary ] 

one agent glaas-innoked disks and a recording pcndl, a line la stitute u 

he < billed drawn <m the dinka when the rail U subjected to tho heavy, cr 

they must strain of the load dintrlbuted over it when a locomo- These tea 

■cd at the tlve or train wbert passe* The deviation* of thl* line until abai 

with the from a true circle are accurate ludlcatlona of the live amov 

heel* are Ktre**, compression and stretch Induced in the rail « 

R, because when subjected to the burden In exceptional in- 

they are stance*, a stress of as high aa 00,000 pounds a winare rpHAT i 

Inch ha* been developed In the rail by the action of I exploa 
y of the certain locomotive whe^ It Is worthy of special other mat 

ir lorn] la meutton that more than i00,000 mieroacoplc readings enmsUnoe 

the com were recorded daring the sammer of 1020 In the field dust took 

w wheels^ Investigational operation*. Track testa wore made makliig al 

I under a on the llltnuls Central Ballroad near Champaign, on The flnl 

bese teat* the Chicago, Milwaukee 4 Paul Railroad north of latbaa, ttu 

set up In Chicago, on the Topeka and ttanta Fe Railroad in dnetronni 

deolgn of Iowa and New Mexico, and on the Delaware, Lacks- tarn Thli 

bow thick wanna and Western Railroad la New Jersey in order wUdi had 

proportion to obtain reeulta of countrywide application. exploaton 

he wheela Research atudte* have been made dUforeot type* Iron wire 
rheel test* of locomotives to determine If they were properly de- pipe and ] 



Tbe rall-raeoHlM device that givaa nMcai-giM tnpba Hi Urn atniMi mt alnhi fnAMi hfUbn 

paaaagaefaAwbaelWamtnifai 


Mined and unpntsHbilancnd fUMa a 
nleal and mAmMUIo nflloiiHbdb 

aMieb bare baon fm^* oC i»bF kdttn 
tweak under mtiim gad Mm NidMnMftt 
be of great value In yiwantieg ^ bndtlf 
tton of ancta accMmiM, TbaoMBMtlMd^ 
Ing of the drlveni and otbar wbagla |«ur 
been inveftigated— up to a limit uf alx 
foet tto cleaar the wbeM* aru fbp batter 
tor the ralL The etftoC of dat apoti on 
oar vrheela and their action on ttm call 
tiava been tborongbly teveetigatetL flat 
■pots are particulaity Injuri^ to catte 
where tbe bcakni of tbe eat ate abmptil^ 
and tightly appUed, wUle aneh aottona to- 
crease the damage to tbe wheeL BrMy, 
tbeee detailed teMa wilt ramiR to tbe po- 
tential irtaiulardlaetloa of chnied, Iron 
ca^wheet design and stoM rail utUtatloa. 
In the future aa a mult of tbla expert- 
mental work, fceater aadsaqr win ob- 
tain froai the aervloe of rallr^ track- 
age and oar vrbeela 
Tbe qneetioB of bow heavy ratta *bsuld 
be to withetand tbe traOc of dUtorsnt 
Ion ef tbe welMita and types of locoaeotivea baa bemi 
covered and an Intensive Inveotigation of 
all types of ran joints to aaeartala tbe 
proper length and shape baa been oompteted. Tbe rail- 
road tie* have not been neglected aa tb*y have bean 
carefully ecrntlntsed from all poarible angle* ragardlng 
tbelr bend, their hearing in baliaab what happons If 
the tie* are not tamped thoronghly or are too 

mueb in one spot Oompleto date have been obtained 
concerning the moat eillclent datlgba for steal and re- 
enforced, concrete ttee. Scientific observation of the 
ballast have Included how the pressure is distrlbntad 
downward from the tie through the ballaat and latsr- 
ally through tbe roadbed fonndatloii so aa to dedde 
the exact amount ot ballast asacntlal for beat riaalti^ 
particularly In eases where the roadbed is soft For 
ordinary lIM^t trafllc, gravel and dnders gamrally coo- 
Btitute satisfactory ballast, but wbere tbe tnUBe to 
heavy, crushed rock and broken stone are pnferabto 
These teste will be oontinoed and oarefolly vaobaohed 
until abacautely reliable data are obtained In eondu* 
■Ive amount* 

BzphMioMi Ctmtd hr Ahialmni Dost 

T hat aluminum dust may be the cauee of a emrlous 
exploalon, similar to that caused bf coal dost or 
other matoriala, la evident from a dsacriptlon of tba dr- 
cnmstancea under which a fatal exploalon ^ alomlaom 
dust took place In a flntebing department of a plant 
making aluminum uteosUs. 

Tbe flulsh was obtained by polishing the ntensUs on. 
lathsa, the dost bdag ooUected In hoods fastfng toto & 
duct mnnlng^Under the bench and leading to an axhatwt 
fan. This fan ddlvered the dust Into a voiloal pl^ 
wUdi had its disdiaria on tho roof of the bpIMtogi The 
exploaton was doe to a ptooe of No 7 B and ft. gage 
Iron wlro which had sooMhow got Into tba 
plpo and had eeme into contact vrlth tho bladoo of the 
fan, tberrtqri np doub^ creab* 
ing a toartt whlok Ignited 
tba dust Tha ogptoteen 
was total to the opsrativai 
wortOng near tbe bflnd onA 
of tho mettoo plpn 
Tbe new vtatUattog eyp- 
tam DcoThtM tor todniwl 
mtuation, The boerts oeb- 
lecthur tbe Anal aneh 
brush sse Isd Indepsndsntty 
outside tbe and. 

deu i|lr wte ttmm i» 
r'-vMad ttm • jm i wM t 
Cm tlupMlt a <oct dllto 
manlM under fbS ban^ 

Ala at* 

tnig m umng itown Mto 
'^toa Uimls 

nten top -uMiNn m 

Mki — > ?r?i 
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With the Engineers of Industry 

A Department Devoted to the Physical Pnblenu of the Plant ExecuHoe 

TMa d$pmrtfn§ni it d^tcd to him* worka fnanagera, prothtctwn tnginaera, and aU othar aJtaouiitvaB $a§khig iha iviaaetmNM in wrrgimg oil iMr 

loorie. The adttor of thm departmont wtU endoavor to anowor aU gueoHono roigttng io pUtnt oguipmontf faetorg mattagomoiU, and indnotHal n§akfn ill ganoroL 


Hie Vacmim Cleaner in the 
Factory 

T HB TBcanm dwtpr IdM b«B at laat 
iDvaded tho up>t<Hlat« factof7. and 
is proriatf Jiut aa oiich of a tinx^ and 
labor-aavcr tlM^ro aa tt baa proT«(l In 
tbo tuNBO Tbo factory racaoin (leaner 
nnat of naraaalty be a beavler macblne 
than the dotteatic cleaner Tbe present 
practlco la rltber tu bave a portaUa 
daaner mounted on a four wheeled tmefc 
and aTallabla In any part of the fartorjr. 
or to laatall a racuiun pmiip la none 
Swrt of the factory bnlldlna connetled 
by pipes to tbe bone and aosalo la any 
other part Tbe collector tank, In tbe 
latter cane, ran be placed out of doom 
and In uodb. a poalUun that it can be 
emptied directly Into a motor trodc, 
wajKoo or dump car for ready remoral 
iUdde from apeedlnjr up tbe work of 
a we e ptog and deanlna, tbe vactmm 
cleaner does a far better Job. It does 
not raise the dust aa In ordlnaty 
jvweeplni, la faetp the dirt and iluift are 
jretnored and not acattered in every dl 
rectlon One man and a larye vnenum 
deaner Installatlcai can keep the aver 
Age factory clean, safe and l^lthfnl 

Conservation of Stod Stacks 
Weakened by Corroekm 

T HB conaerratlon of aelf*flitpp(irtliia 
Bteol atacka, which hare ctnroded to 
tbe danger point, by encaidnic them with 
concrete haa tiocome a well-eatabllabed 
practice. KnglBeeni and ownere of 
power plants ahould know of It To 
demoliab an otherwise NervIccaMe ittm k 
almidy because tbe ateel shell baa lost 
Its strength by comMlon, when nt crmi- 
paratirely amall expense and without 
even shutting down the boilers, It msy 
be converted Into a permanent concrete 
stack would. In tbe light of present 
knowledge, be a great mistake 
Bather than tear (h»wn a steel stack, 
which was In conillUou requiring re> 
newal, causing abut down of the pumping 
station at Houth Works, lUlnols Mteel 
Oo, South Chkflgo, 1019, It was decliM 
to uae the cement gun In reeimatructlng 
tbe stack By coating the outside with 
TVinforGed cement gnn concrete, a now 
self-aupportlng static has been built 
upon the existing fuuuiUtlon 
*nila steel stark was m feet high by 
9 feet diameter A reinforcing network 
of Buflitient strength to mske the new 
stack self supporting without any help 
from tbe eglsUag stark was built up of 
rods and wire mesh and secared to tbe 
existing foundation bolts. A cement- 
gun was then used to shoot concrete or 
gunite, aa It la variously cvlleil, thnmgb 
tbe reinforcing mesh against the exU^ 
lug steel abell to the required thickness. 
A mixture of sand and cement hydrated 
la the nosato was applied with aa air 
preaanre of about 8S pounds. The gnn 
Crete is 18 Inches thick at tbe base, 
tapera rapidly to 6 Inches Jnst above the 
bell base and then gradually decreases 
tu 4 Inches nt tbe top 
The cement-gun mnalaed on tbe 
ground Tbe dry mlxlure of aand and 
cement was Mown through tbe boee by 
air from a compressor working at about 
W pounds pnssnre Water was forced 
through tli« water hose of reUtively 
small elite but considerable length and 
at a presBure great enough hi 
give a pressure at tbe noaale In excess 


of the air preaenre The operator 
worked upward from tbe bottom, flntab- 
ing as be went, m> that at the end be 
was 175 feet above the gnn and ma- 
terial was forced up to him at the nomde 
at that point 

All the work was done without inter- 
rupting the use of the stack Tbe gun- 
crete was applied when the static was 
too hut to permit holding the hand 
agalnsfe It Tbe breeching extending 
from the aide of tbe boiler house to the 
stack was also encased with 8 tntiiea of 
guDcrete while it was so hot thtt water 
thrown against It boiled The gnnerete 
was kept tboronghly sprinkled until set 
Tbe effect of the hot statit seemed to be 
that of steam curing and after being In 
nae for nearly 8 yearn the gnnerete la 
everywhere sound and abowa no cratim. 

Some Facta Aboat Lighting 

B lindfold even the most SklUed 
mechanic and be is helpless Any 
piece of work whUdi he attempted to do 
would be spoiled, and be would be liable 
to Injure hlmsetf or some other work 
man 

Workmen In a poorly lighted factory 
are. In effect, partially blindfolded The 
process of manufacturing goes on, but 
certainly not aa efficiently aa if ade- 
quate light were provldod Tct many 
manufRoturera who supply their em- 
ployees with the best of tools and equip- 
ment fall to oonaider tbe Importance of 
the workers eyes and the handicap of 
poor lighting The efficiency of the 
workman determines the efficiency of 
the machine Adequate lUnmlnatlon la 
an etsientlal factor In securing high 
efficiency of the workman 
Inadequate and Improper illumination 
Increases the probability of accidents. 
A careful analysis of 91,000 actideots 
showed that alsmt 24 per cent were due 
wholly or in part to poor lighting 
While most employers and employees 
are familiar with the dangers to the 
eyes from mechanical Injury, very few 
are aware of tbe harm done by poor 
lighting Impairment of vialoo la a 
alow process, and It may take months 
and even years before the indlvkloal 
becomes aware of It Fatigne and egre- 
straln, caused by Improper lighting, will 
lead to nearalghtedneBa, then to a grad 
ual decrease of vision, and i»usslbly to 
total blindnem 

Good lighting Is an Investment states 
the National Safety Council, not an 
expenditure. Iff- a plant which la proiH 
erly Illuminated aotidenti are leas fre- 
quent, the employees work mon effi- 
ciently and mike fewer mlatakca, g 
cloacr and better aupervlaloa of the men 
la puaelble, and tbe emplpyeea are eon- 
tented and more ataUe In emidoyment 
because of tbe orderly and pleasant 
mirroundlnga which are tore to remit 
from good lighting. 

Adequate daylight illumination, prop- 
erly appUed, la the Ideal light fmr the 
eyes. XJght from above U fenandly 
better than light from aide wfaidowa 
only Skylights and monitor windows 
should, ffierefors, be provided wbrvever 
poaalble Large window areaa, equlpp^ 
when nereamiT with awnlaga, window 
ahades or bltiidB, and dlffiudTe or re- 
fractive gtaan together with tight In- 
terl(»ra, art deglrabla In every work 
place. 


The light ahould be adequate for each 
employre The UInminatloo Intensity 
shonld be at least twice tbe atinlmnm 
itpeciaed for artiflclal lighting 

The skyllghta and windows ahould be 
St* aiiaced and located that daylight con- 
ditlona are fairly uniform over tbe 
working area Saw tooth roof con- 
struction glvee an ideal daylight dla- 
trlbntion. 

Tbe Intensities of daylight ahould be 
BUeb that artificial Uidit will be required 
only during those portions of tbe day 
when it la naturally oontidered neoea- 
sary 

To avoid glare due to the aun'a rays 
and light from the sky shining directly 
lnt4» tbe eyes, window ahades or other 
means should be provided where neces- 
sary 

OoUlDgs and upper portions of walla 
should be kept a light color The lower 
piirtionB of the walls may be darker, 
to rest tbe eyes. 

Machines and work bomhea Should be 
placed to secure tbe best light available 
Benches at right angles to wall will 
often he found to improve lighting cm- 
ditlona. dose machine work and bench 
work should be placed nearest the win- 
dows and the coarser work In center of 
room. Machines ahoold be so placed 
that the light reatiies the workman 
from the side and falla naturally on the 
work, and that operators, benches, and 
machines interfm as Uttie as pCNWthle 
with the proper distribution of light to 
others farther from the windows. 
Lighting la Improved by the removal of 
overhead belting. 

Wired glass la recommended for prac- 
tically all factory and mUl windows 
where prisma are not required Prism 
glass la of advantage where tbe win- 
dows arc obstructed by tmlldlnga, espe- 
cially If the room Is deep By Its use 
a better distribution of tbe lUtiit over 
the floor area la possible. Wired gUss 
shonld be used la all skylights as a 
safeguard against breakage Ribbed 
glass fives better diffusion than plain 
glaaa, in vertical wlndovra It abonld 
generally be placed with the ribs borU 
aontol, and wUl then act somewhat Uke 
prism glass. 

Artiflclal ll^t la required la factories 
and shops, on sn avsrage, abont 90 per 
cent of the total woriting hours, not in- 
tindlng overtime or night work. Where 
night work U esrrlsd on, tbs artUkUl 
lighting problem must of ooorss, receive 
psrtlcuUirly eanful oonsldenitioti The 
development of iww and improved types 
of lights, In Buny tigas, mafcM It pos- 
sible to aecuxe aattafactory and adsquato 
iUttmination In «aj Induatiy and under 
varying condltiooa. 

In the ffirsof UghNng gystam, whltii 
Is most com m only smploysd, the light 
from tbe lamp ttlnes directiy on the ti>- 
Jbet to be iUumtuated Rsidectore ov 
snrfn^iig Mohes am uaiti' in- immvmi 
light dlstrlbutton, and to dKuT the 
direct rays from the Ismp. With opmi 
ftilectore, tbe glam from tbe lamp and 
reflectors is mintmlsad by frosting the 
lump w Interposing a n oth e r i^UMag 
ludlnm and Iqr the use of rshffitor s of 
lame area. 

In Mireel the work to Uhm^ 

natod by light rsQectad troffi the csllhig 
and wtUa The glam from tbe tomp to 
avoided, the reflected glare from ghwiT 


surfacea to reduced, and shadom am 
greatly suftoued. Indtreot Hgh^ng la 
the nearest approatii to dayllghL The 
new develupmente In Incandescent tompe 
of high eOleiency have redneM tge op> 
orating cost of todlrect lighting and 
tocmamd Its use. 

BMti-Mbwet Ugktimg eosaUnes ffie 
features of direct and Indlreet tighttog 
aystenuL Aa opal glam bowl to uesd 
btiuw the unit and permits a part of the 
direct light to pam through, whUs other 
raya are r e flected to the ceUlng and 
walls. By varying tbe denalty of the 
opsl glass bowl, various degress of di- 
rect end indirect lUnmlnatlon may be 
aecnied This system to rarely used 
for Industrial lighting but prindpally 
for ornamental purpossn 

Local UgMng alone should never be 
used, except for a few special opeca^ 
tions. A moderate degree of general 
lighting from overhead tompe should be 
supplied even It local Ulumtoatton to 
Bocessary at tbe machlnea, but when- 
ever possible a system of general U 
lumlnatlon only sbcmld be used, as this 
flTcs the BMMt satisfactory results. Bern 
lamps should nevor be used as local 
lights at machines because they tend 
to Mind tbe worknum and in nnist cages 
Mhlno more strongly into the esres of the 
man than on the work. A deep reflector 
which envelopes ths lamp so that no 
portion of tbe bright fllament to vtoible, 
should always be auppUed. This wlU 
keep the light out of the eyes and will 
concentrate it upon the work, thus per- 
mitting the use of a smaller lamp and 
mving electrical energy 

Photofmi^gr In thn Indng tr to n 

T HB posslbllltice of applying photog- 
raphy to Industrial and buslnem rou- 
tine have only been touched. For It is 
certain that there to no better or more 
rapid manner of copying mapi^ pUaSi 
recordo, drawings, tradngi^ blue prints, 
valuable documents and other things 
than by means of tbe sperial cameras 
now available for Jnst this tisss pt work. 
Fnrthennorei, tbe copies can he made 
to almost any scales with rtiadoo to 
the origlntL 

No plates, fllms or even a dgritcoom 
are required with the special copying 
cameras, In order to dbtalii a perfect 
photographic oopy AU tbe obj^oii- 
able features of ordinary phonography 
are eUminated. Copies of any and ill 
written, printed or drawn matter, 
whether oooUined in looee iffieets or 
bound Tolaams, can be made m a 
menfstlme. Direct, durable pimnaiMttt 
ooptas from any stosd original, oaa be 
made actual stos, mdarged et re d uced 
as deeirsd 


Tk* Snit-lB Btoctric MMor 


L ITTLB br ute» tlw Ot^rle 4riM 
' hu bMB 4«*«l«|wd lato mt taltMl. 
m.Mr Met, Tbtt It to My, tn etoetiie 
•etor, totlead «t betog w St 
toUtaM^ floor orirtll tad eouMCtod wttfe 
too aacMm bj aooao at * bblt; Io 
mnr boat right ttto too MbOk fllok 
irlaflor. Mater, tnoaor at ttoor im* 
(Mao, That too aMcUao bnHMog via* 
tDtng t wfltljrttt tU too 

oitrtBttgto that aatk owirf BOt H a at- 

1^ fwtototoota ton* cutSt V 


tot toohto lb bout right lato tot ■» 

thtat tt too tootoeg. 
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The OtvMT Patrttl Manorial In naonc of eonotnictloii, 
whM ku ealM for 70# tonm of granite 


and rerjr large and ebaloe plotn onn Im> had ni high or 
]|C iOO(> The cvmeter} Ik open to onlmala of PTerjr do- 
Rcrlptldb, fio hi*re m find canary blrtlii, chIh. bunifH, autl 
even a pet lion ouco owned liy PrliuvNN LwofT rariagh> 
rinnent dog (*oAlna arc Incxpcnidvo, and are made on 
the premixea Init metallic aim maketH are iiro\ide<l 
for those who wtah to spare no laixMiHe for the Innt 
rttea for thdr petn Home of the lomtwioneH ahow 
nhiit a gri]i diimli uiiUuaiN hate on Ihetr oh tors 
Here are a fen epltaphe * Mignoii, deureNt niul InmiI 
friend ' ** Willie om of m> d(iirl> heloviKl peU* , lii^ 
Hie, eror falthfnl and true, hired by all’ (hir dear 
little coinfortera 'Jon Jon’ iiud Dalxi ” and ao on 
Some of the more RiiatocrntlL InhahltanlN of ihoat* 
Hlleiit a<*reM are Interred In pn^tenthitiK muiiaoleiimN 
(indlug aM high iiK klJfdOO This (inuit«r> la now jt 
\ears old nml then arc tipnard of 3(NX> IntennentH 
tin SnmhoH there are often \lKUon«, iind 17 uiito’ 
mobiles have lieen itmuted uuttdde the gate at one time 
rhiw ttgnn^ are aignlflcairt aa MhoHlng nhnt an np 
lieal doaieHtle i>etis eopoilnily tlio dog have for nx 
and this feeling kwiHS no iMmiKlury or IniimiHgi^ Si ml 
lur (remeterlea are found In Kuglaiid anti I* ranee, nml 
as HO gatlierid oiir facta, In f*aine a retpoxt for In 
fonnathm from Japan There la mi Kasi or Went for 
(he dog 

Wearing the Scales for Good Measure 

T HK lemon phker slitmii in the amimpau>lnK illux 
tratlon Mle\es In efflclemy At leant tn ilett nnhi 



A lemon picker who carries h» weighing ontflt with 
ninu strapped from his Mhoulders 


Hie Dover Patrol Memorial 

T MR Dover Patrol Memorial baa recently been ctmi 
ptoted It is In the form of an obelisk, as may l»c 
noted in the accompanylnx photograpli nhlch shons 
this mcmameiit In eonrse of const ruction The obelisk 
Is S4 feet high, the Inise U 21 feet cm each side of thu 
square, and the stono shaft gradually tapers off to atsiut 

6 foot at Iho top Seven hundred tons 

of Norwegian granite have been tusMl In 
the constraotlon of the memorial 

Dog’s Aero Beontital 

T HK train stops for s luoment to let 
off a few passemgers at Hartsdnle aqd 
hurries on. One iisriy evidently In decji 
tvonble and carrying a somewhai heaw 
box, enter a waiting automobile anti are 
whiaked away ttp the hill If we follow 
them we sckw reach a B-acre cemetery on 
a deliithtful slope of one of the West 
Chester Hills Just north of Now ^ork 
City We might expect to see the hearse 
and all the panoply of woo, but they ure 
lacking, althnngfa real sorrow Is there for 
we have reached a burial ground for de 
ceased pets, otherwlso a “canine com 
et«r> “ 

The dog shares eciunlly with the horsi An expen 
in man's friendship, and iurun lnt1mao\ 
with the dog is apt in la? much greater 
Now, when a dog Is sick bo Is taken to a hospital 
where an expert rcterluarlan atteudM him nlthout cost 
to the master and If be finally siiccnmliH lie cun rest 
for all eternity In a jiennnnent resting place with 
others of his kind Previous to INpO the dlsismltlou of 
daceaaed pets was a dlsturidug problem tn the one-time 
owucra. If they lived in the conut ry the> might bury 
'old dog Tray" in the garden, but If they sold the 


lug his dally uago be must keep iratk of lion muii\ 
IMiunds of lemons he has plckcM, and this enlls for 
constant ueighlng operations To this end this ingen 
luus plckc*r has made a simple shonlUer strap arrange 
luent to uhlch he sttaches n spring bulaiiiv It is but 
the work of a moiuciit to fusteu a intlr nf Hire hisiks t<> 
the fruit Imxes and gt*t the Height 



An expensive mansoleam for a deg, which Is typkal of the more 
graves In the Hartsdale ( anlne Cemetery 

i hospital A Milk-by*lhe-Caii Plan 

thout cost I \ hi^h itwl Ilf distribu til'll milk Is evervvvlure a 

.* cun rest 1 leadtr, and the Enan,ln iMtHoen proUiicllou cost and 

lace with retail price is so wide In muiij titles and large tonus 

KsUtlou of that It Is not such a very iJlinuilt matter for the nearby 

e one-time produi’er to sell direct to Inrgi* consumers at a sub 

light bury sruiitbil prii'C reduction, jet make nii exetllent addl 

’ sold the tlonal profit himself I^irge-ipiuiitlty instoniers are 


ii«H’eH8iir\ \N ith them di 11m r> and t^lleitlon labor 
Is a loH minimum Without thim serving many smalt 
UK«»rs, (hi priHluii r IsMimas essentially a retailer sulr 
Jist to tliL iX|HUS4.w Hhhh make iltstrihutlon i*ost or 
dliiarlly so high 

fn a IloHton suburb a unique liUHliiess In milk direct 
from furui to I’onKiimer on a quantity Imsis is done sue- 
«•eKMfuUJ by a ToHiisond Harbor farm 
i'bis farm hns some forty customers, each 
of hIioui taki*s an quart can every 
other day Tlu eiiHtomcrs are reairieted 
to II tcritory lasllj sirred Ihdlverlng by 
auto n high s< honl Im'v clivers the entire 
route In alsmt an honr 
And the prlf*e ihnrgiHl for milk Is 12 
It Ills — se% eral cents ls»low the regular 
lloston prUt? In fiut thi dairyman do- 
ing tills businesH flgun^ that he saves his 
(UHtomers $24 a daj 

III HiTurlng eiistouiers, this farm dls- 
trllmtetl a ilrcular in Hhhh it explained 
that the prim iisd nmniji for the high 
retail milk prltt* nas the service the eus 
toinor dimiiiideil of Uu rttallcr You 
<*fin Is* your own milkman, * be deelarcU 
Wo will delher an Si^ quart can of 
milk that hIII km ii sHcet for several days, 
elaborate It Is from a tuhen uMii testiNl bird, saft 
nml pure It Is rlih in butter fat We 
Mipplj milk lHi(tU*s 'Ion empty tlio big 
(till info Isitths slip on tlie nips and mt thtm on loc 
Iho dii>s lull r or four tliio h h Hwk, h< tall for the 
iiuptj (nil and liini a full one \i)\i get this Bpiciidtd 
milk for $L a can 

^oii <Hii shim it Hith the ludj iqistatrs or next d<Hir 
If jon (uimot use four quaitN a diij You pay onco a 
month Wi riKini the right to n fuse >oiir order— 
HI oiilj filial om prirati In rd - or put jou nu the wait 


property the tiny grave 
aver which the children 
bad shod many a bltt^ 
tear, was lost 
Sintering the gates we 
find a cemetery not 
looking very different 
from those wbers hu 
man beings are Interred, 
except that the plots 
seem n litUo smallor 
aqd the tombstones 
are of modeet dimon 
dom, Hers anyone rsn 
boy g f Iw square feet, 
the mteUaiun-alsed lot 
oDMtng 4^5. A moder- 
ate cbanie for “apealitg 
lh» grAve." etc, U 
made ap thht Ihe ex- 
pteaslrltet prak^ittve. 
and evem 4ep givis and 
oesl h«TS been 

ts b«y imall 
pl^ te^ tedeved 

pali. eofir$s, thees 

«bo twin ipMM QmiwiI ,lew a eonw of lha Hartaiate Caitea Camterr. whidi la loeatad im tka alopa of ona of tba boaatifal 
(iaa »a tkeoaUMdatad, Waafehoottr Ull% lut oortk of Now Torh CHy 



iiig llNt^ and also to re- 
fuse nu order on tbo 
ImsU of territory We 
camiol atTonl to go too 
far to fill au onlir ’ 
This plfin, handled by 
the origliiatnr, worka 
H ell 'Hiero Is good 
hiiHtiieMti m*iiKP In It, and 
it ought to succeed 
qiihkJj til many places, 
during liieHC days when 
nenrlj everybody Is 
looking for pruetleal 
nays to cut dowu ox 
IMUHcs It Is good be- 
ninae in eliminating 
sor\Iee It puts nothing 
on the eouHumer nhUh 
the average housewife 
1*00 t readily attend to 
Kiiiptjing milk from a 
largo inn to bottles Is a 
little tiling In Itself, but 
It Ih the collpctlvo |H>r 
furmance of mieh * little 
things ' that adds much 
to tho retail prhi 
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Inventions New and Interesting 

A Department Devoted to Pioneer IVorl^ In Ae Arts " 



Lovd-apeaUng Ulephone tkat aukea 
■aa af a cona-ahapad parchaiant 

dlapkrafai 

Somathlng New in Loud-Speaking 
Telephmiea 

T HK alkovo illtiHtrntton r<i)reacnts mi 
attempt to get a^iay from the iiiual 
priRClplea of loud Rpetiklna telpplKitiy 
The luvontur In thU cniie Imh hIukhI nt 
a pnrltr of houihI Uiat la not olitulualile 
with derlcea thnt make iiw* of metalllt 
dlaphraama oiterntlna In conflnwl (|uar 
tern and anbji^ to nil kliida of imraHltic 
nound woven Hud Imiiedancea due to air 
compreHHlon 

The prenent dorhv* It will be noted, 
makca nne of a Inrae pHirhmoDt cone 
which aria aa the dlapbrnam and horn 
mmblned At the aiicx of the <*one la an 
armature, which U mtuated by a imlr 
of dcctrorouKueta contnlned lu the rnn- 
Ing mounted on three anua and centeretl 
In the parchment rone Aa the < urn nt 
floctnatcN In ibr elortromaguotH the dU- 
phragm or parchment cone la accortl 
Ingly vibrated, reproducing certain 
aouud wavea. Uccaiiae of the abaence of 
a definite pitch In the parchment cone 
the auunda producetl by It arc not anU- 
ject to the dlatortton that orcura with 
metaUlc, dlaphragina which have a fun 
damentnl pitch of thrlr own The prca< 
ent device la aultnble for the reproduc- 



tion of phonographic mmdt^ In conjnno- 
tlou with a apeefai mlcropbone attach* 
no^nt. for nddrcaalng a large gathering, 
for radio reception pnrpoaea, and for gll 
khula of work callfug for a loud i^ak 
log tolepbonc 

An Aatomatlc Kltehen-Hand 

T he lutfMt attempt to help out the 
bard preaaed houaewifb takea the 
form of a nulveraal electric motor and 
Htmid which can be matle to aerve for a 
large variety duttea. Tbua the motor 
uiid atand may be applinl to tho arduous 
taak of grinding the Ice cream freeier 
or beating a meaa of egga or atlning a 
large batter of dough for bread or cake 
It may l)e applied to driving the meat 
clioiiiier or pollahlng the allverware A 
Hmall grliiUtug wheel driven liy the mo- 
tor Her\c8 to Kbarpeii the various bmiae- 
hold knives, sclaaora, toola, and even the 
blades of the lawn mower 

A New Test Vise for Electric 
Service Work 

A VFW test vise for use in testing 
goneratora, slartera and ignltlnn 
atoms has lH*en recently doveloiied by 
H Chicago manufacturer The deep re- 
ctms in tbo bed pliite of tbe Tins antiv 
mattcally centers a round lustrument 
under the take-up screw, while a square 
or Irregular shaped Instrumeut la held 
on top anti against the side of one of 
the flat ateiw and la then held down se- 
t urely on the bed iilate by the threaded 
wrew In the grsiacneik Atljuatment of 



Spedal viM for holding g motor or 
goBorator In poalthm wluto It la toa t o d 


the driving belt or chain la aeeared 
thmnkh a e-inch movement of the hod 
plate, operated by the ball crank handlo 
OR the front ^ 

The Milking Stool Brought Up to 
Bate 

T he last word in a mUUng ataol li 
a iUble product Sernoda like e 
pnnT Tet anyone who hga ever milked 
twenty bovlnea and tried alttlng Opoa a 
little flat, square board, mpportad pre^ 
carlously by otw wooden peg under the 
middle will rocaU bow onvteMo g pedes- 
tal It was. Modem aanltery aeleiKe 
asks for a Alean stable, a elean oow, and 
cteataineiM In the person, dotblng and 
equipment need by tbe milker In order 
tfagt germ-freo milk from tbe prodoear, 
Uadam Cow, may not be oontemliuited 
before it xeaahea the nltlnuite ooO- 
aumer 

Shonld the new atool become aolM It 
can be wa«bod, even boiled, far It III 
made of alnmllmm strengthmied by an 
alloy It wreicba but two pounda and 


can be shipped In a compact parcel and 
assembled by bolts. The concave seat, 
nhlch Is merriy a wrlde rim wrltb a hvX 
lew center, Is comfortable to uae and 
mnvcnlont to carry upon tbe arm leav- 
ing the handa free to carry tbe foaming 
milk pails 

A Grinder Used for Snagging 
Citings 

F OK snagging castings it U cssentlgl 
that a grinding device combine large 
amoiiiiU of (tower with light weliCbt 
This grinder, jnst Introdncvd by a Maa- 
siRfauHetts manufacturer, conalate of a 



J 


Tkla motor-driven stand can be applied 
to all kitchen taal^ ftoa maloBg 
lee cream to poUahlna allvor 

abaft with n handle on each end. Inalde 
of the shaft la a switch and a wheel 
with Its mountlnii rotatea on tbe 
shaft Ihe monntliigs for tbo wheel 
are nwd as tbe motor, which Is of tbe 
squirrel cage type^ but reversed so that 
the secondary memlMsr of tbe squirrel 
cage construction rotates aronud tbe 
wfttdiog Instead of Inside This rotating 
momber consists of a thin shell of mal 
lealile Iron carrying tbe bars of copper 
The wheel flanges and end plates are of 
steel so as to curry the magnetUim The 
cummt flows through the copper bars 
across the copper lined end plates to the 
cop]H>r bars opposite In this way every 
part of tho rotatliig member Is used to 
carry current, magnetlam, or both, ex 
copt the wheel Itsell The very natura 
of the electric motor sod tbe principles 
(m which It works leave room for much 
Ingenuity on tbe part of tbe designer , 
the present model takes fnU advantage 
of the poeelblUtlcs. 



entera, tbaae Angers are lifted and Ipwr 
ered again Iqr positive cam adtIoiL ' 

Tbe acbootboy*# trick of wlndlng|Ue 
strap Into a oompu^t reel, by tinur|(y; 
tbe plain end tbroogh tbe haekte jMt 
running it round and round the faiWjte 
of the loop thua fbrmed, U not too «f- 
fereot In prlndple tram tbe new device 
to suggest that boyhood experience may 
have fnrnlabed tbe neoemary tnmdratUm 
to the Inventor 

The inventor of Ibis deriee datiw 
that tile crespage usually taking plaee 
when the fllm Is wound upon the lower 
reri of a standard projeetur la over- 
ooiae in this derioe Tbe croepage hie 
a tendency to scratri) the dellcato a»hl- 
sion of tbe fllm, during prqfectloo a^ 
during rewinding 

With this new device the fllm la taken 
from the motion picture projector apd 
Inserted about two inribes into the re- 
verstng red. Ko fastening whatevse la 
roqaJrsd, as tbe flugere bold the Aha 
down, thus keeping toe fllm from creep- 
ing. Tbe fllm is nut wound In a rooiid 
form but Is pulled from point to point, 
Inalde tbe flngm tone winding the Aim 
In tbe form of a decagon The Aim also 
runs over an antomatlc governor which 
keeps tbe fllm at a very light teosUisi, 
this tension being maintained eoastant 
from Sturt to finish. Bach maoblne la 
equipped with special core reda. On^ 
half of a reel Is placed In tbe machine 
before winding and when reedy to re- 
move the other half la anapped on and 
the fllm iB then puUed out, ready for 
ImmedlatA abowlng; Bethreading; la 
caee of a break In the Aim, is aatd to be 
greatly elmplUM. 


IMnf Amur with Stwladiag fai 
mUMilNetaN PiojMtIoB 

a Aim has been ran thraogb 
a\ tbe usnal awtkm pictare projeetor, 
It is obvlonsly nsfoasaiy to rewind the 
fllm on to another reel in order to n- 
store to Ita orlgtauU fornt. Tbis proeew 
Is expensive, thae-eoosMliig and hdpa 
to wear out the Aim. Frosn ttose to time 
Ingvmlous mechanisma have been Intro- 
doced with a view to eUrolmattog re- 
winding, and we have toe Interesting 
Bpperstus shown In the accteApwajIng 
tHustratloa to gdd to those that bavt 
gone before. 

The preeent m e d i anle m toltea A|m 
idaco of toe lower magaaltte of a kMAkm 
picture pro l ector, the bade prlnsMa 

this InvenOoB Is a cpttOrACttWl^ 
drum which winds the Aim tt<m the 
oAtaide and Anfadwa bi the otPter^kr 
maaas of tco Aagm whtoh tetvef wHh 
the drum and boto toe Iton oidvmrA M 
tb0 Atm boilda 19 «b« Aagseg ylsU 
waidly aad at toe peiltot where tog 
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.. lAttAV NOTIO» 



PATENTS 

tf YOU HAVB AS INVENTION 
A wUohjroa vMiloMtml you ma 
tntUraSy MMllroaly to Mima A 
' mvIm in ngftid to tiw bait 
fag protoetioo Rmm 

^ ^ • hhkW of your in- 

ngtioa MM a dworiptioa of tho 
dtvlMi «qMiiia< its opsntioa 
AH eottmtBoUaUm art atrietly ooa- 
fldsattal Oar vast ptmsUee, sKtsad- 
lAf ovsr a psHod or sweaty yeaiSt 
simbtss us m many easM to adviss 
U ngard to patsntabUltr without 
say srpsnss to the dieat |Our Haud- 
Booh oo Pateats is seat free on re- 
iHMst. tliio esplahis our metlioda 
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MMttSe ▲aMriaiS*)l Jo^ST war aSSittwsL 
i el t a^ s AMt rt nui liMithly Tl« pm yvar ad* 
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Pw u Mg i ftty ■ BwUa 

(CeaHaaed frpm pmgtJU) 
iiUo tbe backets of the ooncret e mlMrs. 

Aaotber result of this la addldon to 
the nurfceu Improrement of tbe flatshed 
road and the reduction In cracks Is that it 
apeeda np conatmetlon Booords fnun 
which mlicfat be atruck an average of day 
mns are uut yet avalMhle, but under the 
present system enffincera say tbore haa 
been a d^ded increaae in this aTerags. 
Un one typical Job — that on tbe West 
Chester Pike previously referred to-Hi 
gang of forty men has been averaging 
M feet of new mad every day of twelve 
himrs. The minimum day nin haa been 
about 800 foot, tho maximum 500. PIts 
tmeka operate with this gaug One aee- 
tion of two and a quarter miles for which 
ths contract allowed one hundred days 
was llalBbed in thirty three days. 

With tbe dumping of materials direct 
from trucks to the mixing machine a 
■econd handling Is elimlnaM Tlie etuv 
ing process In Pennsylvania follows the 
general modem highway engineering 
practice In other states Bc^s are 
leveled with a templnte and the morning 
after completloa tbe days ran Is covered 
with gravel and ro<*k. This is sprinkled 
dally for eight days to permit the concrete 
to dry uniformly The covering is left 
on for twimty*one days, by which time the 
road is ready for use 

IBngttteen at work cm the system say 
that cradca In tbe concrete are running 
I from three to six a half mllOi but In 
I nearly every caae, under tbe new qiedfl 
ettkma in effect this year, tho Assures are 
slight and appear only In the two-indi 
j aurfaedng above the wire rolnforcoment 
These are Ailed at once with the astdialt 
' mixture used In making the expansion 
Joints and ao for cracks ao treatei] have 
not abown any appreciable widening. t4iBt 
year the concrete road coat In Pennsyb 
vanIa went up to 160,000 a mile, an tn 
creaae of nearly $25,000 over pre-war Ag* 
ores The total cost for the mileage 
under construction this year is not ex- 
pected to exceed $00,000 and on some 
aectlons Is conslUerably lower 

On grades of eight per cent and leaser 
grades running on sharp curves the De- 
partment Is laying a paving of hUlstde 
brick, ent to afford a grip to tbe caulks of 
horses, on a base of six Inches of con j 
Crete. The brick used Is mude of shale, 
with a wire cut log, and Is grouted In 
with oemont On this type of road tbe 
mixture for the concrete base is one part I 
cement, three parte sand and six parts 
■tone For tbe plain and reinforced con- 
crete roada the mixture to om part 
cement, two parts sand and three parte 
stone 

A ProUm ud Itu Attmpted 
Solntioii 

(Coaitosed from pope 14 $) 
the new design It contains oopies 
placed In the compartments afomt four 
numtha before the photograph was taken , 
it was in no way *Nlressed up” for tbe 
purpoee of taking the view A coapari* 
aoa between this picture and Fig t to a 
oompleCe demonstration of the difference 
betweoa tbe custmuary and the newly 
worked out means of storing copies. The 
patonU in both caaes ahow the xeanlts of 
four montlur polling from groups which 
at tbe beglimtog of the imlod were in 
perfort aUneaMt and proper sequence 

The cnee illustrated in ligs. 2 and 8, 
wbUe demonstnited practlcabte and vagtty 
superior to the old way beymid any JM* 
slbtUty of doubt Is n hag way from be- 
ing standaxdtoed M rim regular Patent 
OOee p roee dor e This osse to not of 
cheap constroetton, on He face It softs 
conriderably more tbsn opM bins^of 
equal cepa^ Extensive iastaUarion of 
this style of equlpoMAt cannot p ro ceed 
without Mkietol ihn^ob for Ulu the feg- 
alsr appropriation or tn a apedM bHI 
The Patent Oflee, stnoe the demonstra 
ttm ef the advantages of the new-sCyte 


case, has managed to provide enough 
cash out of Its extremely circumscrih^ 
funds to Install eight of the units shown 
tn Elg 2 These eight units will hold 
eight weekly Ihsuos of pateute Perhaps 
tbe SropUcatlon that the Patent Dfflce 
every wiwk Ishuos enough patents to in- ^ 
sure that a stock of tlte copies tem All a 
case of these proportions will be lllural- 
natlug to some who had not realised the 
Bi*ole upon which Patent (.MUce <qM*ratlonH 
are carried out 

The Ideal, of course, Mould be the pro- 
vision of auAlcient money to enable the 
Patent OAke store Us eutlre stock 
of c«>plea, Tvlthin a rcnHoiiHlile time, lii 
Allng caaes of this ehurai ter This Ideal 
It to hoped will Ite apprtmi.bed Mben tho 
eiRcary of the new ofiulpment will Ik* dein 
onstrated beyond question W 1th the ap 
; proprtations that are urallahlo for tbe ] 
iweaaut Ascal year Iteglunliig July 1, 1021 
an iustallatlon for almost a years iim 
may be Instituted Whether approprla 
tkms can he obtained for tbe J,-KNMido 
bundles of patents aln*ady granUsl to 
take them out of the old, Inadequate, In 
snAlclent and oxpenalvo condltlouH In 
whlih they are now stored Is a matter 
for hope and future determination 

The point, however, is obvious. Copies 
and copy pulling hue always lK>en thi 
sk<leton lu the Pa ten t-D Alee closet, for 
tho very excellent reason that no metbisl 
of storage has e\er before been known 
whhh would make tbe storage and the 
pulling clean and prindife Now such a 
method Is known, and at the dlsiMisal of 
tho I*atent Office It has ham demon- 
strated on H scale small etnuigh tn be 
aure, yet large enough to give foundation 
for tbe estimate that if the entire In 
auilatlon of patent Ales were of this 
latest tyi>c, a redmdiun of force of 36 
per cent In tbe copy pulling branch of 
the Patent Offline could he made with a 
reduction of inaccuracy of 90 per cent It 
la dlAleult to exaggerate the loss ti> com 
mcrrtal Inti rest by the re|M>rt that a 
eertniii patent Is Mheu U Is merely 

nut of place, and tbe loss to the ( rovi rn 
nient through tlie reiir luting of jm tents 
thiit are thus erroneiHisly retsirfed to he 
exhausted Along with these gains, there 
would autnmalieally come a materiiil re* 
ductiou In the extent of exeiutlvc siii>er 
vision of ctqiy storage and copy pulling, 
an appreciable Inerensc In n\enue from 
the sale of (*ui>lefl, and an ImmeasurHlile 
Improvement both In the quality and the 
speed of tbe aervica to the puhlU h Itinii} , 
If the framing were of steel Instead of 
wood there Mould be attained a fovurahle 
condition not now existing In the miles 
of InAammaMe shelving spread through 
the corridors and galleries of the Patent 
OAlce But of course tbe Immefllate 
pniblem to to obtain equipment that will 
permit service , collateral advantages are 
of merely colUteral Importance Tbe way 
has tieen ahown bow to dispose of this 
vexing Patent OAlce problem for all time, 
it to to be hoped that Congveas can be 
made to see the wisdom of making It 
possible for the Patent OAtee to pot into 
effect the aoIntioB thua offered 

The Lufcet Crater la the WotM 

T WO Swedish sdenttoto named Waddell 
and Tgberg recently made a Journey 
of exploration through Iceland with the 
interesting result that they discovered the 
largest volcanic crater In the world. It 
took them nine days, using three horses 
and aledges to croaa the great aea of ice 
of the Watnajokd from weat to east In 
order to reach Kolar on tbe Fjord of 
Hornar Upon the HAglOkel they found 
a creneodoas vcdcanlc crater conlalnlng 
hot water and no Ism than 8 kilometers 
long and 5 kUooetera wide. It waa sur 
rounded by a number of hot apringa. The 
Swedtob aavante who dtocovered It named 
it tba 6vea crater, and It Is regsrded ss 
not only tbe gveatost crater in Icetond 
but probably, vo fsr aa to known at prea- 
aat» the largest la tbe world 



The name indioetet what 
Tycps means — a oomplete 
aervioe Industry bnnds 
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because its products em- 
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especial rec^uirement that 
manufacturmg conditions 
may call for 

Xfof of Pndmeto 


Stntalu 8c«m) 
lUcoftfW Tht n ii —l er t 

BU c i £ <cl£a__„ 

TIim Cootrok 
HvdrocHtm 
njrgrcMMMrs 

LaboraioiT Errand St«« TWr- 


ViOUIK 

Ttentoometen ol ■)! hlada lor loduMrUl 
■ad Houwkold Ut* 

Rochss U r, N Y 

Tkgrt f « pm or aUr Tm^mhirc /uOiimnil 
for Eoory Pnrpmg tn 


For GunsaiitliA Tool Makers, Ex- 
perimental & Repair Work, etc. 


Fraa9 WL to 15-m. 
•wMf. Ams^ tor 
S%mm or Foot Paww, 
Voloapedo or .Staad 
sp Tsooiir. 



GAS. Aia. WATBa. OASOUNa rUMFlNO 
•p otmmm m ■raeaaoo of air wMi 

LEIMAN BROSTmR PUMPS 


■OTAKY-roamvE 

Widelr uecd lor taaolUie ineou — ^ 

imLfcaifB vtappen. bottle niiiBS oo> 
vfcea, luel oil beatiM outfita, na 
funiaccs and blow pqm, asiWte 
chetakal and other ■oltibotim. sand 
blaailnx taadoR lor Inks. vactuMi 
cleuliiE jptimhia ’ " 

pomtie, mlnihir v» 
bfowtnx away i 
tings tram pr« 

LBiMAN mmam. ei wauucr ar,. n. v 



vacuom chocka, 
I EDO MKBBMio 


MAXIM SILENCERS 





:i H'.VtKUUt .'-.iAMf' J) 
'iRiiir.f ('uk: conn 





' 5 i-i 


r^VOUHX «rlii 

A,CrUa^i«iV^ 

AriA d^VcU^»3\%\ 
cVEtl ^ %cii\ «H>v,van 6 
ckVcOH%oA..^'^^S 41fcv^<n4a^l?l 
^ ^S=»u J^X'UCl 

Timken’s International Law 

Not only in the United States, but in eveiy oountiy 
where well built American and European auto- 
mobiles, motor trucks, and tractors operate, Timken 
Tapered Roller Bearings, in an ever ascending 
majority, are consistent conserving power 
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Do Your Prices Block Sales? 

Counters make posable a lower once for many a 
product for thev make sure of a higher producbon* 
rate The macnme oporatnm works as if you person- 
ally watched whoi ms work b watched through die 
mraum of a productkm^record — ^put before you by a 

■NleleSi^ 
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IVfU* for MhtirairJ Aoo^/ef on Vmdm Cbonten — fAc mathtnu 
Aei moi^ 0*13? macAlne pnJitei $mn €ktaph, to >oa m 
Jiff more chooply Tho oooAbf k fim, Aoi^a oaluMo h 
btoonhn onginotn and mtanufi 
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Make Your Concrete Floors 
As Hard As Granite 

Mav» then ditstproolf Heerptoeif and non^beoibsol 

will do aoOOOOQOOsqursbotorispldaUMdeoaGntoproROtt 
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tile truck bo4y 

Am the body reets 19011 its bed the hoht snns 
ere ftlded eo mp ect l y away beneath the bod{y 
When die hmst b operated theee anna push lha 
body np—op — up b^ anne gradnalbr etraight 
ening until they are hcdiSng the boity firmly 
Ugh in air The body can t eetde or tilt aid* 
denbrunder the ahifting load. 

Qnvity plays no part R to we r i n g the body 
The hoot arms puff dotm die body tohhng up 
jack knife manner sa the body descends 

The boib^ esn be raised kicked and lowered 
fiom any angle up to 45 *— the automatic slop- 
ping point The tiudr can be drivmg aww 
while body IS towering the honst dbengaging 
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Bjr CMe HuUiii Calhowi 

T HSRK wu do Uttte 4ta 
eoaiton ot tbe wator mp 
plr for opmtUii tbft Pan 
ama Canal wbni Uio quea 
tlon of tba aea Iml or lock 
tjrp* of waterway waa bo- 
liif cooatdorad Bofiiioen i ruf^ot »mt«r im ^ 
fbvori&f tbo aea Iml canal tw wttMaMd t 

won of the opinion that wm i«t«i % wim tim 

there would not be anfflclent • Lookhw towMdi tlw At 

water to operate the lock 
type the greater part of 
which waa to be W feet 

above «aa Iml After conanltatlon with aome of the 
moat eminent engineers lo the world PrealdeDt Booae- 
▼elt took the reaponalbUlty tor decidfaig in favor of a 
minority repoat recommending the lock type 
The water for lockagea and floating reeaeto at the 
05 toot level from Pedro Miguel to Oatnn a dlatanoe 
of S0B3 haotlcal mUes In the pieaeot canal waa ob- 
tatncd by bafldlng a dam acroaa the Chagraa Hlver at 
Oatoa and then btorkliig tba GallUrd Out (formerly 
(Mebra) by the locka at Pedro Mignel Thia haa 
evaatad an ardflclal leke with an average area of 
166 aqnara mtaA extending from Oamboa to Oatnn 
ahd vaachlnt with fta oeCnpna-llke arma tar Inland 
thmogb the Innglaa Only a portion of thla lake area 
to tba vMnlty of Oatim lodm waa cleared before flood 
tag had to too net of the area tbo Jnngle waa literally 
drowml gradnal Hae of tbta water In the green 
jMrtt «PM MMmMlpa of ae w» (Mte of tb« 
ttoit tMgioifflir wQtIfal rifitta «t sttpro era wit 
MwitUrti IwUb 4 It all waa tha band vt aua 
Ttam Mka sManta a i|ieetada «l annbuaehcd 
■MobMia of tiai^ wact at cUwUfUly baantitul ai only 
hsMMa and traploal tim «Mi bo» baariaf occudoaal 
maidbia m oMida Ska f«natal oMasa of aatwn 
ft tiSrt oi K a baa dSoww that ao far dma bao boon 
■sia w n waWdir aywaHna fh» eanat tbomb dnriiii 
STlS m «hIsi1m kha waa at tbo lowiM hrral 


I Tb« ftM of «mt«r im Mm arwa fuiial* opoa co wipirtl oa of tlio dun wu om of the moat troflcolly benotf/Pl afphtt f 
nataro tvor nltpuwil Tha drlna jamcla la mob In thla view when tha aurfae# f watr waa T** A above menn 
aan laval % Whan thart la a aurphia of wirtar ilurlna tho w4 aeoacm H la waaled o\cr the ai llwara in tie Catun Dam 
t Tir»Mwf townrii tha Atlantia fron tha apllwar wUh tha hydraetoetrlo plant In tba fon.tro ind and the Cbaaroa River 

•a faei below 


tbh M iMr taflita »• Iflka wu at the towiM level 
h >Mar, dn O Wo mnMmt of indM«M «MI ibo fMt 
a W4M 0f Om vw«m* diriMMaw In • toed 


Soho footnroo of tbo wslor Mffly for tbo Ponono Canal 

many years Xhe dry aeaatn In Innama uaiialh laata 
about ftwr mootba and durlug tht reat of th» ^lar tln» 
almoat constant ralna ttnd to keep tbc lake nt a 
high level and fumlah mon water than Is needed 
The rainfall at the canal attract a 129 inches a year at 
Oolon and 60 at Panama while the average U prob 
ably conalderably higher at tht headwatera of Un 
Obagrea lUver 

As a result of the low level last dr} stason In pnp 
aratkm for the preaent Mason whUb began In mid 
Decmnber 1820 toe operation of the spllltvay of (.atun 
Tjike (tbo spillway la a atrles of gates In the dam 
that lota oat surplus waterl eas regiilstcfl In thi tailt 
part of December to bring tht surface of the water 
to tbo maximum storage bt Igfat 87 feet above mean sea 
tevel This point waa reached on December 7th and 
waa maintained until Deotrober /Ird* when a dry 
gariod lowerad ttie water to 8600 feet A Vain on tbe 
38tfa brought it up again to 87 but since that time It 
baa dropped about half a foot b*low that point The 
level of tbe lake cannot Ik ralaid above 87 feet be- 
canaa aboie that point the withdrawal of water from 
OalDard Cut for a lockage would create a surge a 
miniature tidal wave that would flood the operating 
machtDetr of Hie Pedto Bflguel locks 

Tbe area of Oatnn Lake at Its normal elevatkm of 
85 flpet above am level, Wbkb Is 2 feet below tbe storage 
nuudmum la 1654 annare miles A foot of water 
qivead over tkat area runs Into billions of cuMc fett 


ail I l iiM. n hlaiih cxiirm 
hi n N N m( watir of 
L iiih with a riM In tbo 
le\il tl ( Hiller ilmti un the 
I links ft till lake and also 
InerthMa th ana At 86 
flit Hi \o MU It V(1 the area 
of the Htitti aiirfn t In 
cnuMil by - aquan miles 
aul nt H7 f 1} m ro than 
ically bMuitfmi ifaht. f 4 H,nan mill a < ^er th€ area 

u P/i fvvt abovv ni«wn Ht the R) fiH t lf\il 

tw«r« in ttc raton Dam 1 be qii mtlt} of water 

d HTid the ClwRroa River m((miHr\ ti mlh th( HUr 
fmi of till laki. fr m the 
S'! t tin HlkfMt k\U U 
tM> bint n (uhle feet (}on 
hax t Nt4| an I sa^ tbat niimlir i\er to y iimelf to 
appmlati Itl and tb< ipiaiitltt rei|iilrtd to lalse It 
from the 86 to the 8 fi t Ii^il Is 4 65 billion cable 
foot So it <an b( aeiii tbit the raiw of twi feet In 
the level if thi laki pr \bUs a ntnago if almost ten 
btlllon lulU Dct of water 

Of Cfiirae the Iski Iohih inmh wuUr tbr ugh e%ap- 
oration during the drt Man n as thi tnih sun N ury 
hit and that U nb nt i pinl t Ihi run i ff fr in the 
wutiraheil 4 f the Inki an th< nsnlt f io<RRli nal ruins 
during the dr> whh n Ibe t liil Iohh thi ui.h (vap 
oration during thi lalindar Mar IP.O was 2-40 billion 
4tible fett reprcseiitliijL al i ut H isr oci t f thi lultow 
Tbe prittcl|>al sonm of hupph f r thi. lakt Is the 
fhagns Klver n 1 ng ihhI diirinh tbe wet or rainy 
season mighty rlvi r fisl b^ man} trllutarlofi that 
colWt water from thi nn nutain valUja ner an area of 
bundreds of squan miles Ibi rainy season lasts 
eight mouths and pHnik who havi not si*en n tn»ptca1 
rain have only experleiH ed gentle showers 1 r omnparl 
sun During this time there la a surplus of water Id 
tho lake which Is wasted over the spillwavs Tbts 
amounted to 87 billion tnblc feet or 47 per oldi of the 
Inflow during tbe calendar }ear JOCO 
Onlr 10 per cent of the water used from tbc lake 
during the calendar year 1020 was on account of lock 
ages In lifting vessels to and lowering them from tbo 
8n-foot level of the main part of the <anal It is estl 
(ConriNNed ow page f7i) 
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The Loss of “ZR-2'’ 

N il t>lcmint of traimily Ih nnutlnff to roudor the 
liwH Ilf thu * Zll J one of thi* moat lHm«‘atablo 
dlKRHtora In narnl niid military blttlury This 
hUKi a)iJ|> the larffost ami faxloNi of lU klml, was a|>< 
jiroHi blug ItH lautlluff plnre after a moat nuotvaaful and 
extended lllKlit, luMtliiK for a tlay and a half, when, 
without unriiiiiK Hlie broke In two, hiirat Into flamea, 
and with ferrlflc oxiiIohIoub fell Into tbo River Humber 
Thla tnonnt the failure and complete l(»ui of a dlrlflble 
which wfiK lHllp\eU to imbody the rlpCHt experloncti of 
the maatorN of aeronautical dealKDi oud which had 
lieen built at a coat proliably exceeding two million 
dollnra That In Itaclf waa bad enough , but a far 
greater tragedy 1 h the fact that In thU dlMHter there 
tiled the very doner of the dlriglltle ex|iertH of the 
( ulted NtiUt'a and (Ircat Britain Tbt* tleath roll in 
ctudea the naming tif Hrlgadler (letH*ral K M Maitland, 
rhlef of the lltiynl Brftlah Air borcc, and of Ck>m- 
mander I^oula H Alaxtield, the alileaf ofllt'er In the light' 
ir than air forrea of the rnltet] Htatea Na %7 In addl- 
tion to theae U a pitifully long Hat of United States and 
Brltiab offloera, all of them expert In Ihelr apeclal 
flulda, and a largo force of non-rtRumUalimetl officers 
and eullated men At the present writing the exact 
iiamber <if fatalltl(*a la not known , but since n<it orcr 
half a iloieu s(>cm to bare eiK*aped death, It Is poaal 
hie that tho final Hat will Include over forty officers 
and men 

The '*ZK2’ left the Howden haae at 7 10 A. M on 
August JSrd for an extoiidiHl trial trip which was to 
lie completxxl b} a run at full power at a apeed of Tfi 
miles an hour Thla uaa hir fourth filght At S P M 
she signaler] that tdio would stay out all night, and 
another mi>ai«ugi' ^as recelTi>d at 7 A M on August 
l!4th that she would l•ontlnuo to irulae throughout the 
day At 4 ^ on tbi evcnliig of the J4th she sent word 
that sill, waa alaiiit to carry out her full speed trials, 
ami her last measuge came In at 5 H4, when aho stated 
that Hlie would make a loiidliuc at Howden at 6 30 
At 0 W P M . whi u the great ship woa imaaing at 
0 modernti* elevation o^er the eltc of Hull she waa seen 
gradually to huekle at the eentir and then break In 
two Thla i\nK followial by Are and a series of explo- 
aions. which \i<re suffldcntly pouvrfiil to lireak the 
windows in the clt> IhIow bortuiintidy for the In- 
habitants the commander iif the shlii Is reiKirterl to 
have swung her out tow nrd the barlmr and she fell In 
the river not far from the Hull doeka 
A strong pnsnimptlnn aa to the itiuse of the disaster 
Is sfTonled by the prellniluary trials of the ship, In 
whlrh she seemed to d( velop a lark of sufllrlent girder 
strength, certain imrts of her frame showing signs of 
buckling An attempt waa made to remeity this by 
the liitmiluctiun of atldlthmal stiffening material In 
thu abnemv of any exai t data It is imiawalble to make 
any deflnlLe ataU^meut aa to tlie cause of her loss, bnt 
it certainly diNis lisik os though, in tlie effort to securo 
great cruising rndius aud the ulmoruially high maxi- 
mum Hiie4>d of 70 miles an hour, the framing of '*ZR 2** 
had lieen down iierlloualy close to tho margin of 
aafeOt whatever that may have been 
A suggeafloii SH to the ImiotNllatv canse of the dlsas* 
U>r la found In the teathnouy of witnesses that Just 
la fore It occurred, she made a rapid change of conroe 
Thla would tlirow a heavy pressure on the rudders 
which in turn, lie<»auae of the inertia of the concan- 
trated weights, would bring a heavy bending moment to 
tiear upon the fragile atrnctuve of the whole A 
midden local puff of wind Inopportunely striking the 
rudders at this moment, would Incrense the effect, and 
the comidned result may have been too much for the 
girder strength of the ship 


Undiartcd Perlli of tho Rood 

V ARIOUS sectloiie of tbo coantry have czperl* 
enced, during the recent Intense inly beat, a 
phenomenon usually referred to as the **blowlng 
out of tho road Thla occurs only on hard mrfaoed 
highways, and U naually confined to those of concrete, 
brick or blocks The cause of courae, la foond In 
lusulllclefit allowance for expansion in laying the 
pavement. Most of us have janeied places where the 
road was thus upheaved, or have even encountered a 
roud made almost impassable by such ocrurrenoe Bnt 
a new angle Is given by a Uonneetient paper that tells 
hiiw the road "blew up*' undi r a passing car, and actu 
ally hurled the occuitants a considerable distance The 
idea of having the rood explode beneath one Is start- 
ling, to say the least 

An exploding road is not the only tlUng that may 
omliarrau the midsummer tourist and h«d him Into 
a diHoor, however The morning papers recently told 
a curioiu tale undc^r a Koutnofcy date line A hollow 
tree along the roadside near l^xlngton had been in- 
habited for many years by a large colony of bees. A 
big storm blew It down across tlie road, and si^attered 
honey all over the neighborhood The bees refused to 
abandon tbclr property, and hovered In great numbers 
over the scene of the tragedy Kveryous who attempted 
to approach the spot waa speedily put to rout by the 
angry Insects, who at last ac^^unta stUl held the fort, 
while all traffic was being detoured 
At the time when this eurlous Item came to our at- 
tention we bad Just bud an Illuminating experience of 
our own Krerylmdy knows that a freshly oiled road 
Is slippery aud sklddy Hoes everybody know that, 
given enough oil. It becomes ahmlutely impassable? 
On a certain 2n0-yard section of winding, sharply- 
crowned nmd the enterprising foreman laid enough 
oil for about two milea of roadway The result was a 
blockade that lasted all the afternoon, and several 
very dose shaves that tmlled of being wrecks only by 
a miracle. The road surface was so slippery that It 
wus literally Imimsslble to walk on It, let alone drive 
a car We know this, liecause wo tried It, and skidded 
expeditiously Into the ditch, 

Borne weeks ngci we made stlU another surprising 
discovery, which still has us chuckling In tracing 
the route from town to town and from fork to fork 
lietaecn two termini, as given by the road book, we 
encountered tho following charming entry "18J1 miles 
Caution for deo|» ford, (''ross well up at a sUght angle, 
go around the big snog to the left, and thru sharply 
to the right Just lofore reaching the far bank.’* And 
again, a few miles farther on **Onuttou for very deep 
ford Best crossing Is found ti> going utwtream to the 
fiMitlog, and croHHlng dlriHth below this" This We 
must confess Is one of the ])erlla of motoring that bad 
not been brought to our attention by our experience 
In the effete east Ulieu one makes a misstep in one 
of these deep fords and goes in above the level of 
cari>ureler or distributer, we wonder what the next 
move iM? Does one of the party go swlnunlng after a 
farmer with a horse, or Is the first passing motorist 
MuppoMMl to do the rescue att? 

There Is snmethlnrelae that, sooner or later, happsni 
to every driver of a car with gravity fuel feed The 
npuiufacturers of these care tell you never to let the 
fuel get very low They do not tell why, and moat 
purt-hasers, being better posted than the ahortatory 
writer who represented a green driver as being able to 
stop without serious difficulty herauw fka pas «ras 7oic, 
are Inclined to laugh at the warning If osie of theae 
cars ever goes dead under yon while running Up a hill 
yon may tw in a position to learn why five gallons of 
gas in the tank are better than a gallon and a half 
Under such clrcumstancea, liefore fusfdng with the Igni- 
tion system or wornrlag alHmt the coDdiHim of feud 
line or carbureter, permit the liiarlot to nfil down to 
the first level siKit, and ave whether the trouble waa 
not dne to low gas. The possibility of getting on a 
hill where the carbureter Intake enjoys a greater ete- 
vatJon above oea level than the surface of the fiuld 
In the tank will be better rraliied when It Is stated 
that, so far as imwer alone is concemod, the *^w«in- 
known American anall car” will run up a hlU wo atosp 
that the tank must cimtBSn wwon than ttx galloBa of gaa 
In order to get any flow to the ca r b urst^, 


SiptlUdMr a 

Wtan tte gu MaUlMi !• tlw botlutt «( tto hill, of 
oourae, oat ilapty sUdaB down cu it HVhan U ii at fht 
top the remedy la egoalty slmiOa though not 

ao obvlooK Tom the car ayoond, by nuB^owac If 
neceasary, and hack #p tha hill to Uw pump. 

TIib Btekbone of <ht IloBt 

T hu report renderad by tha Joint Army Bnd 
Navy Boa^ on the recent atrial bombing teats 
off the Virginia Capw coullnna the leaaons 
which w« drew In our issue of August 6tb from these 
trials. The findings of the report are snmmed up In 
the following statement **Tbe battleahip U still tho 
bsckbone of tho fleet and the bulwark of the natlcm'a 
sea defense, and will so remain so long ns the safe 
navigation of the aeas fur purposes of trade or trana- 
portatlon Is vital to success In war** 

The abore <|ootatJoa is one of ths tra oonriusloiis, 
cstegnrloally stated, In which the Joint Boant tuadt 
up of naval and army olltceni, submitted its flndJngs 
on the burning Issue as to whether bombing aircraft 
have rendered the battleship obeulete The argument 
runs as follows That If the Navy commands tbs sea 
routes, the Udim of traffic can be kept open without en 
taring the area on Che enemy's cosst aooe which Is 
controlled by aircraft baaes on shore Oonvarsaly, a 
nation without an effective navy must submit to a 
fatal economic blockade Again, If heavler-than air 
craft are to be effective In naval warfare, they must 
be able to i^rate in midocean , and since their own 
radius of action Is limited, they must operate from 
those mobile bases known as oircraft carriers. A1 
thongh onr Navy does not know of any caoe in which 
bombing planes, such aa sank the **Ostfrtesland," have 
flown from or landed on an aircraft cariicr. It Is be- 
lieved that such operations will In the future becoma 
practicable In this connection, the report quotes tha 
"Argns," of the British Navy, as a type eaaentlal to the 
highest effldoncy of the flm^t, but the point Is umdo 
that since aircraft carriers are subject to attack by 
veaaels armed with guns, torpedoea or bombs, they, 
like all other subsidiary types of vessels, will require 
the eventual support of the batUeshlii 
>Ve think this last statement Is mibject to criticism 
A 80X)00-ton, S2 knot aircraft carrier would be self 
sui»p«)rtlug t and for defentm against a too-powerful 
onomy would deiiend uiioa her superior speed to enable 
her to keep out of range The best of modern battle- 
riilpa cannot bit beyond 20 or 25 miles— an aircraft 
carrier conld maintain a range of 30 miles and send 
oat her bombing planes against the enemy with com- 
plete Immunity to herself 

The report admits that although the airplane, like 
the submarine, destroyer, and mine has added to the 
dangers to which battleships are expoaed, It has not 
made the battleahip obaolete, although the appearance 
of aircraft has added to the existing com^cxlty of 
nival war/are 

With the final clanae of the report, as indeed with 
the whole report an smh, we arc In thorough accord 
It statea that the aviation and ordnance experiments, 
conducted with the ex-Oerman veasris aa targets, have 
proved that it has become imperative as a matter 
of national defense to provide for the maximum posol- 
ble develafunent of aviation both in the Army and 
Navy Theae bombing experiments have also proved 
the necessity for aircraft carriers of maximum slae 
and speed as on effective adjunct bf the fleet It Is 
likewise essential that effective ontlratrcnift arma- 
ment be develcqied. 

Now there is danger, we think, of beeomlng ao 
greatly impresoed with the neceasSty for buOdliig an 
effective fleet of abrial bombing idanea as to overlook 
the hquolly Important defraolve sida of the problem 
The preasnt poiwiui arrangaments, mounted on wor- 
riilpa for tha purpose of bringing down airplanes are 
faUls Shells thrown by 8- rntd 4-iiich inn do not 
afford a big enough bnsst and tpread , m u csovm, thsra 
remains to be developed aa aoeurflta and swCft bmbbs 
ftw determining the eve^<Mngi^mpoBlt^cm of the eaksty 
We look to SM the day When Oe Mndh oatl-torpado 
batteriea of warAlpi wlU be known on antt-lorpedo 
and onti-plone battmled, whkh mm tlMtr wm 
be mounted ok the tups^ psc^ki Md pradded wltih 
uattmltad elevetkm. 



IMl 

' Efeetridty 

MiAwAnMc DtfalMMMta, tetalUac 18.S0(MM)Q 

and « doublfiic uf ttio prMtnt Mtlnft ^ 
cmtaH MUtian |d«ot% m rofarded u i)frdtMUdj« witUa 
tlM p*xt tow mn br mm Amcrtesii aothorttlM. It 
iPii ivlthont MTtef tbmt rtit qtuuitlttM itf copptr wn 
to b« ntod, tor imtU now thm U not a real a&atitato 
tot tola BMtaL Alamlnnm li an axorilent altoniatlT% 
Imt obiffMr renalqi toe beit coodnetor matorlal 

HedHe Smtoe BeCwen L aw ton tad Parla. — From 
the Mhidi tonrual RadUMeetrioM, we learn that eta- 
ttotte lor refoUr commimlcatlon between theae two 
dtlee are kMated In NenlUy LeraUola, Franoe, and 
Obelmsford, Bndland* A hbto-froqneacjr generator of 
10 to 29 ktlowatto la employed tor eendlng. Slgnala 
are flrat recorded by perforation by meana of a apedal 
matolne npon a atrip of paper and are then aent at 
aboat a bimdred worda per minute. The received maa- 
aagaa are conalderably amplifled and are reglatered 
opoii a faat rotating wax diak ahnllar to that of a 
pbooograi^ For tranacriblogf the dlak la rerolved 
nmeh more alowly, to enable the oxmrator to copy the 
meaeagn on a typtmriter 

Badle Aheaid Alr^e^ In a recent taane of Radio- 
elaatHcttd there are deacrlbed the Tariona atagea of 
the derelupment of radio commonlcaitlon from and be- 
tween alridanea. The flrat aatlafactory operatlug aet 
la French aTlation contained a apark coll fed from a 
20*Tolt etorage battery Later the heavy atorage ba^ 
tory waa anperaadcd by a amall air acrew-drlven gener- 
ator running at an average apeed of 4Dgi r pm , and 
d^lvering 20 volta at 5 amperea. Flnillyt two typea 
of atr-acrew<drlven 000<ycle alternaton were devel- 
oped, differing only In weight and bulk from each 
other Both are rated at SO volte and 7 amperea at 4S00 
rp.m The machinea contain a dlreetrconnected exciter 
■ad a tooth-wheeled generator with no rotating wind- 
ings. A rotary aparit gap mounted on the main gen- 
erator riiaft la need on both types. 

Etoctfie Gooldag SimpUflad^Everyooa la raady to 
admit the auperioclty of the electric atove over all 
other typea. 2t is dean, eIBcleiit, cod in summer, and 
certainly adentlAc. But It ia expensive to run In moat 
localitlea where current cosu upwards of 10 cents per 
kilowatt hour, and therein lies Its greatest drawback 
Now an American manufactnrer hM come forward 
with a remarkably economical electrical range It 
oompriaee an alnmlnnm lined electric flreleM cooker, 
folly cgnipped to steam, stew and broil foods. Need- 
leae to eay, the mlnlmnm of current la required for 
this device An alnminomdlnad electric oven la also 
ittdnded, fully equipped to bake, roaat, broil and toast 
perfect with two dOOwatt units. Then it also baa 
a aoUd cast aluminum frying ddllet, with adf-oontained 
nickel cfaromluin beating element, which gives instant 
beat tor frying. 

Urn DapsrtBMWt of GaasamNe has raeently an- 
nonnced the appointment of R. A Lundqulst, of Mlnne- 
apolia, Minn , as bead of the newly created Blectrlcal 
Madilnery IMvlilon In toe Bureau of Foreign and Do< 
meatle Oommerce This la one of the new Indnstriat 
dlTlalona made possible by Oontreaa through the export 
Indnatries act It la planned to eecure the services d 
experts to epecUliae on the more Important export 
coauDodltlea. Mr Lnndqnlst, who la a graduate of the 
Univeralty of Minnesota, la an electrical engineer of 
wide espwleiice He has made extensive studies of poe- 
■ibUltiea for the sale of American electrical goods 
and machinery in Auatrnlla, New Sealand, Chinn. Ja- 
pan, and South Africa, the reauiu of which were pub* 
llahed by the BurMU of Foreign and Domestic Com- 
merca, and la the author of **TranamiBalon IJoe Con- 
struction Uethoda and Cost** and variooa artUlea for 
technical and engineering lonmala. 

Paette Ceaat Intor^y Badito— The Federal Tato* 
graph Company, so we learn from jnecfHoal Aoetow, 
has about completed the oonstmctlon and equipment of 
radio autlona at San syanclaco, Loa Angelea. and San 
Dlego^ Oal., and at HUlaboro, Ore, tor inteendty ooaa- 
munkmtioiL The San Francleco and HUlaboro atottona, 
whlto ird Identical as to design and capacity, have a 
tranemltllng range of 6000 to TOGO iat|ea under favora- 
ito edndm^ ahd the equipment is almUar to toat of 
the Lafayetto aUtton at Bordeaux. France. The tower 
at fhd HUUboro atatUm has a height of 026 fret and a 
hbriaoBthl cmanwctlon of 0 by 6 feet The ooluama 
en$pt\du this tflWer are supported In verticnl post 
tkw tar (ITO otta oC guy cahlea, haring tour gnya to 
eacli. get, with eadh guy anchored to a mtotormri oon- 
crejbei^ INW Md dobverten am empk^ed 
staSyMi OM belni of d04ilowatt capai^, the other 
Oopha bring efSftWowutt oaparity Tbe atatlohs are 
equipped wHh qaadengtbz Wunmalaaton* firing a «peed 
on attrnimrirnHofadwvtl00wetrie.p*r BrinriA 
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Bcwiice 

No True Slgna for tho Navy^The efforts of the 
National Highways Protoctlvs Society has resulted In 
orders from the Navy Dapartment that the recrnltlng 
service at once cease to use growing trees rs billbuards 
for recniltiag signs. 

Acddania in the Alper-*The abnormal heat In Swltx- 
erland has given an Impetus to mountain rlimbina. in 
consequence, an appalling niunber of accldenta is re- 
ported OUmbert uaually fall Into ice crevasses or are 
struck by fading atones, 

Sir Richard Barton. ~In celebration of the hun- 
dredth birthday of this Intrepid explorer, whose adven- 
tures read like bis own translation of the Arabian 
Nights, tbe Boyal Asiatio Society will institute an an 
nual memorial lecture and strike a medal bearing Bur^ 
ton's effigy 

Archaeology m tho Mardk^In their progress 
through Asia Minor, Greek troops discovered in an old 
cemetery near Kutata columns of bine marble former- 
ly part of a great building of tbe Roman period Many 
Inscribed tablets were also picked up on the march 

Explorera Diaagreee— Stefanaaon says he wUl take 
alwg no food on bis mush to tho Pole, whUo his rival 
Amundsen baa Just contracted for a seven-years’ sup 
ply Amnndsen says there is little snlmsl life north 
of 85 degrees, and tbe sleds most be loaded with food 
if the explorer would not face starvation. 

Enatachio'a Manuacripla, — - Bartolomeo Kustachlo, 
whose name Is perpetuated in the term “Eustachian 
tulie," was an Italian ithysirian to whom Pope Plus IV 
gave permlsfllijii to dissect human bodies In toe further 
aoce of anatomU*al knowledge The original manu 
scripts of his works have just lieeo uuearthetl 

Rotation of Venaa.— Observations of certain daric 
spots on \euus by Prof W H PUkerlug appear to 
indicate a rotation period of 08 hours He states that 
the motion of the spots was not from west to east but 
from north to south. Implying that the axis of tbe 
planet lies very nearly in the plane of Its orbit 

Yam’s Ariary, — ^Varro, author of a famous book 
on agrlcultnre, lived In the Olt'eroulan age He built 
R modri aviary, with flab ponds, and duck houaeti en- 
closed by flne gut nettings similar netted spaces 
housed hlackblnls, nightingales and other song btniH. 
A little channel furnUhod fresh water, and food waa 
Introduced beneath the neta. 

An Intomatlimal HydragrapUc Burean, with Great 
Britain, tbe Netherlands and Norway represented In 
toe directorship, has been established Headquarters 
will be at Monaco, where It will doubtless have tbe co- 
operation of that eminent oceanographer, the Prince 
of Monaco The United Btiites has announced Its in- 
tention of becoming a member 

Field Work of tho Smlthaonian InititiitioB^Ia 1920 
this Inatltntioa undertook 23 separate exi>edJtioiia In 
variooa branches of science Tbe woric in the Cana 
dlan Rockies was eminently suncssful New astro- 
physical statiocis were establlMhed In Ariaona and In 
Chile, and from tbeee may be definitely determined 
tbe value of the solar constant in weather forecasting. 
The African expedition yielded s wealth of loologlcal 
material, and from Auatralia came rare speclmena of 
the fast-disappearing fauna. On Mt Wilson. Osl s 
device was used that by the sun's beat alone cooked 
bread, meat vegetables and preserves. 

P roposed Reform of Oir Calender. — Prof Rend 
Balre, of Dijon, has a most revolutionary plan for cal- 
endar reform. He would shorttm must of the weeks to 
six days, give ua a Batnrday but once a month, take 
one day from January and, except in leap year, from 
July, and give February thirty days. The 1st 7th, 
lath, 19tb and 25th days of each month would be Sun- 
days— alxty to the year, and New Year's day and Christ- 
mas would always fall on Sunday This shletracka 
the objections to placing certain days in each year ont- 
slde the weekly and monthly rec konlng It Is donbtfnl, 
however. If the public would ever theerfnUy accept this 
reparcellng of Us time 

Genirmation of Plckoring's Lunar ObsarvatioM.— 

Prof W H Pickering's numerous accounts of rapid 
changes on the moon's surface, attributed to snow, 
vapors, etc, have been received with a good deal of 
Bk^clsm by astroaomers In general He bas now 
acquired a champion. In the person of Sir W H M 
Christie who vlritsd him at MandevlUe, Jamaica, last 
February and made observations of tbe moim with tbe 
praper ll Indf refractor BThe British aattonomer re- 
porU in ifosriUy Noriosr R.A S that In spite of un- 
favorable weather, hs observed remarkabls changes in 
tile craters Ariatillua and Rratoatbmies and also In tbe 
Bradley **Bnow Field” Tbe changes m fnlly de^ 
sorlbsd and Ulnatroted with drawings. 
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A Hriffbt RcconL— From Franeo comes word that 
Georges Klrscfa created « new height record recently, 
when, on a ’‘Nieuport,” equlppinl with a SOO-borsepower 
Rispano-SuUs engine, he resrinKl an sltUude eff 0800 
meters (32 153 feet), tbui lieatlug the previous record 
held by Csssle of 312216 feet 

Paris Aeronautical Expoaitlsn.-^The Seventh Inter- 
national Aeronanttcal Exposition will be held at Paris 
on November 12 to 27, 1921, accnnlliig to a rooent com 
municatinn Exhibitors are welctune from any conn 
try not having lieen at war with France This expo- 
sition Is not couflneil to flying machines and motors, 
but will Include se(>tlons devotcfl to aerial navigation 
companies motor boats, glidern, machine tools, marine 
mobirs, electrical apparatus spare parts and Indus- 
trial materials relating to fbe uerunautk Industry 

An Ambitious Project. — It is reported that there is 
In process of formation an all British aerial transiMirt 
company, which prt^pfiscs Ut ran regular services of 
airplanes and ulrshli)s — the former dally to Paris 
Brussels, and Amsterdam, and the latter twice weekly 
to Ameiiia and Canada Ihe alnilam>s will be built 
entirely of metal and so designed that In case of a 
force<l landing In the mm they nlll float ami the pas- 
sengers will not get wet ParaihuUs ^111 be fitted to 
the aircraft The airships aro intendetl to do the 
Journey to New York In 48 hours They will carry 
5(1 iMiHsengcrs and will contain sleeping i^ahlns, dining 
and smukltqf ^oom^ and a lounge while tho catirlng 
will be In charge of a chef The erew will nurolier 15 
Tbe Inclusive fare to New York will be about $250. 
which Is approximately the present steamship flrst- 
eiass fare 

Improved Airplane Propeller. — Announcement ia 
made In toe limes of the Invention of an Impruretl 
tils* of airplane pnqMdler whereby engine power neces 
aary for drl\Jng tho the airplane will be les- 
seuiMl and the vibration of the machine will be much re- 
duced The new type of propeller arisen from the add! 
tlon of a number of * vc Ins” or flanges made of aluml 
nnm to tbe existing type of pnqieller These 'veins 
are about 0 lnehe*s In height ami ran parallel acruM 
tbe imrface of the propeller at a distance of about 1 
foot from each other There are eight at tbs drive 
side, four at eocii end of tbe Made and six on tbe 
wind side In similar isisltions. It Is claimed that by 
this arrangement the air is properly directed past the 
pruiieller blade fai'os with the resnlt that there la an 
avoidance of the air losses from tbe blade onda. which 
through natural causes take plaice in the present type 
of propeller, making possible a maximum thrust with 
a minimum expradlture of power 

A Pumping Plant for the Airplane. — Herr Fokksr’s 
excellent airplanes are too well known to require elale 
oratlon here However, we note In looking over the 
plana of his latest creation, tbe *Fokker Fill,” a 
passenger-carrying monoplane, that he bas made use 
of u tiny power-driven pump which serves to transfer 
gasoline from tbe usual supply drums to the airplane 
tanka. The pump is iiiuuutcil near the port side of tbe 
engine housing From this pump a length of ruliber 
tubing, normally colled up Inside the engine bousing, 
can be taken outside tbe machine and Its free end in 
aerted In a gsaolJno can or dram A few strokes of tbe 
pump soon transfers the gaaifline to tbe airplane tank, 
and tbe pump Is ready for the next can or dram, and so 
on. The entire operation of filling the slridAne a tanks — 
and airplanes of such proportions seem to hove an In 
satiable appetite for fuel — can be accomplished by one 
man In a fiMV minutca, and there la no slopping over 
and spilling tbe gasoline all over the msthine, 

Tkree New Fog Devices to overcome the drawbacks 
of mist and fogs to airmen are sutod to bo under die- 
enssion by British authorities. The first consists of 
the * laying along the route truvented by the airway 
of a powerfully chargetl electrical cable This auto- 
matically spuda up into the air a coDstant series of 
signols.'' By keeping his machine In such a position 
that tbe strength of the signals Is kciit constant the 
airman Is assured that he is flying along tbe cable 
line. Tbe second makes for safety in landing when the 
ground Is not visible, and consists of a wire, with a 
weight atta<hed ublch is lowered from beneath tbe 
machine, when the welglit touches tlie earth the air 
man learns that It la time to “flatten out” his machine 
The third Is catlrfl tbe “urtlHdal horison." It Is “a 
gyroscopic tustrament wUirit shows an artificial hoiixon 
line always in front of the pilot and enables him to 
detect Instantly when his machine is heeling over too 
much sidewise in Its relation to the real horison. whl<h 
is temporarily Invisible A tiny mmlel airplane polaetl 
above the artificial borieon lino mimics precisely the 
movements of bis own machine ” 
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Tlic **ZR-2** in flight This Brltlsh-buiU dirigiblc» imrchaflMl for tlie nat nf onr Nav^* Manraa 7flfl foot long aad haa a cnUflafl raago of fNfl w$k$ 

Our ”ZR-2” Airship and Its Shed 

Some Detaib of the Giant Dirigible and the Huge Hangar To Be Used by the U. S. Navy 

By George B. Dacy 


A Hr<;f Hork of nirlHl HHtfttnirtlim wltli h 
c«pai Itj of 1! T^kOUO rulite fwt. with a total length 
of 700 feet mid hTi feet wUlo w Itta a gromi lift of fit Umn 
and an avaflablo lift of nii|iroxtnatf*t> 4>*l tmiH. whltli 
rtHudata of gaaolliie idl, rrpw, cargo ami amiiitiicut 
with a full k|hhh 1 velocity of 75 mlh^ au hour and a 
(ruining Hiiced nttrage of 50 lullon an hour witli com 
motUona and t'om for tabic aoconimodutlonB for n crew 
of 42 men ami ofllccnt, Hn '/It 2. Ibe largest ulrahl]) 
tver built, at thiH writing in ulwut to uudirtakc a 
record breaking trip from Howden, England, to Lakc- 
biint, N J 

In July, lOlO the Itrltlah atmhlp, ' U4M, ' made the 
trip fnnu Kaat K(»rtune Ht*otlaml to Haielhnrat ¥ leld, 

I I , In 10H liourH aiul 12 mImitcM. 

The Jt wan built at the Itoyal Aintbip Worka, 
(''iirdington, Bedford England It la to be piloted to 
thL United HtatcR under the gnldaiict* of Commander 
U U Maxfleld, USN, with a cret% of 90 men and 12 
omcera of the I s N 

The glgantli dirigible which Unde Ham purcbaied 
from England U an huge that If It were placed lu 
Timee Hciuare, New \ork CU>, there would only be 
etuiugb apace left to nnlk around the enumioiiif median 
leal blnl The CupUol Uulldliig at WaiOiliigton, 1> O . 
Ih only 25 feet longer tlian the **/iR 2/* while It the 
iliip could Im BtWMd on end beidde the Waahlngton 
MoBtUDCOti litT tall would tower IW) feet above that 
memorial akyecraiier The top of the Wool worth 
Building In New "Vork City la only 92 feet higher than 
the |ieiik iwliif whlih the almhlp could reach In tlib* 
poaitlon 

The motive power of the mammoth aerial tiler rem 
Hilda of Hlx anO-borMCiioww (Huulieam Coaaack) moton 
located In alx |Kincr ewra. Hhc eairlea 10,4UI> gallcma 
of gaaollne, which given her a cniWng radius »f 0000 
mUes at full iqieod or abont 9000 mile« at cmlshit 
aiieed The proiiellera on two of the power cam are 
imolpped wUb revemlng gear, which enables the ship 
to check her speed at will or even to fly asteru 'fhe 
dirigible la controlled from a siwclal control ear sit- 
uated forwnnl, whUh bt irfmllar to the bridge of n 
ship Mt [K*rmltN the commander to ban 
die this nlndilp ixiirtly as does the cai»- 
ulu of a sea gidiig vesml A complete 
communication system c<nislstlng of tele- 
graphs, Klilp t<ki»lM«ies and voice tnl)es. 
expfKlItes the trausmliwlon of onlers All 
orders to the iwwer units sent out over 
the engine tidographs are repoapHl Iwck 
to the oontrfd ear bofon* being put into 
execution. The “Zn-2” 1* also (Miulpped 
with a radio m*t that has a sending radins 
of about IflUO mllea, and It Is also prorldfsl 
u Ith a wireless telephone and a radio dl 
rectum fludlng set 

The “ZU 2 Is about BOO.WO cubic feet 
larger tlian the huge Uerman Zepiwlin 
lv-71," which the Buna built to bomb 
\ew York City, and Which was surren- 
dered to tlreat Britain under the tenmr 
of the Peace Treaty The “ZR-2” was 
lUwlgnMl expressl> fbr naval purpoaea, 
and paramount Importance ha% been ac- 
corded those facilities which admit of the 
Httalnment of maximum attitude The 
cotiatrortion of thia ship marks a very 
deflnlto advance in atrahlp practice, as it 
Is the pioneer ship of purely new design OMOMdof 
and arrangement and not marely a copy 


jfS me go to preu. cable Jupatcha tell of 
the tragic leu of Jnth (he 

ntajonty of her Amencan crem Comment 
upon the JuoMter udl he founj in our edtiorml 
columm — The Eorroit 


of previous Oermaa abipa. In general principles, the 
hnll structure is ut standard type such as was used 
111 the Zepiiellii airships, Imt a very constderaMe saving 
of structural weight has Iwcn cITected by a targe num- 
ber of Improvements In detail It Is built of duraJunln, 
and consists of a number of longitudinal, lattice gir- 
ders connected transversely by other lattice girders 
which form a series of rings, the Icntgltudlnals and 
rings being braced by wires. This stmeture contains 
14 compartments In each of which Is a gas liag made of 
fabric and goldlieatera skin Goldbeaters skins arc 
obtaiiuMl from the outer «n crimes of the Intestines of 
a cuw Only one goldbeaters skin resnlts from earii 
cow that Is slaughtered and It would cunaumo all the 
cattle on several of our largest western ranches to 
proikle the «),09D skins necessary to line the hydrogen 
gas Imgs of the *ZR V 

If the outer cover of the “Zlt-2** were fq^nrad on the 
ground it would cover an area of more than 4 acres. 
If all the piano wire used In this Oollstb of airships 
were plaoMl end to end. It would reach over 0l> miles. 
This wire Is used as stays and braces, the structural 
strength of the ship lieing largely dependent on this 
rclaforcemeut There are also over 20 miles of dura- 
lumin channel sections used In making the girders In 
the hull of this novel air boat Inside the bottom of 
the airship and mnulng from end to end. Is a corridor 
containing the aluminttm petrol tanka, the fabric water 
ballast bags, accommodations for bomba for wartime 
UHCM, and the Bleeping and living quarters of the crew 
This keclway Is 8 feet wide and 7 feet high 2^ qnar-- 


?r£: 'V L 


tera are furnished with oomfortabto hwika, hSHchii^ 
chairs, tables and aeveral talking inacMnaa, Each 
power car la equipped with a special cocddpg arrattfl»' 
ment which admits of the cocpi^ithMia pteparathm of 
meals by the utilisation of the hot exhaust flames ftsoi 
the motor as aouresa of heat 
The largest airship bampir In the worM has bsee 
luillt at the Naval Air Sttathm, Lakehurst N 
where the “ZltS*' is to be bonMd and wbsrSk potm 
tlally, onr Navy Intends to construct the flnt rl^ 
airship in thla oountcy l%s inside, dear dlmeadomr 
of thlM mighty garage for alr-goIng craft ars, wtoth, 
208 feat, length. 80B feet, and belghtt iTS fart Tim 
buildtiig has the largest clear roof area ot any struc- 
ture ever built In this country, and to obtain this enor- 
mous roof anrfare, the orsnUl dlmenstou of the hangar 
are width, &50 toet, length, 948 tost, and height, 909 
feet The entire Capttid Bulldhig at WaShlngtm could 
be placed inside the hangar and even then thtuo would 
still be plenty of room. The Inside vittnnt of the 
structure la seven times larger than that of tbs Wool- 
wortb BuiUUng If the ham^ were flooded with water, 
two ttt onr largest bsttieships could ssil through it aids 
by sida 

The tmlidlng Is conatmetsd of three Mhgsd stsd 
arches ami towers, large, ■df-«tpportlng steal doors 
Imlog placed nt both enda. Each door to ITT fast hlgli, 
186 feet long and 77 feet deep and Is co mpo sed of two 
self-snpportlug leaves operated by ^ectrldty and rott- 
ing out on steel tracks set In concrete. The- steoA used 
In this mammoth budding weighs more than 8009 tons^ 
the cofTugated asbestos siding used would covmr 4^ 
acres and the steel sash more than 2 acres of grpmiA 
area Hallroad traeka and docking mlU extend the 
entire length of the hangar The buHdlag la squ lp psa 
with elevators, stairways, oOcea, shopi^ st ofero oms site 
a catoteria, all of wUrii are located outeids the slsan 
floor area^in the space available at tee foot of tee 
towers. The hangar cost approximately 98XlOOuOO(k A 
Urge power plant for furnishing eleotrlolty for opsnh* 
Ing the doors and lighting the hangar and other bulld- 
Ings and for furnishing steam tor hettlnf the hangar, 
has been built and eqnl|^. as watt ns 
1 arracks and mess halU for flOO men. A 
large hydrogen plnnt capable oe pr odsatog 
<19,000 cubic fhet of hydrogen daUy hsk 
been bnUt, as well ns a gas hohlsr of 
lAOfliOOO ouble fete eapsdty, A Inihs 
tending flaid of 1409 nerss lute bssn 
cleared end graded hHMnUt of ^ gato 
tending and handUng of tbs alrsl^ 

An InteMttng ftetuMorths^tfiatehfe 
tbs dodting rails which ]toa tem^ the 
hangar ntte cotsir m, dl s tan en ufteteo 
than tote b«rahd Mite and of the 
butldlni. laMtoct,tb4r steOMteuftswlto ^ 
psrtow EM tecough which llnw wmktog 
from ntopO^lniridtCNeQ^^ 

ssivutt.'r.Kfis 

fi.SL3«ss»ia-“L5:^taE 


thttatwlMrar « toy 1 itotwW. 
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Water Me of CMeaio’a wioc h ed eleratort ■Ww i ag the pneamatic coiiTeyor that la betef «ied In the 

oalTafe of u nUUDa buhete of grain 


Oditew fItaMto 
iSihto 

P mnjaxvmjt qN«ic- 
tag^ the glaM Jar and 
1h# tel oaa are the bock- 
atel* |o Ateeriea'e piOttgal- 
Itg is iiae oM o* iwncrtoiie 
iJcoHtete JM rot the 
woteo froH eomnerrial mn 
hertcg and home canning 
betel* 1* apptlUag— Che 4t$ 

0kfMl nfnae taking the 
fbna of triauiinga, akin and 
eeed. The otUiaatlutt of to- 
loato step exattelTelj to the 
quumactero of cataupa and 
aonpe mden oaeleaa the 
eeeda and akiiia naleaa tfaeqr 
am teeof or od aa cowmer- 
dal brprodocte 
The bnatnaaa of (oaTerttng 
towatoae Into taUe prodocta, 
aoek aa aoopa and cataopa 
ta one of BBagnltnde In the 
united Statea 11X1000 tooa 
of toeiteoaa being pnlpMl an 
itoallr in Indiana alone 
rtieee flgoraa -niirpaent ap- 
proxltaatet/ 1806 tone of 
df7 waateb or aceording to 
(iaaelftoathm« 024 tona of 
aaod and 788 tana of telna. 
nUa a t a ggar lng Quautltr of refuae natnrallr ellcltt the 
InoolrTi 'Why not mUage the dlaoanled material to 
naefnl porpooeaf 7 he chief remmm wh> tbla qneatton 
cannec be anawered in the affirmatiTe U that the *ol 
tuna of waale at anr partleular tomato-pnlping factorj 
haa not baea aofllclcnt to Jnatlfy rec o wry Then too, 
the aa t a hli ahfd Tulne of theao by p^odncta In tbla oonn- 
try la of loeent concern 

The tareatlgatloiui by the Bvrean of Plant Indnatry, 
0 8 Department of Agricnltare, aa to the cnrnaMacdal 
pomlblUtiaa ct canning honae naate hare llkewlae de- 
reloped a conntir theory for aaaembUng the material 
at a eantral eetabtlelimeat With atceaaible localltlea 
contrllmtiBg to the total tonnage at tbo central atatlon, 
nnder tbe dlacoMed plana, the quantity of arailabte 
refnat would make Ita fabrication poaaible Two eaacn 
tlal piMiicta---ttMnatiH^^ oil and meal— are profitably 
rocorered ftam tbe canning honae refuae The oil U 
\alnad aa an edible product aa woU aa for Ita drying 
pr oper tl ee In the manufacture of paluta end ramiahte. 
rbe neal» a reablue after the oil haa been eatracted, 
haa the peaalbllity of profitable utUlaatloa aa a eom- 
merdal ftack toed. 

Tbe magnitnde of tbe output of tomato refuae in the 
United fitatee ia auggeeted in a aurrey made by a rep- 
reaentattre of the Bureau of Plant Indnatry who per- 
aonally Inopected 21 of the principal tomabt-pnlping 
pUati^ and aupplemented hU oheerratioiia by com- 
Hpoodenoe with additional mterprlaee He eatiinatos 
that 278,000 bma of tomatoe* are pulped annually and 
when mipplemeoted by the taonege of cuUa he meae- 
orea the total anantlty of tomatoee tbua utlllnd In 
tome of iOOXXNl tom rbe rret waate from thi* tun 
naga will approximate lOOOO tone, which would yield 
8006 too* of dry waate 

Tomato cataop pulp paate puree and anup are the 


derlratirea of cmahed tomatoea when ground In m>* 
termed rvclone machtnea the latter machinery has 
been plctureequely described aa p<m<r appHcntloiia of 
tbe houaewitca colander By tbe comme^al process 
tbe red pulp and Juice are forced through perforuti ms 
In a screen while the skins, cores and seisl an dls 
carded aa useleaa Cydono waate is tbe fitting dt 
acriptiou axmlled to tbe outlawed material Ihe qual 
Ity of the tomato and tbe rclatiye eflicicne y of the pulp- 
ing plant are factors rMqxin<«lt»lo for a vorLatlcm In the 
ratio of refuae ranging from four to ten per cent bv 
Weight Tbe dry seed oonstitufe about one half per 
cent of tbe tomato 

Ojdone waste conalato of 80 per cent water A 
method has been deriaed and operated on a factory 
basis whereby the wet seed of tbo tc mate can be dl 
vorc*ed whoiesalo (commerciflily spiaklng) from tin re 
maindcr of the undrted material 8nch a system of 
aeed aeparatlon according to Dr J H Schraeder for 
meriy a aUentlst In the Bureau of 1 Innt lndu*ttr\ will 
enable the producer to aeparaU tbt setd frem other 
waste at each tomato-pulping statUm rontlnnous of 
operation, cheap and fool prm f are among the ylrtuea 
claimed for the new method The advantage s oh 
Yloaaly are to make the producer independent of tbe 
necessity of shipping his waste to a central plant when 
exoridtant freight ratca might dcprlye him of potential 
profits 

Tbe obsenratlona aa to tbe rctmery of tmnati refuse 
were gitlH rod by Doctor Bcfaraeder from wa^prwluc 
ing statloae In Ifaryland Delaware New Ji na y Now 
York, Ohio, Indiana and lUlnola tbe tounago of raw 
material handled Iqr these plants for the past five jeara 
Cydono waste from tomatois waa calculated to be fiye 
per cent To assemble 13,000 t( ns of tomato refuse at 
croafkitied cs peps 17 i) 


Stlvaginc Gnin hf 
SoetlM 

F OIIOWINO the dost «- 

pbmlun wbich wrecked 
a hitat LU\atur at Chltogo 
ca m the puthm of ouUag 
liu. H me 0000000 bushels 
of giiiiu within and around 
tbi u Hiked structure ibc 
Imudlliif. of tblh hinln by 
Mraiars p rtable i u\LjorH 
trmkh and mniiu il labor 
was a slow pr tiss and It 
won dtHidtfd to iiM the pnen 
math mitliiMl Iwo i(m\ec 
ora wii liiatsUtd <ne on 
thf rh r fr at f r dlschurg 
mg t > Hti amt rs and Un 
other at llu north side of 
the structure f r loadlnw 
the hratn Into cars 
The use of tht> pmumatii 
system In salraglng this 
hraln is rt Milting In a Mry 
mnrkiHl saying In cost <d 
liHudllni. 1 bo lal or In 
y Ued Is nduced tu a mim 
mum Whin a bln itmtalu 
Ing kiiNiO lashtlsof wheat, 
ats or c( rn Is to be emptied 
till SIM tl n iiosxle Is simply 
I tace I tin Icr the tiln and 
the goto ciHtlnf, km iked off Ihe grain Is all wed to 
flow until the bln is emptied Whire the grain and 
concrete are en mahse a ilexibb b ew is attached to tbi 
siiLtlon dud and thi method of o|ioration is qulti 
similar to tlic < rdliiary yacuum cleaner except of 
conrai on a much larger state To some extent the 
grain is cleaned and ctoled by the suctl m conrejor 
The heayv iicccs >f reinforcing stiel macblntry parla 
and c mt Htt will i t inter the diut and mlMiIhineoiis 
fragments which do pinui Into tbe line arc caoidit on 
a screen within the separator tank and ileaned out 
from time to time 

I his IS the gn atest grain salvaging problem on rec- 
ord Thi workh nse bins with fiw cxceptlims re- 
mained intact and these were readily emptied by an 
em« rui nev traik through the house and direct spouts to 
oars Some f urteen gnat storage bins on tbe south 
sidt were M »wn < pen and with but little power avails 
ble scrapers wagons trucks and portable (onveyors 
w<en put to w rk getting the e\pos^ grain lnt> cars 
placeil on an old constrnctum track The double row 
of bins of the river house were wore or b ss wrecked 
allowing the base ment of this section 1 1 fill with grain 
Ihe two hundred an t twenty standing tins of tbe main 
plant each with a oapadt) cf TOUOO Imsbels were 
lifted a^ a unit ly the f< roe of the explosion and 
dr p|H d la k cm Chi Ir foundations At the same tim* 
the blast toward the sides wnmbed tbe I in spouts and 
many gates Ur so as though b 3 the hani of a giant 
Any attempt along the u^uol lines of salvaging here 
wciild hnye biiii extr mil) c stlv as well as hasord 
ous ibc pneumatic mcihsl solved this problem ono 
or tw i men dc luk the werk of the large tang tbst 
would ha\e been leciulred t<» pursue au} oidlnary plan 
of attack to Its dcultful aud iierhaps ivon dnoMroos 
outi mi 
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SnHKRcd down for heavy weatiwr At the dock; oporo of lower oailo wed u cnnco boomi 


The Motor Clipper 

A Motor Sailing Ship That Can Compete with the Ooean<Going Tramp Steamer 

By C. O. Liljegren 


I \ StiKNTirii AMf^irAN for April 28, Mr Ilowland 
plcturofl uiul tlmrlbed a now auxiliary Mallinff 
the *3Ii»tor Clipper/' ilev<*lf^)ed hy Uio preitont 
writer durlna a lifetime of InceiMant atudy of thi* Rail 
Inn Mhip probleui lu make Kun* that thi veHaol wan cor- 
rectly iiiotuml the hklitor haa kliitlly aHked tne to 
supply mlMiliia detiilla In lH*r conetnutlnn and flttinKO. 

Frankly Btatofl the '*Motor CllptH^r* Is a develop- 
mt'iit of and H croRH lietwetii the Amerlrau Hcbooner and 
the ratloK yacht llie sthoonent when first seen by 
the writer In I BOR, made an Indelible Impresahin becanse 
of their aliniMe rlR, yreut carriliifctwiratlty, ami general 
haudlnesM in eomiwrlson with the thim t'ommon isiUHre 
rijQKer At that time the tlrKt four mnsted sc*fa<M»u 
ora, called *1111/’ were ImUt and wen* conaideied to 
be wonderful, but there soon foilowetl the Ave-masted 
schooner, to say nothinic of the six and seven masted 
schooner, inch as the **Wm L IkniKlas and ’‘Ihonias 
l4iwaon,^ built at the Fore Klver sblpyant almut 19(1(1 
Hut while watching these schcMiuem aud comparing 
them with the yachts of the period, the writer soon 
fontid nut that they were badly lacking in one essential 
iwlnt they could not beat to wlndwanl CoDseiinenLly 
their voyages were badly delayed by headwinds, and 
heavy gales drove many of them on shore. In fai*t. 
Juat like a square-rigged sliip, nil schooners were in 
mortal danger every time a gale of wind drove them 
near a lee ahore Clearly this must be changed If the 
schooner Is to come Into her own 
Now, In order to beat to windward like a yacht, 
three things are necessary an easy form of hull with 
small windage/' great stnhUlty, and leeway stoppers. 
The United States had highly developed the cenler- 
hoord Why not use these on larg«) schooners? Of 
course the writer knew that centerboards liad bora 
used on small schooners, bnt with only uedkKre re- 
sults, this because they were simply copied from the 
small sailing craft without dne attention being given 
to the great friction tu a Mg centerlwanl, and Co the 
weakening influence of tutting a big hole In the middle 
of the vessel, wbero the strain la heaviest 
On the other hand, sideboards or «ioord« have been 
used on I Hitch merchant craft for many 


tiu nmnll sailing canoes fn>m IBTR to this very day with 
the \ery best results, althtnigh now the after Itoard is 
Ineorpfirsted with the rudder and thns la movable both 
up and down as well as sideways. Naturally a drop 
rudder cannot be need on a fiOOO-tem merchant ship, but 
the principle is the same whether applied to a canoe or 
a ahip Anti a single big centerisuird will nut only be 
heavy and unwieldy, but will make a big vessel so 
dlfllcult to steer that It Is ^nlte out of question 
Heuce the * Motor Ollpper” was given two centerboards 
whU*fa are useful In many ways In addition to stopping 
leeway Hy their use any ^esw*l can be kept on a 



itteel centerboard with antl-frlctloB rollar 


straight conme with vary little rudder work, timply hy 
regulating their deptli below the keel In tacking, the 
hoards are raised and lowered alternately, so that miss- 
ing stays Is never to be feared Of ooorae some "ex- 
perts," as usual, will say “It can't be done" , but thsy 
are always Interrupted by someone who comes along 
and does It The two eenterboanls have not yet been 
tried on a big ship, but they work to perfection In the 
big model of the “Motor OUpper*' herewith tlluatrated, 
keeping It on a straight courao Wfaoaver aaUed a 
model tthlp will understand the dlfflcnlty , the pho- 
tograph of this model with all sails ami going at 
a good speed. It Is now a well known fact that modela 


make possible an estllnafe of the behavior of a fuU- 
stxo ship the same proportions aud form 
In a big ship the dil^ dlfHctilty would lit In the 
raising and lowering of the centerboard! on account 
of the heavy pressures and resulting friction. To over- 
come friction, ndlers are necessary, or some kind of 
ball bearings. Oiiv Illustration shows the conical, seilf- 
adjustlng roller introduced by the writer, applted at 
the point of maximum effsot. The Mg end bMring Is 
slightly tapered and allows the ridler to revolve evenly 
and in full cmitact with the centerboard case The 
roller almost flUa the case sideways, In order to reduce 
the unpleaMUit *^dapplng“ of the board In a seaway 
In light alni» The actual raising and lowering is dona 
from the bridge of the vessel, through a small motor 
(electric), windiea, and strong Iron chains, with the 
cargo winches as a reserve in case of need. The chain 
needs to be very strong, but in case of a break the 
iHiard la made to drop out automatically so aa to not 
endanger tba tightness of its case, or It can be caught 
by a wire rofte umlcr the keel 
In a wooden vessel It was almost Impomdble to make 
the case watertight, bnt this la comparatively Mmple 
In a stael '■hip, and need not cause any anxiety except 
In grounding On the other hand the forward oenter- 
board will give warning of shoal water, poaslUy In 
time to save the ahip. And if the board be bent, it 
can be dropped at wtU fluefa things count as dangers 
of the aea against which no vessel can be made proof 
Wind power as compared with steam power ecists 
nothing beyond tho relatively small outlay for a 
■hip's sails, masts snd rigging, snd subsequent repslrs. 
It Is largely a question of spplying wind power sdeii- 
tlflcslly Unlike every other source of power, it esn 
sctuslly woyk against itself, and force a ship to wind- 
ward sgainst the very wind that drives it forward 
The machlad-driven veasers main advantage lies In 
being to a certain degree independent of wind and 
weather If the same independence can be eecured in 
a vailing veosel, even granted a decrease in speed, the 
sailing ship must ultimately prove a saHooa oonpet- 
Itor of the OMCbanlcal ship for certain dassM freight 
and servlca. 


centurtes with splendid rmults. In fact, 
whoever like the writer has seen thn 
clumsy dutch "Koffs" aud “TjnlkH” b<*at 
to windward aa fast as many a yacht in 
a strong wind, must get a profound re- 
spect for such a corobinatlun (»f oarrylug 
capacity and wcMthcrllucss. This proves 
conclusively the worth of leewav stoppers 
on menhant shiiw, for these “knirs," al 
though almost square in their ends, and 
loaded to the deck line, atUl can make 
fast trips 

These swords are simply strong wooden 
hoanls attached «tu the outside of the 
vessel, snd pulled out of the water when 
not in use. Clearly there must be a limit 
In the stse of the vessel where such aim 
pie contrivsneeH can be umNl, Just as with 
the centerbnaril Hoth can he used only on 
vessels under AOO tons' register Imt what 
shunt dupltcatlng the leeway stopper? In 
fact, twin and even triple swords bad 
been usctl In Holland about the year 1900^ 
and double centerboards have been used 



ft»mtglmti g H i g>gf a»cig fcMm CmeMgftta»g|gr clf gt r 

Mfeggoibway 


Practical sailing men, that haye seen 
hundreds of sailing ship logs, agree iman 
imonaly that imly calms and head winds 
have prevented sailing ihlpg from mak- 
ing Just as smart passages as any tramp 
steamer For taUng a ship throogh calms 
some kind of machinmy Is deariy poeas 
sary. hut It must be cheah aasUy tpi^M* 
and lOu tba “maid of an woHb** bt pot 
to many noaa on board ; prapulahtt» heist- 
tag cargos Cpll hqn rtHng , Ughtlng, pomp- 
log; et& And above al), the maddaenr 
tkpi apoU I ha sgOfag gnaUMae o/ tba 
sgfp; it must N atricUy aaxjUlary This 
condItloD rules out all twin savewu ba* 
cause of tha extra cast oi dqpItaatfhP ^ 
nunjUneryk In PeoeoM, IPld, tim writer 
wsnmd steongiy Ihl. the 
jegpims god ojfeer ihlppUig jegi^ 
agk ^u at twin As wanSup; ?ras 

^ vtte MfMl to tot 

touv wioto to>to tob Mb MNtoBMv 
•niMitoiBgtt. StotottoMtoMto 
(OtoMmto Ml* JM) 
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i>/tf The muMnc with which tb« upeimtor takcc dowa th« note* on « Bmino upc the nuUai faeliiK Kner^mnU nnri from Uw 
tept hr tb« Hiwc at touch and then tnmiierlbcfL Rigktt A miniature typewriter uf more oonvcntloTinl dMign for the eight 

liM opetmtor 


Ijrpewrllm for Um 
BU nd 

ACtnooaa it bu beea 

d«DonMnit«d that the 
bUnd awn can laara to op- 
orate the ordlaanr tTP^ 
writer with a fair degree of 
aoe cew, this machine is 
after sU not suited to the 
slthtless operator Qerman 
Inveatlta Ingeotiltr for some 
rtason has paid more atten 
tloB to tUs matttf than we 
hdte on this side of the 
water, with ttm result that 
at least two Terr seoeptable 
machlnas hafo been put out. 
eo deeUmd that the handi- 
cap of the man who cannot 
see Is reduced to Its lowest terms. The one Is merelr 
a mbstitate for the usual trpewriter, and compares 
rather pooclr with It in q;»eed. The other U some- 
thing n^Nre than this, tMdng dedgned for letters of 
whl^ namerouB cc^ies are wanted The letter la 
taken from oral dictation In tba first instance, and 
trped. In Braille charactera, on the tape Then this 
tape la ran through the Inatniment under the blind 
operatw*a fingera, and he tarpea off, in the 
ordinary alphabet, as many ooplea as are 
desired Both macblnM are dlsttn- 
gutahed by baring the keys marked in 
Braille characters, so that tba typist can 
the better detect an erroiL 

A Uf>tM7 Pfetur* and Its 
Exptaostloii 

T HE) reader might be allowed a gener- 
ous nnmber of guesses as to the sub- 
ject of the curious pictare presented here- 
with, with considerable confidence that he 
would not hit it right These mysterious 
bows do not represent cbsir-ba<te. nor yet 
scrapped submarines they are merely 
some 2000 motor trucks that wore sub- 
merged to the point shown by the flooding 
of tlie Rhine bothan lands where they 
shNsi They are the property of the 
American Army of Occupation, and were 
waiting for aomebody to onme along and 
flntl a nae for them when the flood over 
took them It will be seen that the ta^ 
imulln bows and, In some cases, the to|)s 
of the caba, are all that Is risible But 
the trades stood up so well under their prolonged 
wetting that they wore snccoMsfully MUraged. ami it 
Is oren said that thny are being sold now In tho United 
autea. 

<Nl for OreonhooM PmI 

C OAL la the common fual uaed In beating groan- 
booses In the United States the Industry «i- 


Genaan typewriters ler bllad workciw 

ures bearing on the deslrublUty of the non fuel 
From the atandpoftit of the reteran greenliiMiHc 
man there is a bigger side to the change from coal to 
oil than recent coal strike experlrtices suggest He Is 
intensely Interested In oil bccauae of what help It may 
contribute to a solution of acute laU)r preblems. With 
oil It Is not necessary to sborel coal or take out ashes 
Oil, it Is declared, maintains a remarkably even boat. 


with a minimum amount of utleiitloii kwplng the gret'u 
houae temi»crHtnre exactly ns 

If early results are ctiufinueil, there Is sure to lie a 
rapid drift ltitt» use of oil Instead of cool We may yet 
SCO the day when the greeubouse which Is a coal user 
will lie regarded as a cDiioslt> Market garrieuors and 
florlstM are typically enterprising men and In a sltua 
tion of this sort will let no grass grow under their feet 


Tcanmlttliv Photo- 
grai^ and DniwIiigB 
by Radio 

F or some time an Inter- 
esting series of experi- 
ments has been under way 
at the large radio statioa at 
Annapolis, Md , having as 
the object tbe transmitting 
of photographs and draw- 
ings by radio to a receiving 
station at Malmalsaou, near 
rarls, France This series 
marks but another step in 
the development of tbe Belln 
system of photographic 
trausmtssion which was 
described In our columns 
litHt No\ ember wbeii M 
Kdouard Belln miceeeded In 
traiisinlttliig iihntogrnphs Uawcen 8t liOUls and New 
\ork Ciiy <oer tbe nsiinl blegrapb Hues This time, 
Inmexer the tninsuilHslnn Im by high power radio which 
obviously lutnNluees a numls^r of complications 
The LUHIn prim iple Is tpiUe simple and ingenious. 
The photograph to be transmitted Is transferred on to 
a brass (3 Uniter and m> tnuivd that lu hnage Is 
repriHliiiHHl in high relief The cylinder Is then placed 
lu the transmitting unit, where its irreg- 
iiliir Nurfure pressPH ukhIuhI the stylus of 
a m nsltive lulerupbone The irregular 
Hiirfuco varies the pressure on the micro- 
phone and hence Us tltHdrleal resistance 
and In that mnnnnr luiHliilnUs an dec- 
trie circuit In direct proportion to tba 
phologruphh \nlut^ A m|hh ial sjmbro- 
nlslng device sends out a synchronising 
Mignul at r«*gulur iutorvnls. 

1 he rtM.elvliig side consists of a highly 
RtmsiUve lUouilel owdllograph which car- 
ries H tln> mirror on Its HtriugH. The 
srring<< an pliu^Hl tn oil so as to make 
them itcMniheat vvhile the mirror swings 
nlKuiC *m Its \ertlnil axis.. A sonree of 
light ciiHtM its nijK on tho mirror, which 
lu turn reflet ts tbim on to a screen uf 
graduated truaKtairHiu.> liehlml which Is 
a drum cocireil with a plcoa of sonsltlced 
liapcT IhlK drum turns In pi*rfect s>n 
throiiism with the transmitting drum 
through the miauH of tho sj ucbronlxlDg 
Higiial and hijccInI methaulsm which our 
a\ allabU sfauv diN^s not permit o* to 
dewrllio hcre^ As the mislnlateil current 
or Hlgiiftl strengih nnihes tla* nwlvliig end, tho tiny 
mirror Is dt A im. f i'll mori or so that its beam fails 
on an\ part of thi grndniiriHl Kcn*cii tluit lorresponds 
wltli tho image at tho transmitting end In this man 
nor more or loss light falls on thi wnsltlwsl paiwr 
of fho ryllmler which la then developed in the usual 
manner 

A simpler transinlltor and receive r arrangement oalla 
f<»r a plain muke-aiid break 
device at the* transmitting 
end o[>oratod I13 the aurfacc 
Irregnlarltlos, and no grad- 
uated screen at the receiving 
end This arrangement Is 
for tho truQsmlrislun of 
drawings cartcMMis fac- 
simile ryt>e niiuter or hand 
writing, maps, mid all other 
matter In plain black and 
w lilto without the half tone 
gradatlous of the usual pho- 
tograph 

In the preaout experl- 
menU. which are being con 
durto<l liy Mi*«srs Marcel 
TiaiO and (tsston Johan 
ncan of &f Belln s staff, only 
plain black andr-wblte trans- 
mlMlon has been undertaken 
thus fa r The dlfflcnltlcs 
encountered bare been 

mostly lu the way of getting 
tbe Belln apparatus to mod- 
ulate tbe powerful output 
c urreot of the big arc groer- 
ator at Annapolis Over 

sixty relays have to be act- 
uated in order to handle tbe 
traBsmlttlng coiTent and It 
stands to reason that io tbia 
large Dumber of relays some 
(Uoariaacd on pepe nS) 


gaged In producing flowers 
and Tagetablea under glass 
Is extensive, and for roa 
sons which can readily be 
appredatad, the coal strike 
broQiAt Its worries to the 
men with large Investments 
In greenhoasei An Inter- 
esting new d«v«d<umient In 
this Industry, partly trace- 
able to tbe dlfllcultles of 
coal shortage. U the adop- 
tlua of oU f or fnri 
New Bh^and ctalme to 
have the ptoneers In ibis 
new uae of oil for fnri. Two 
florists near Prevldcnoe 
have eoalpped their bouses 
wtih oU-lmnitng apparaios, 
the InetaQatiftt bci^ sufll- 
deiit to heat their whole 
raagesL Hose recently, in 
the gveht ArUngton market 
gilrileia dtetrict near Boston, 
e leidfag suirket gardener 
hat a dirtad oB fuel mter- 
eet to OMda mottk 


of hoflltBtMrid iflflaidrlM Is 

amaWs ^i)lK|HlBlg C$U 

iMd^ 



UwiwItttMi iipifMM iwgiyM q tnu—Hitot ficalaila ■mmim •bI dnwten b,t« 
4>iMniWi. SKl^ MilMitwin, miw». Nalt Um Us gtMnttt !■ taAtnmd 



Two thousand American motor trucks, Intended for the Army of Ocenpation. 
submerged In the waters of s Rhine flood 
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Industrial Alcohol 

Where It Is to Como Froim and Some of the Thinp We Ate to Do Widi It 


By Uidn^ A Mount 


ATTRNTION has already been called. In arttclea 
wblcli taafi prevluualy nppoareil In the 8< iek 
T1VI4. Amkokan, to the ki^wIiik impurtamv of alcubol 
AH a fuel The proepoct 1 h, Indeed tlint within the 
span of a ver> ycurn, alcohol or fuelB vilth an Hi 
cohbl boHo will laratiy or ontlrti> nilintv gaiioliiie an 
a fuel for motor curs Hut uh ln)|K>rfniit bh thU proa 
pect Id, it can hardi) orershatlou tlm aciicrel ImluH 
trial uaefulncsa <if alcohol ckihm tally lu the chemical 
IndiiNtrleN, which arc JuAt coialnR to the fore In 
America 

Ttic uiaklnfT of ah^dad hna lNA>n an ai^^ompltHhatcnt of 
nearly evtr} race for Nomi ddiNl >carN Imt the ]>r<Ml 
Oct waa uaed lnrK(i> for Iwveraiie pun>ooeN It U only 
within nmi|wratl\ol) rtN'ent >enrH that alcohol liaa 
come to IfC of crtmmerclal lm|Kirtance ami the hlotory 
of commert lal al<*ubul U e\eii more re<*eut In thU 
country The luduatry In nearly all couiitrh** haa on 
far lalHiretl under two mgvi w hunillcafm. Alcoholic 
drinkK have lM*ea a farorlte miurce of gvivermiiental 
reyeniie and It ban taken Q long time to couTlm*e tax 
luff affendcH that they ouffht to differentiate liotween 
alcohol for beyernffe purpoaea and that uanI in In 
duotry 

lleiore the war very little ludnMtrlol nU*ohol waa 
twed lu this country 1 he ftrat lursc planta fumlahed 
the alcohol with which we made muuitloiia for the a1 
Ilea before the United Htatee cuteml the war filter 
Inrffc amounts w«re uwnI to mipply our own armlca. 
It has been stated that appraximaUly 52347,117 pr(M>f 
ItallonH of denutimHl ah'<duil wer4* uaetl In snpplylnic 
our armlea with expl<mlv(»ii tMdsou khs, etc It is 
apparent that In time of war a well deyehtped ak‘<diol 
Industry In ewNmllnl It Is umbiiibtiHlly true that one 
of the contrllmtliiff reasons for Germany a 
atreiiffth was ht r larffe nh'ohol plnntH, 
which In 1912 were producliiff over 41, 

000300 United Htatos icullnns annnally 
for commercial puriKMKCH 

Beglimiuff with a priNlmllon of 5.(l84« 

990 ffallous in 1007 the a]»»hol production 
in this country Knw Kruduall> until In 
1014 the prodoctloii was over 17,000000 
KallouN lu 1016 the production had 
Jumped to 84,000,000 ffalhws and In 1918 
over 00,000000 gallons of denoturod aU* 0 ’ 
hoi fur industrial use was pnsluccd 
Fractically all <»f thta alcohol wan useil 
In the country and the large Increase can 
be acconnb'd for by the eximnslon of the 
dye and other chemical Industries 

It would lip almost tmiMMurihte to enu- 
merate all of the InduKtiial uses for alco* 
bol Hut even a brief survey of the Held canmK fall 
to bo tmpreaalye 

The most Imiiortant use for Indiistrlul alndiol is 
that of a sotrent Indeed chemiata say that the only 
M>lTont of eiiunl ImiHirtancr Is water Alcohol as a 
Holveiit for dyes and confectlouerM* I'olurs la of gmit 
Importanet In the dcrelopment of gelnllne food prod 
uctN cttnslderable alcohol has liecu used as a aotvent 
for the coloring matter If It were not for the solvent 
properties of alcohol we would not have such commodi- 
ties as llqnld aoaps, tolUt waters liniments, 

flavoring extracts, etc I^rge uiiautitles are used In 
this country In the making of * Hulldllled alcohol" as a 
fuel nuder chnflng dlKhes and small portable stoves. 

Alcobfd 1 h used as n raw material lu the making of 
ether, mercury fulminate, chloroform certain toxic 
gases such ns mustard gas, nnd In many other drugs 
and chemicals. Alnihol lli^tens the housewife a hur 
den in many well knimm ways. Its medicinal value Is 
also welt knowu and large quantities are used lu 
boopltalH, 

Alcohol Is nlHo used In quantities as a dehydratlnic 
agent in Uio luanufaLturo of photographic flllhs and in 
the preimratlon itf photographk prints It Is tmed as 
a predpttatlng ngejit in a number of riienlrkl procesaes. 
It enters Into the manufacture of biks, celinlidd, 
■beUaca, dlolnfci tents, etching aolntlons, oolderiDg 
tluxea, etc 

After tfxbauativi tiwts of idrioos iuitl<free«« mlx- 
turea for auto radiators, the Hureau of tftendards has 
rtHNimmemM aleohol as iraKt harmful 

A British Oovenuneut report reveals Uw use of aloo- 
hni In Important qaantlties in the maklag Of auny 
other artidM, aa atoclrie lamp lllamenta, llnolMun feU, 
fireworks, matches, oteel pens, artificial rilk, mbbor. 


prluting, dyeing and dsHiilnc operations In liOfi- 
dries, etc 

Home Idea of the tremenduus tmportaiiae of (Ils in- 
dustry ran be gained when it Is realised that this Is 
only a partial list of the uses to which alcohol is put, 
anil that new ones arc being ixmstanUy added. 

One of the newest, for InNinuce, is its otiUsatiofi in 
the jNirllkAtion and oetsiratlon of gum turpentine 
Only a small i»ercentage of the resin produced iu>w Is 
marketable bemuse of bud color It haa been found 
tliat gum tnriMutIne In soluble in alcohol and foreign 
matter Nuch as twigs and Insetis can then be easily 
remo\04l IHMtlUatbHi sdairates the alcohol, whldi can 
lie utHMl again, from the tun>rntlne iiml realu, which 
are ilenr amt of the highest grade 

With nil tJiest UH(*a the fa<*torN of iirnduction and 
]»rlre are vital "\^hen will W4 have fheap fuel alciv 
bolT In a question rivaled In lm|M>rtnu(« imly by the 
other one ‘ W by Is alenbol ho high ^ The chemlat In 
NtNtH that the raw materials for tlm making of nlcobol 
are on every hand In llmitlexN and permaneut sa]i|)ly 
that till extraction of aUvihol In one 4tf the NlmplMt of 
all themliul proceKses, that akvihol fuel is more Natis- 
fact<*ry than preaejtUlay gasoltne lu a word, tliit alco- 
hol olferN a pennanent solutUm for the serloua fuel 
pniblem caused by a shortage of pi»trnleum 

Small omisolatlon this for the muUnrlMt who coutln 
ties te buy fuel for hta car that coats mors and amre 
and In <if constantly declining qiiaUty* The supiily of 
gasoHue already Is less than the demand ami the prom- 
ise for the immofUato future In less fnel ond UH>re 
miitor carM If alcohol can make gont] as a nKit<»r fuel 
iMi t thlN the time to do It? Wb> baHii t tlm chemist 
made giNNl ]i1n promise? 


r O (Ac aPerage ciUxen **akdbr* is ihot forbuUtn mfreJumi p/ 
cerlom bmrdgei vhicfi unporls Iherela (he $o<alhd At 

a mailer n/ fact, alcohol u no doubt (he nmt anportanl of all 
chemtcali useful m our mJusInsa Mdltom of gallom of il are used 
each year m (he firoduciton of an abnoU endleu lut of commadiUeM 
Some trafusbici depend upon alcohol for (heir Pery exutence, for there 
t9 no MubiMuUt for il m certain oPeraitom And both the production 
and uiefutneu of utdusinal alcohol are mcreaung m thu country at such 
a rapid rate (ha( i( u becoming a Perf large factor m our economic siiuo- 
hon This tt the $tory mhich Mr Mount hat for ui thu tpeek — The 
Editor. 


IbeNe are wnne of the thoughts of the average 
motorist who has fbUowed the fuel situation In n^cent 
months And to add to his confuston there have ap- 
peared Nitch statemeute as UitMe of a Tirooklyn Inveotor 
that he w as reaily to place «m the market a motor fuel 
to Nell ot five cents a gallcm the booe of whloh is 
nlfvtbol And then comes the following, credited to 
Henry Ford 

* I am now making the liest fuel my tracton can uoe 
out of straw I have an Im vhaustlble supply of fuel 
on my farm ami belicTo the day la coming when we will 
extract the alcohol out of fruit for fuel and use the 
rest for food I ain putting up a |85,00D plant now 
to mauufactnre alcohol from straw ahme inat to shew 
peoide that H can be done" 

The ‘Inventor" retorted to above la now iu Jail amt 
his flviMxmt fnel la hranded as a swindle A famous 
authority on Induatrtal alcohol says of Mr I'Vird'a well- 
IntentiiNned effort 

"I'blH proreos is atiU o| un eziieriinental uatura and 
has DO roiamefrlal algnlficaaee at prvnent,** 

As for the chemtot ha hoa done his w^ifc WsU and 
be is now aide to oteiyavt into atoobol a gnat Torietr 
of anhstanees, many of which are now wgato^ but tte 
haa run plnmp Into thu^hiws of ecootooleiravd -ao far 
hta iwoduct is net abto to txunpeto with gaiglliia In 
price 

It cau readily bp koon^ therefore, that the tinportaneg 
ot alcohol aa afi IwwiMfiato aartor tor tiro mutorigt 
ought not be f il l iiii dlii itgtotr But ott the othto hofiA^hg 
laporeance of thla ifttel d few yeara 
orerlookad. ItialjtoplnpwtoliMttfrotfUMWlirW* 
PmUmh O* tt te d«<*tgp|qt « 

M tiMl tod toM {wW Wtei Ht •boot mMw 6m. 
niM* an HNMl a a Ottia o( 4«Mvlac lu J mU ta l a^ 


eckbol The one tuwd now alttoat the 
otbera la the feeuentlng of a moah team eouto mtoHgl 
cDutaininf a large omooBt of oogu or ator^ aMm* 
tmiBff and refining the reottltont oloblioL 
'P^^yrovoee la very atoiple, akhougb ewto Of Jhie 
latMt apparatue for pending large qnantittog of. 
hot cuntlnuoflriy is rather oaatplfefited, The tofmeutp^ 
tion profvws baa been hi use tor aosne 8000 fpon and 
cbenlsts are ready to admit that there la amaH dtpaen 
of any large Improremetit There la a large vvnher 
of poeoibio raw materiala tor thla iffoceaa tfidWdtng 
imist of the grains, numy tnbera such aa potatokih tur- 
nips, mangolds, etc., nearly all fruRa, mtilatoaa^ and 
other materials 

lArge quantities of InduatHal alcuhol were made ht 
Germany before the war from a poteto grown aape#atiy 
for tbepnrpuee lu thla country much of the aUwlud U 
manufactured from ‘idaefc strap" molaasea, whUfii antU 
a few years ago was a waate product of the Ofobaa eane 
sugar industry The chief dUfictdty la that ati at (heat 
producto, which are available in atUfirtent qnantliy, ore 
also useful as food and their price doea not dape n d eat 
the alcohol they wlU 1^‘odace, but on their valee M 
foods, A uriter lu the HciKimnc AuctiaAii hoe re^ 
cently pointed out that If <ma<<tottrtb of our com crep 
of last year had heeu used to produce iadvflteUl aloo- 
hnl, there would have been an amount equal to oar 
gaanllite supply TItia la an interestiiig gpeeolfitioa* 
but eugiueers engaged In the aerlmis bUHineaa of pro- 
ducing alcolud pidnt out that If such u large port of 
our coni crop bad been dlverte«l to the maldhg of 
alcrdKtl Che prin of corn, and oonsequently the pHoe of 
alcohol, would bare soared to liaposslbltL bolghtA 
The> are agiwii that there Is lary little hope of choap 
alcohol so long as wq must depim for raw 
mntefial niton products which can alao be 
used as 

Tbere are however, mauy materials 
from which it la theoretically poosAbla to 
oittalu alcohol, which are ob^ ns in 
Inexhaustible quantities and which ore 
not used tor food Alcohol may bs bod 
from any material ctniUlnlng criluloae, 
Htu h as wood, grasses apd vegetation of afi 
kinds. As Mr Ford has shown. It la per- 
fectly possible to make alcohol from hay 
iHT straw, hut the difficulty la with the 
procewc It la first necessary to braah 
dmvn the oelluloae ou that aagar la ob- 
tained and this is fermented in the ntUqt 
way U reqnireo, however, a compttefited 
proceos and a tatgo amount of power to 
first obtain the sugar The procaea haa 
proved so expenatve that the akobol from tUa oonreo 
cannot compete In price with that mads from food 
prodneta. 'There is, of course, the Chance that some- 
one will find a way to do tola cheaply but the odda arrr 
agnlnat any sndi discovery beoauoe aoBSe expensa will 
always be necessary before the starting potat of the 
fermentotion procees is reached. 

la them then, no diance that we shall have chMp 
olcobot? Thera are at least two raoept devriofmmnta 
which bold very great piomtoe, althongh neither of 
them Is as yet tommsretany practicable 
In one of tiieea the bacterlologtet haa eons to the 
rawoe with the proaodoe that hr wIU aoCn dldeofrcr a 
«lnig** or bneterinra which wlU have the poW«r to con- 
vert cellulose materials directly |ato alcohdl. Th» 
promiae is a planolbls one for the reason that tola 
very thing haa been done mi an almost InfiaUfitfmaUr 
Htaatl scale. It Is admlttod that a new bseteristm mna 
he found to accampUrii the vrnlt on a omameiotal ieape. 
An Intetndre eearUh for this "tmg" la befog made by 
omgpetmit sefamtiMs nnd there Is very good 
to for foccean, ^ U thfo flhMvh suds favorably- 
effbet vtn lifi fevo^vtioMry. 

The ssoQUt fourts fta thS foipb that cheap nmhol i| 
net for off is In egeeriOMUto bring oondiMt*il 
fo toraMrt aiophri Ij^ A 

frigid idkoPmim tomm 
foo^tton of aottHilea mefto .tfiat veiy ^ 
lOra to hri^ ipuids offll ^hat fiforfil^ ~ ^ 
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From Swords to Plowshares 


of tho Potl«War Activities of the Huge Kiupp Works 


09irv6y 

ITMivUft Kmpp OotfKifittoa wprim tba 

c«*^iMmui»4iel!bdJWia^ 

hi MavMni^ Bvobwif the Qemiiiiia jhinriud 
Ih XM( the Fr«4«rldi-Alfxed Mhio in Khelnhaimn on 
thlt Wvw VtabHK th« Annen Steel WorU to Annen. 
WMpbeUm M well M the indepeadent Kiddle Bhine 
the trcm nd coal aliMe, the letid that wae 
the vrorlad gvoande at Emm, Neiipeti and 
Thd hi rlihH t, mrt naar other nnita 
Ohr/tiyr an the above pUnta and mlnaa em- 

pld^M iMM worlEara^ oC which nunblMr 4i«TM worked 
ha tie IhMit Plaai it waa generallr betiered tbe 
Mlthl over, baiere the War that tbe Krapp Worfca ataa- 
nfhethred war aiateHal only Bat few people know 
thaf War material actaallr formed bat a very moall 
pakeputafa of the total ootpat of tbeaa worka. The 
fti f ort a we t of ttM company aa regarda piodnctloa of 
panof jarodnota. can baat be Judged by tiie fact that it 
andM }Ak 1/8 of an Ofmaay'a railway matariaia, 
ioci jaa ftU% taWk wbeela, axlaa, framea for looumo- 
ttveak Mtara. htabosea and forged ptecea. There are, 
Ikanifora, very few tralna in Germany that are not 
fabcteated oat of Kmpp ateei, 

Urn pfittdpal artlclea Mnnfactarod in the Krupp 
Powndry -before the war were Steel plecea of all qoali- 
tlea (eepedally high grade oteel) apeciai aatonoblla 
and toot parti, railway and ablpbailding material 
dmnay the Ihiiabed prodocia war material waa drat. 
watSi aa caanott vrltb foU eQolpQMnt, anmianltkm. rllle 
barrala. armor and boge armor platea. At tbe Omaon 
Worka atamplnga and forglBga for mining and oementp 
making maddnery were mannfoctored 
Tba Qeimania abh^yarda at Kiel ballt bnttleOhlpa. 
fast pataangwr and fraigbt ateamara. floating dry docka, 
tnrUnea, oU engineer boilme, etc 
The Prederlcfa-Alfied Mine nipplied icmi ore aud tlm 
bar aa well aa moat everything made from tbeee ma 
teriala, aoch aa bridgea, boUdlnga, eU 
ne dedaratloci of war <m Augoat 2. 10H neceed 
tated a radical change in tbe IntPimt of National de- 
feaaeb Plana for increaidng the output of the organl 


aadon were Immadiatt^ eflected. the planta oi>eratlng 
on a paaee baata beMig tar from adequate to meet the 
aithailoa Tba Qoaatii^ Plant in Baaen alone wrh en- 
larged from 241J2 to SQ5 ncrea. Tbe numlier of em 
ployeea In tbe Baaen Plant Increaaed from 41.700 to 
114.01X1 Himllar Increaaae were effected in all the 
other planta bringing tha total amployed in 1918 to 
more than 1T2.000 

The armlRtlce coBdtthma and the Peace Treaty of 
Veraalllea made it neeeaaary for the organliatlon tu 
revolationlae Ita gnn and ammnnltton worka. On the 
other hand the open hearth famacea and wood work 
Ing planta continned operatiott aa uaual aa long aa the 
coal aupply Uated It waa more dlfflcnlt to find work 
fl»r the men who had made war materiaU only in 
the ateel worfca at Kaaen, after the armlatlce, the flrat 
work done waa the repairing of locomotivea and cars, 
which waa a neceaalty on account of the heav> ^tnir 
and tear on roiling atock during the war At the aume 
time the manufacture of Inoomotivea and can waa lie- 
gun. The conatnictlon of this railway equipment waa 
accnmpllabed in parallel buildinga mmpoacd of 10 ahops 
having a floor apace of 74.000 aquare metero (TOfljOOO 
aqnare feet) in which today flOiX) men are employed 
giving an annual outpot of HOO heavy Incomotlvce and 
tendera and 2000 15*toB nrs I'lie manufacture of 
commercial automolillea, truefca for apedal purpoeea, 
agricultural machinery and machinery for the textiie 
and iiaper Indnatriee U carried (in, na well aa that of in- 
ternal enmhuatlou euglnea, tiirlilnca nml niaiblnea for 
making oflloe furniture, counting aud adding marblnca 

Dy taking up all tbeee iiuluatrlnl hranihea it waa 
puasIMe in a fow weeka to reeuine working witli the 
force which the armlatlce ent In half There waa a 
gradtmi iin reiiae until on July 1. 1021 more men wore 
employed than before the war The working day wan 
reduc^ from 10 to 8 hourm ao that a greater fom^ 
wan rwiuinHj to produce the mauj llnoa 

The program of the Brntu Worfca, Including the pro- 
duction of the raw materlula which wore made tiefore 
tho war, inrliideii the foUfiwlng 


Special steel, rolled, forged and In condition for 
further proccaaea. Caatlug Hteel, f(»rglng atcel. cast 
Iron, sillcu iron for casting, ateel roUa, atcel plates for 
ufea, tool atcel, preaaod atcel, tin anil tin artlclca. 
spiral leaf and other springs, gCHrs. bolts and nuts, 
drilla, metal packing, romiiresscd air tools, pumps and 
hydraulic machinery gear boxes for au«m, water and 
clM tiiiHlrive machinery, starting motors, roller bear- 
ings, mine cars and counting iiNVdianlHm.^ 

OsHt Mt(H>l sbaties (atruciural stetl) for shipbuilding 
and forgings, crude oil motors marine oil engines, ma 
rlne gear Inixch, steam lioilora and Diesel engines elec- 
tric (cMils and lifting magnets I^rerlslon tools and 
Instruments, cash rcglatera, motion picture projcctora, 
IcMks, keys, surgical Instruments of all non mating 
steel 

Milk MiMirators. potato-dlggcra, reapers and bind 
c*rM, mc»wiug mai.hJnos and trnrtors for all the alHive 
splmiiug machines and imrts and machines for iwtier 
making and textile Industry l>H‘nmotlvca, freight cars, 
Inciudlng automatic dumping cwrs and t'oiuplcte rail 
road signal nmcUsHl and o\crhead eciulpment 8teel 
and sttHl pnsluetM for niit<mioldlf and car construction, 
motcr trucks, street swociars, sprinklers aud wariiena 
mill refuse wagons with tractor motor nrad rolleri, 
Industrial cars locomoil\cs and cable R>Kteni, stc^el and 
steel prcslucta for alrrraft ludnstr) 

Uesidc'H all the dlHUultltH whhh the change brought 
about tike conM>ratlon naturally lius to suffer from the 
economic strcMis of (lermnu) The c«»al shortage which 
was aggnivatAMl by the conference at Mpa, Is felt In all 
the works, estsflnllv where raw prcslucts are pro 
dncoHl Most of these bitter works had to close down. 
The rcduccNl output of such pHsliu^ts of raw material 
diffliiilNbes f1ic» qnautitj of flnisliecl iimdncts It Is true 
that the liurcnscHl of ‘ wood coal (bnmn In color) 
In place of niithriultc or In cMimbinatlon therewith, 
heliM out to II certain extemt 

I*rom this gtiicrn! cnuiI shortage in (icriuany, tbe 
Krupp Works suffer the must, but they naturally can- 
not change the situation 


Correspondence 

Thaadiion am not rmponibls for a tstsmsnti mack 
ka dfo oomapoodoooo *^ * *i«— AnonymcMii ocn&idu* 

mppMmm wS b, wIiMmIiI whM w dwmL 


Hm aad VSodty «f Fligkt of 

Mifintiiif Birdi 

To tho nutor of tho Bcmmnr Amwcan 
O o rwfllng you note la tbo hcnimni Akoican of 
Wr oone^ag ncent meamonent, of tti« Tdodtjr 
of tiM% It oeeamd to bm that two imtaaeoa of 
trinMoaiotrleal nooniroaMata of tho hol^ bimI toIoo- 
Hg of aUgrattair doeka aad geew, auy bo ot latonot 
Wnm Metmee, Jaaauy 1, UB7, 1 quota 
-MaaMNBoato of tho bolthU and Totoettioo of clooda 
an BOW Mag audo at tho Blao Hm lletaoMlogloal 
OhaervhtsfT It Mr Botdi u part of aa latamatlaiial 
oehorto tor rndt work. Tho mo aiar oaoBti an aado 
tpoetally wMOtruct od thoodoUtaa fa which a largo 
aoateS tnbo with OMoaod wirta at one oad aad aa 
i»ipt*i!» at tho oOor rtplacM tho ordiaarr tri w oopA 
-Oh tha aMTBlBg of Deeembcr 8) whflo Mr B. T 
rart|knag> aad I w«« oagagod la noaaarlag doadi, a 

sf dacha piMd acvoia our ba ao ti a A which is 

a rthSra ia loegth. Wo aac c eodod la gottlag om 
_ Jtahaoaa sot of aManaramcBts on tho apox of tao 
BorttiMi trUch ita holght waa oaleolatod. and oeoor 
' iMbafahtoat aCiNaiquoat ohaorvattoaMi froat wbicli 
was cakaU t od. Tho hotaht was S8i 
liaMrrt tlia towor atatloa, S rttuated la tho 
t .oCflto Sonpaott Siw. 

df oatenlatoA iwaa this aManrw 
fealiM ma Cran tha aagidar Moelty aManarod 
at' MS ma m tm moo-Hao it TXA awton por oocoad, 
medW laoasairtaoata wado at tho otiwr 
^aima la auforo par looood. Tho 

,mawNUm to Om hWMaatle neoed 
MdJmitOfa abort tho 
Jk Sio^ of tm >lad. Wai froa 

^ 7^ its lamttirtpnm to to? 

»Ca aeWtototo m 4 atadmta of 




aeronautics. — H Helm Clacton, Blue Hill Observatory ” 
Again, from 8rfofice, of April 0, 1807 
* Iluring the three ^ye ending March 22 numerous 
floc^ of geese were seen migrating northward, or 
rather northeastward, alhce they were follcnriiig tbe 
general trend of the coast line, which, in New England, 
Is Dearly nortbesstward north of Cape Cod i>n the 
morning of Mardi 22, while Mr A B. 8weetland and I 
were measuring rioods, at tho ends of s bsse-llne 1178.4 
meters In length, extending f rf»m the Blue Hill Meteoro- 
logical Observatory to tbe base of Bine Hill, we suc- 
ceeded In neasarlng, with oar dead theodolites, tbe 
height and velocity of flight of one of these flocks of 
geese Ho rapid Is the velocity of flight that the ilocdi 
wraa visible to tbe observers only abont two minutes, 
but during that time two sets of measurements were 
taken with the theodolites on the leader of tbe flock 
Tbe first megsnrement% at 8 40 am, were accurately 
taken at the Obaervat^ station, bat were only ap- 
proximate at the other station. Tbe second measure- 
ments, at 8 JK> ajn., vrere accurate aad slmnltaneous at 
both statlona^ Using tba second set of observations at 
both stations for the height and tbe two sets of ob- 
servations St the Observatory atstlon for velocity, the 
ealculatlcins gave tbe height as 276 meters above the 
Neponaet Blver valley, or 208 meters above sea level, 
and the velocity of flight as 198 meters per second 
Tha direction of flight was from southwest to northeast 
*mie self fccordtof Instruments at Bine Hill Observ- 
atory, 180 meters above ibe river valley, showed that 
the wind at the time of the messuremsnts waa from 
west-northwest with a vKodty of 4 metere par ascood. 
The height ealcnlabad from the flrst set of obeenrstlons 
at the two statfons was 288 meters above the river 
vaUey This resale Ihootfi not cons^dmd strictly 
acenrate. aerraa ae A Bood check on the adopted value 
whldi la kHran abovai On a previous occasion as de- 
acrlheii hr Brieare of Jinimry i, p 26, we found a flock 
of Aacha flying foosk 4he nortbesst at a bslgbt of 292 
i pala wi yitti A viiodtty of 21B meters per sacond. Ths 
riMK agrsamnt betwea u the two tesnlte la saggeativa, 
tboflgh ty^havw JMsn aectdentaL'* 

At foplfest. #a trali^farmad by orntthologiau that 
Chsae wore thb Brat awssalwfo nts of tbe fclad ever 
dbtafosd. >X hav* poliMmed of sknllac SMaguomaats 
xImo ISOTt aitapt tkm yon rotor tB, bnt aa very 
unflaaDkr vritp ths lltaratnre of ondthotogy 
A haae-lfiw VfoS thaa 400 meters In tangth should bs 


solAcicnt for olmirvntioiiH of this kind, anti need not 
lie (>qiii|»|N‘d with tili^phuncs. The aicumiilstiou of a 
sstlnfai tor> umouiit of data for blnis of all kinds Is 
]lkW> to rtHiulrc much patUnct^ at lt*ttst In the bjSNtem 
Htalcs, for the n>UMius that usually only one or two 
oliscnrathiiis can lie secured on any dock of birds in 
flight and It is necessary for the ffliservers to be on 
tbe alert continuously during long periods of time 

8 B Fekoussoh 

Washington, D C 

. Something New (?) in Brick Walla 

To the Btlltor the S< lENTuni AuKSKAtf 
I was interested In an Item under the above title in 
yonr Issue of July 0, 1021 **Homething New tu Brick 
Walls Using Htsndard Bricks — King Holomon was 
right — for In tbe year 1KNO 1 rtnted s houne at Walton 
on Thames about 40 miles from Irtiiiduu which had 
walls built as descrlheil ( l would Judgt> It to have tieen 
about TO or 80 years old at that time), anti found It 
so cool and comfortable that I cimtlnued my tenautcy 
to Christmas aud found It both warm and dry in the 
winter I can most strongly recommend this constroe- 
tion tint It Is not new B, K BsTEiCAir, 

Saskstoon. Bask. 

The Paradox <rf Cieilixation 

To tbe Bditor of tbe tkiKNTint Amebman 
T he writer of tho editorial under tbe aliove head In 
your paper for July 'UHh, Is <*vldeuUy alarmed over the 
apiiroachlng exhaustion of our coal deposits. He swnns 
to infer that as smia as the ccnU has been sH consamod 
the savage and barlmrlan will again be masters of the 
earth 

Would It not set^m more resKonsMe to prophesy that, 
os the tlmi draws near a hen tbe coal wUl be gone, the 
need for ixiwer, beat and light will be met by sobatl- 
totes, perhaps better than cost, without oosrs draw 
backs and IneflMencyT There are many sources of 
energy which could, within tbe temnds of postUblllty, 
be developed to take the place at present held by coal 
Among them are water power, stdar heat, alcohol pro- 
dooed from vegetetlon, the vast reservoir of energy 
stored in tbe eerth's interior, the wl^ and the waves. 
Why Anapoir ot tbe future of rivlllsnHon merely be- 
cause we may bum np nil the cnaD 
East Osnaoa. Ooon D O CANvicLn, 
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Virgin inngUt cUmd and plowed for the planting of yonng mbbor trcoa 


Cultivated Rubber 

How the "Plantation’' Bias Made It Poosible for the Grower to Keep Pace with the Demand 

By G. A. Orb 


I I la a pcrtfiMHit fnrt In the world of ttMlny thnt tbi ^iinititrn. Jn\n. nud llomen Ami It wan In 1000 that elgn anbatoui'e In Its corapoiiltlon. while the Par Kaat' 

wlipelM of muKi never Htop mlllH and fuc the tlrat tn^^n tif them; far eaatern pluiitatlons came Into em ciiltlvated product U exceptionally anlfonn. Thta 

tfkrlea moat opemte day after day — the demand Ih Itearlng* pnalnclng four tona of rubber Tu 1007 the uniformity la due to tho acleutlllc metbodH of coagula 

ceaMdena Hence when Mother Nature tnovea too ahmlv pnaUudhin of cultivated mMar had Im reaped t(» 1000 tlon and preparation, yet It has ua great tonoilo 

to supply them* demandp of modern Industry with Miifll tons and In another divude to ilNlOOO tonp while the atrengtb aa the flnoat graden of Para 

cleiit raw miiterlala for Its Inratlahle raaw, then miuti output 4jf wild mldier had j^maliietl practically ata Hrdluarlly It takes the young rubber tree five yean, 
the brain of man come cm the ic»h and dovlm' waya aiuI tlonarv at 40,1100 tons a year Alniut 80 ]ier cent of the before* It lieglns to hear latex — a thick milky fluid, 

meaim to meet the ever itiercaslng need Tianiot) tema of niblier t»rodui*(<d aniiuaUj Is now rul allgbtJy alkaline, containing threw per cent protelda, 

No greater rtnnance U to lie found In the wccrld of tlvated trattw of augar and mineral aalta, about 58 per cent 

Industry today than that of rnblier rublier, not alone In 1010 a lending American rubber comiiauy decided water and STS per c*ent rubber 

for tirea that do heavy duty in tlio commen lal pur to make certain a safllclent fnipply of crude rubber by Natives gather the seeds of the rnbber tree — which 
anita or transport my lady on hf r rouud of pleasure, Htartlug Its cnltlvaticm, placing William > augban^-an aro about the alae of the hickory nut-iiud plant them 

but rubber for the thmisaud and ono other needs of authority on rublier eultlvatlon'— In charge A 20,on<v In nursery l»eds At the end of six months tho seedling 

mankind acre tratt In Humaira was purchasod, native labor has reached a sufllclcnt gr*»wth to have the top cut out. 

It seema a long way frc»m the Jungle of the tropics Uearwl the \lrgln Jungle, miles of modem railroads a process known as stumping" This causes several 

I<| tho nupmiobUe tire }et had this same Jungle not were built, pn»])er quarters fiiraliiihiKl for the T'km ahrM)t8 to siirlng out these grow rapidly, and at tho 

lieen made to produce liuiload of l»elng merely a aheltiT natives eiuploved on the idantathm and todn\ much samn time the plant becomes hardy enough to with- 

for wild life motor transiiortatlou would not be where of this triut has the nppeiirttiH*e of a dtv imrk stand the attacks of the white ants 

It is today When the car owner alto cmofortalily In bis luxu After burning over the grooml— clearing It of trees 

Two decades ago ’*ex|M?rtH ’ di*clnred that If tho aub*- rlous mr speeillng over mads of every chanirier and underbrush— these young trees are planted some 

inohlle Industry was to develop mucli further It would with little ImNmvonlenec little does he realise the 20 feet aiwrt, allowing about 100 trues to the acre 

Im iiCiH^HKary (bid mane other n*idlicnt sutwtoiK't* many luvK'ewies to which the rubber lu his tires has Afterward the ground la carefully I»»i>t free of ireeda 

than ruUlter from whhli to make natimiobilo tires lot lieen subjectinl In order to oldaln tho resttlenry and and grass that the trees may hiive every parHUe of 

n fur dKTorent rcKiill has lieim Hccomplished not wearing ipulltles that maksa motoring a pleasure nutrition that the aoll affords 

4mly d4» we hn\c sufflileiit rublnr for tires but for a Plantation rubber— or cultUated rubber— I k much When the trees are old enoogh to begin to yield 

tlnmsaiul uses never (lrenmo<l of In 1P00 profcrrwl by the luantifacturer for the reaiam that It latex, they are ready to Ins “tapped* Just iimlertieath 

CulUvathm of rubhi'r wmh first nttempteil In 1870 arriviw In this muutry In a far suiierlor condKlon to the outer «>rky bark lies the layer of cortex cells— a 

when the sihnIh of the Para irw (//Mm //rarWfcasfs) that tif native ruhlier IHffemice In freight cost laver some S/ 10 of an inch thick and havlug a allghUx 

were planted In Kew (lanleiis l^aidou the m*xt yiNir shrlnkagi' and ease of handling are matters of very plnklah tint It la in this layer that the latex oelU are 

it WHH lntr4Hlii4H>d into Ctvlon nml Inter into the FiMler gn'Ot lm|M>rtan«v» to him, and wild rubber C4)mes on the found They run vertically up and down the trees, 

at4Ml Miila> '<tateH siralto Setthunenta, siaitherii India, market with from l» to 60 per cent moisture and for- (roaNnNed on page 17 $) 



tifti Kauws iinp riita jonm w»hw trass to hato itosi toaltiw; ■ — t ia i asiHm diitiBg'aai"toiah^ ifii^ m jltfliy ' > 

Two agiratiMMi that tottaguiali tha rahher pUatotfau faaai the Mmt toatNI $i aHipilii^ ' 
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A of Out FIttort Amoog; 

At rp hm— 

T HB French pobUc, which hne crcr 
Ukan a hm tnterert in tb« adTnnee- 
meat of ntUtkm» wee rcccnUr treated to 
nn fntemUiif competition uaotiy a num- 
\m of Uit* ptUMenm airplanea, the ob- 
ject of irhich waa to detemlne their re- 
apaqtfra aeerlta for regnlar paaamger 
aenrlcei The main factora of the compe- 
tition weft the maxtmam of aafety. of 
apeed, of ceneral performance, and of de- 
pm^bflitr over a protracted peHoil of 
aenrice. ^rat of all. a aerlea of elimlna 
thm triata waa condnctedf onlj the vnr- 
rlrlna ma^lnea Mnie permitted to take 
part la the Anal and true teat In the 
form of a dikht of 2700 mile*. An for 
MorTiring machlaeM, only cme came 
throngh tbo etlmluatiim trlaln, and that 
waa the now threo-inofor Karman '"Ool] 
ath.** which ia abown In the acoompanytnK 
lUairtrltttofL 

Under control of the wolMcnown pilot 
Oontaif Oia Farman *nollath*’ made a ro- The Farm 
amrlnlila fllitbt It carried a load of 
cirer 0000 ponndJi. The arerage A/lng 
apead over the 270(Kmite courne wan upward of 80 
tallea por hour, with the mutom turning at 1800 revoln- 
tlona per minute The machine scored a veritably per- 
feet p^ormance, Indeed, not even a atngle wire had to 
Ite adjnated upon itn return, and tbe “Uollath" wan 
nald to be ready to niKleitake a new flight without a 
alugla repair or tuning up. 

It wtU be roeallc*! that the Fannan “GoUath" an a 
type baa been known for tbe past two and one-half or 
three yeara, or abort ly after tbe termination of hoatill 
tl«« However, heretofore thia tyiw baa liad but two 
motor* of 2B0 horaepower each. Tbe addition of a 
third engine ibould make for even greater rdlahlllty 
and greater epeed The two-engined Gollntha" have 
diatingniahed tbemHclvoa by tbe Farla-Oakur flight with 
aeven paaaengera, farla-Oonatautlnople, and the reaiu- 
lar i'Ommerclal aervlcee between Parla and RruMcla 
and Pariu and lawnUiti 

The King's Yacht <<Britannia” 

T his photograph of the “Britannia repreaeuta 
aomethlng which yaebteamen never expected to 
see again, namely, King Edward Vll'a famoua yacht 
“Britannia'* ouee more with her racing canraa apraad 
and aalllng a aettwui e rucea around the British Irien 
King Edward vaa an ardcut yachtnuan and owned aev- 
eral yacbta in ancceaalon before he ordered George U 
Wataon to dealgn for him an 85-bH»t racing cutter 
The reanlt waa the * Britannia Built In 18118, she 
wiia idlghtly larger, but practically a abiter to the 
“Valkyrie" which conteudod for the America a Chip 
againat “Vigilant" Her dlmenaloua are waterline, 
87 8 feet, beam, 28.08 feet draft, 10 feet, length over 
all, 121 5 feet Tlie- “Britannia" waa a great micivaa 
fnnn the flrat In 1804 ahe look 88 rocea In 42 atarta, 
HQd it waa claimed that In her day ahe had won mom 
racea than any other yacht in her efama, having taken 
over 100 flrrt prUea 

That waa a famoua race between her and the Amorl 
<>an (ballenger, * Kavaboc," for the Drcn- 
tun Beef Gup, whirii had been taken to 
Kogtand by “Oeueata" In 188(1 It waa 
Hailed, under reefed canvas, fwun The 
Necdleo, Wo of Wight, to Cherbourg and 
Imck, a dlaUnce of 120 miles, and the 
two craft tore through the aeaa practtcally 
iieclt and neck for much of the course 
* BritaniUa” won by 2V6 aeconda In a race 
which laatfld lO fmum 8T minutes and 85 
aecnods Tbe race waa protested and 
glTctt bo “travahoe" Iwcauae the mark 
boat, ^wtng to heavy weather off The 
NeadkgL had been shifted Ingbore 
The i^Nflant King, who tM a real eaUo^ 
miw, hirda* serf ed ai a mldbhlpiw 'and 
rhm to m of Oaptaln whUa in 
aedve Mrvtoa of tha Navy, la an ardent 
* ygehtmaahf ^ ^ ^ I*®* ^ 

mtm neariy 80 yearn of aga^ in to 
rinmfialadinn and 4 radtig her hard In the 

Tlw 914^ fMlf *8 winning h«r riiat# of 

f$m: mm m 

ar.as.^’rs.si.t 

and others. ^ 



The Fanaaa three-iaotor **Qollath'*<— tba only macUfna to aarvive 
Fraach tcata far paaaangar-carrylgg machiiica 



The yacht ^Britannia*** with King Gaorga aboard 


of the “Britonnia" la one of the moat inodoni ty|)c« 
of racing cutters, a aloop as we Hhould coll It 
«*(|utpiN>d with the “Marconi mast" ami rigged with ft 
main sail which Is nothing more or less than the old 
log-of mutton sail of one's hnyhooil day*. In this rig 
the gnff is rolaaing and the leach of the muiumil ruiiH 


I * ^ ' 5*' ■ I' V. - 




without a break friun boom end to mast- 
head Note should be taken of die elab- 
orate system of strutting, cbaracterlstlc 
of the Mamml mast In the usual style 
of uiast tliero is a single pair of spread 
* VH at the mftHthend hut In these boats 
therp are three aLriita, and becanae the 
uuiMt Is stayiHl at NUih short Intervals, it 
i'l iHnwIlile to reduce Its diameter and 
llgbtin it up consldcrntdy 

Sterilizing Eggs for Storage 

B M*1N\IS<1 In rallfomla and moving 
( II Kt, n toiidoiM V to aterlllxt.* eggs 
when plndUK them In cold storage baa 
giitlieriMl (‘oiislderuble strength thla Tear 
'I lie Poultry PwkI weirs Assoilutlon of 
MMiUnru ('allfoTiila ulll use u stLiillxu 
tioii proccKH oil a largo scale for 192U stor 
iiKi I ggs Chicago i*Kg liiti rests it 1 m 
K tatid will also adopt Rterlllsutlon *Jtae 
priKiHiH eiitfttlH ail extra stornge exiienne, 
bill ihniigliiK times Justify It niid a fit 
lun date whin tlie entire storage egg In- 
duHtr} la uu a stcrlllxatlon ImsU is not 
the rigid improbable 

An automatic eliHlrlc machine Is iiwhI 
for sleriMxfttion Tbe eggs art luunemeil 
for ftlxiut ti\e Hoeoiids lu an oil snlntlon heated to 25U 
ilegreoM tahr The IminerKion atertllxes the egg and 
(loHCH the |Hin>K of tbe hIiiII, but Is so rapid that the 
yolk and nhite an not afferted and reiuiilu In thi 
natural condition 

I'ho pnM'CM docs not eUmlnate refrigeration Ster 
illscd eggs are tilaced in storage like ordinary storage 
eggH. The> ounic out of storage In better shux»e, bow 
ever, anrl stand bmg shipping ti> market lietter On a 
qiiHlity basla they command n iHttter market prlc^e than 
ordinary storage eggs 

The egg trade lias knou ii of the atcrillsatlon process 
for serernl yeara, but It is only the present season that 
there has Iimu a deflniti serious movement to adopt It 
There are several Inten sting reasons, but tlie prlnci|»al 
i)Ui» Is tlmt tbe egg business ' Is not as It was." Gold 
storage preser^ntlou of eggs la not perfeit, aod nc^ver 
has lH»en, iin> more than mnii> devices and methods In 
U8f» ore Hitherto, however any waste Whlcli the 
process involved was not out of line with general 
i^moniic eonditioiiM Tin iiast jear or two in the egg 
trade has (hanged this 

The minimum initial linestnnnt In a dioien eggs put 
Into atonigi has gone up and up-- In 1010 the average 
WMH nlsmt 42 ci iita -and ronsoipiintlj tbe neceoHity fur 
<an of t\\(W4} eggs ban lnm>ai^ also Notwltbstand 
lug the nidi po|inlnr diliislon to thi eontnirv. egg otH>rn 
torn o\i r a (h rbsl of M.nrs liii\o iiii> tiling but a picnic 
There Is ample romiMdition uiiiong themselves. It Im an 
nutluiitbntiMl fail that tin storage egg Interests had a 
lery unplcnKiiiit and iinprotltablp time liandtlnK the 
11)19 egg in»p, and i>iu nnson was thi heav> nastc In 
storage 

Sis>Llagi In storage eggs of the 1019 crop was the 
gnmtist In jenra, making an iiitlrob iimxiiccted per 
centnge \arlous thi'orh's In ixplnnatlnn uerc ad 
inm^l, tlie most setislblc of wlilih was the class of 
Inlior wlilih (nndled and himdled tbe eggs just prior to 
storing Tills Inlsir In 1919 was inefllcleut, oarelcos, 
lu a degri*e not ls*fore kntoMi 

There Is imturall>, folbiwlug the 1910 
tv|»er)en(P mnch greater Interest lu, and 
apliriN Intbm of safer storngi methiKls, 
Phut the I’oultry Broiliuvrs ArvaMdatlon of 
sonrliern rtiMfomla lias adopted tlie new 
plan Is stgiiineniit 
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W iteb iKt ktaur fa “*T~***g 


OifttHim ifteg bMt MifIsM by th* mtH Imsm tt tMtM 


New Flyinf Boat for the Dntdi 
Navy 

M ore and mon the Kuropean aen>- 
imuth ul constructors liave broken 
awa> from the conventional Uncs and de- 
veloped matUliicM that nre truly Dorel 
The machine showu lu the aceompany 
Ing Uliistratlon la a cane In point Hera 
U a German flying boat Imilt for Uol 
lands naval forces. Note the comforta 
blc^ endoaed body at the bow, with the 
pllot'a cockpit above There are ample 
windows to ensure a clear fleld of vlston 
Furthermore, note the large deck to the 
rear of tbe cabin The motors are placod 
In a streamlined ftuMlage above tbe tin- 
gle plane, and drive a tractor screw and 
a propeller tcrew All In all. thla dealgn 
praeanta a marked departure from the 
umel flylag boat dcwign. 
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scisnufic AlfBiacAiir 


The Heavens in September, 1921 

Hm UoiideiitUied Celestut Object Obsenned from Meiwtt BiiaikdQ 


AS thoae words are written, their antbor Is rotumlu* 
fr*mt A wt^sreni trip whleli hHH luritMhHl rlnlts to 
thH four Breat oImh rvntnriefi nf the l*aHac uml 

Sumo renilulsceiHt (if suBBent theramlvoH, 

Next tii tho ti>einor> nf tin* h<>K|»l table ntUfime that 
Ir everywhtre aiHHjnlHi to the vlRlfliiB astronomer, 
ludhtuir RlarxlH out more in r(*wi mbranre than the 
lK‘autx and variety of the KltiiatluuH rViih one of 
the fcmr well merits a visit fmni the trnvellpr. thouBh 
he have no aatFononib al fciM»wlpd|ce, ami even If h« 
does not enter the (»hMrrator> hulldtnBSt provided only 
that be eares for Nature 

The Unveil ulwervaiory, thonah the hlBbest of all 
above the sea (TJiai feet) stands 4iii a ni<*su Init a faw 
hundred f(*et alwve the town uf FltBstaff— an ancient 
lava flow, Inna since aeatbered Into soil on the aius 
fact* and ef^vereil with thst n|)en forest of sidendhl 
lellow pines ulilrh Is iharaeteriHtlc of the hlBbest 
sections of the Arlw>ua pistean Hnt a few mUes to the 
northward, and In full view riae the noble peaks of 
tbe Kan Francisco Sfotmtalns, mf»re than a mile above 
tbo plain, and mantled with snow until late In the 
summer ThtHiah their vidcanle Area are Iona extinct 
there are smaller craters near their bate 
which cannut l»e many centuries old , and 
fteyottd them, where the plains lie hiwer, 
atretffaea tbe open ileserL 
Mount Wilson la Indeed a contrast 
The Klorra Madre, on whose (inter range 
it lies, la a muss of Branlte, rising ab> 
ruptly fratn (he rl(*h plains of tbe Tall- 
fnmia coast, nnd liitrlnitely dissected hy 
stecp-walled caDyoiis. Ho nbrnpt are the 
slopes that It waa only with great tnmhle^ 
and at no light eost that a road wide 
enough for motor vcbh lea baa been made 
to the tup, and oven on this the ploeei 
where (me car muy pass another are 
rarefuUy marked, with notes concerning 
tbe distaiMH* to the next Inking south 
ward from the summit the eye ranfca 
over the wide and ferlll© plain darkened 
for mlloa by orange groves, aiwl spanided 
at night with the countless of 

towns and rides to the shorea of the 
Parifle nnd, In clear weather, fifty miles 
ont to sea The mountain top itself la 
ample, and the \arioua buildings and 
domes are maltcred among the great 
pines, so that the newcomer, at midnight, 
must Iw on hlA gnani leNt be get lost 
Mount Hamilton la a narrow rtdga, 
with several peaks nearly of the same 
height Tbe Mcdr Observatory crowns 
one In the center, and the houaea of the 
inhabitants of that Isolated and lnti*r' 
eating community— which boasts of far 
more dlatlngulshed men of science per 
thoiwand (»f population than any other 
pUice Jn the world— are strung out aloog 
the crests uu either aide Unlike the 
other three observatories this one la not 
in the woods . the coast range. In this re- 
gion, la either open grasa land, with scat- 
tered oak trees, or clad wdh dense but 
low and acrnliby cbaiMirral growth In the rainless 
summiYs of Callforula. the grassy slopes take on a 
tawny hrtrvu whUh to the writers eyes, la nut a whit 
leas Iteautlful than the dark green of forests. The 
nicks are softer than on the Sierra Madre. and the 
HlopcM leas extreme, so that tbe road to tbe summit la 
wirier, and has easier gradoa timn that which ascends 
Mount WllM>n, and which Is enough to make tbe 
stoutest motorist quail when he first attempts it (A 
mutual friend of Dr Hassell and the Editor, who haa 
driven acrues the continent repeatedly, repented of hli 
rashness in sUrtlng up Mount Wilson , but It waa too 
late There la no point between ham and aiunmlt where 
cue can turn, and he had not aufllrient nerve to attempt 
to ‘ ‘ - 

KniToa.) Very little can bo seen of tbe oqnhi froo the 
Urii Olmerrutory, for It Is bidden by tbe wsstemuoflt 
of tbe const ranges , but the view across tbe footh^ 
to ftan f<>andseo Bay and the valley whkli runs aonth- 
ward from of great beauty, especuny at gnnssh 
ehen tbe air fllU with a ruddy vioiet light of eatraordl- 
nary hme 

Quito unUks any fld Om othan, and la nany waya 


Bjr Prof. Heflir]r t^rru Riuadl> PhJX 

the most hosnUfuI of all. Is the view from the numfotOa 
Dbserriitory at Vktorla Haanlch HUI, where It stands, 
rises but Too feet above the m*a; Imt It commanda a 
pnmpavt out of proportion to its slse Murth and west 
lie the broken and tumbled bills of Vauconver Isla^ 
coverod with prlattlve finrest and rtslhg to a cngplt Uf 
tboiiAsnd feet At their base Is a little lake, of tha 
sort which dots the hlU ootintry of New Enginnd, To 
the east art tbe Htralts Of ncorgla-*danid-loehrd watora 
full of hilly Islamla: and to the south tba twaaty*nUia 
width of the Htralts of fnan de Foca Beyond thiSp 
In a long aerrated llns^ rise the Olymple IfoantAtea, In 
the very northwestern corner of the Unltad Btatai^ tlwlr 
peaks far above timber Ifiu^ and tbe blghaat crowned 
with permaneut snow Far away in the MfUtiwast and 
east rise the stUl loftier ice-clad conea of Mount Baker 
and Moaut Italaler 

Tim Mystorioua VlMtor 

AU this description of landscapes may seem to have 
hnt the slightest connection with astroaomy, but If It 
bad not been for views and sunsets a remarkable ol»- 
servatlon, which must take Its place in the aatrooom 



At Mockwk, , 
AtlOHookM^ 
Aiiooriook 


At sTsMci Oot « 


AtOHo^Wok flept ao. 

, MIGHT 8KTt HmMBIB iMO OCTOBCB 

Jcai record of the memth, Would mA have keen made 
A UtUe less than two v^ks ago, g group of which 
the writer waa one sat on the porch of Dr. CampbalTs 
houae at Mount UaaUttkC watching tba a^ng smi 
Not aU the party wwa aatroitomen, two of them, Uke 
UielmatsaoD Douglaa,lMiAmaniad from Franca with 
the hard won title of acfSL Aa the mb a^wrty diaap' 
iwared, tba aatranmnlcal aambers of the trained 
by long practice la thd dose obaervathm of a abiale 
object In tha Held of Flaw, were lafwt npoa the Blnga- 
lar c ha n Mw In the form of th# i»miik mau 


Where tbe nm had vaaMed. and pat bm*« iMp tyw 
degrees above the boefaDm WUhla tve hdimhM M Md 
set, or at least had dlMnwarrd lata a ipW^Hslag 
of baee, bnt not behwe CaiapM had idwemtl U 
withNbtnocfkUum and found It to ba mil .staltha m 
pearance. 

OoRvereaUoB bron^t U <mt that Oaptaln. Mfpbaa^ 
hacker had eeea tbe object while tbe ana waa ahUI^ 
tlreiy above the boriaon, at a dlsfg|kOa ef about alg 
dlametera from the Mb this mada It cleae It 
must have hem a celeatial object frw It eiddilhtu 
followed tbe setting snn dowaward behwe It had heeh 
lost to sight 

It was obvious at once that this waa tw doOmoa Ob* 
Ject To be vlilble before andaet, at ap low au 
tode, and In a sky which foe tbM dln^ta Wfta ao| very 
dear, the thing most have bem a good deal IwUhter 
tlian Venus— and venns was far away on the ofipe at te 
side of the son A glance at the Bphemeria ahowed 
that no other planet wee In tbla regtoa. 

What was It, thenr A new start Nut UfcMy, fog U 
was far from the Milky Way, where moat of thd Norto 
have appeared , and besldei^ It waa hrlghtw than eay 
Nova on racovd, eseept perhapa Tycho 
Brabe*a A oomett TUi loofced skhw 
reoaoaaMe, for there are a number of 
lostancce on record in which comeha at 
perihelion, doee to the sun, have hen 
visible In broad daylight the last ceaea 
baiiur as recent aa 1882 and iWa 
An account of tbe ohservatton waa te(- 
ograpbed to Harvard, tbe center for the 
dlssemlnatloti of sQch news on tbM con- 
tinent and thence aant broadeut Oara*- 
ful search at Mount Hamilton the neat 
morning; with field (basset and telaaoepea. 
however, revealed nothing, and np tin 
Uist Hnndsy, eight days later, no fnether 
news of the suspected comet had coma In. 

This does nut mren, however, that thace 
was any lUnsfon about Che original ohiie* 
ration. It Ja entirely posnUd* for a oom- 
ets orbit to be so sitnated that It may 
approach tha ans from behind, for a ter- 
restrial observer, In indi a way that 
there may be no chance of aering it opoo 
a dark sky, and so detecting It by tbe 
ordinary methmU of search !f the comet 
came from the southern part of tbe eelsa- 
tlal sphere, and bad a small peribaltaa 
distanoe It might never lie vlriUe to nocthr 
ern observers at all. except In daylight 
whon cloae to tbe stm It may be rocallad 
that the great comet of 1882 waa ftnt 
seen at Bio de Janeiro, Imt «wing to ds^ 
fective cable conmnnloathm news did not 
reach the northern bemlsphore until after 
It had paaoed perlbrUon, and bam dhh 
covered by nomerims observers in brpad 
daylight Again, the dayilgbt oaeut of 
1810 was drat seen by workmen or g 
railway In bonth Africa, who MupoHd 
it to be HaUaFs Oomat, and oi^ thh 
accident that a reporter for a Meal paper 
about it tauaght it to 
the attenrlon of the aatroMnere id tbe Tianavaai Ob- 
servatory ^ 

Thare is raaaon to hopa. tberofore, that wo May y«t 
recelvo nm from aom sonthera polat whMh mg 
enaWi os to aar more than la at pxwmur kpowR * 
esrniag tMs atranga vMtor to oar aUaa 


Tttth&id to tha _ 

no at iho hour hnlioatod jwi o«r 

wa fln^ to a hfiwe arch 


mapi 


traced by atssoaphecle jetton. But ton vary itfr the haavenv Wheio It dfammaare 
of tba mllHsry ivlabaFA^i^ds eoathraattx npoR hla ^ llaglttari«b Jnet iatt^. tbd gMu^ab? 

. . . . W> Slailt^ tAmmm IWl rttoUgf OfWlWilflL |5t JPWit blORR 

tilt 

" dMeeaiMKiEt. and 
tW iSmi “ 

frbftmi 


tlut botk thM, oHeirt ' iC»pt»la mftiMli.rfcnr ■■<1 
Uijor enwa b e w i Bodwi i 'l MsMi tllrnk-mti* 
Ite WttiBff Mil. tiM ftiM MV tt w «ai^^ 

ta piMtftM. ‘ " *'.'2 

MM MUltMBttM VM S H; 

Mally iM ■ briOtMt mBovM pM «( r 
iB BppMnwMt, tw «» S* HO <C 
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''Oiir ItlMt- 

XfdSf^i I 9 W phot««nipti 
^ I «C'yi# l«i»ft iMittMiiiN 
mf *n^ ii <i Mn ,*‘ WM Uim 
f»f W ffUrtMMihl tMvw. 
dM- 'WM UftdMgolbt 
w Wta iMAd trliilf, ree9a^ 

In off ItocUMd, Maino. 

Xlifo tjtm ^htpi it win w- 
UM B rtXM d ^ titdrltM through 
Aioetrtcfti fffbtgttoQ imr* 

}ii tho trlml 0M oomforu 
My ochlmd bor «ontnet 
tptnA of ^ tauitiVi 
Tbo photogrftpli U of in- 
t«M«t a> Munrlnir. Mt«r 
tbn ang in» hiTo onHi« tha 
wgg In wblcb tbrnt portion 
of n mndarn battlealilp 
wUch haa to do wttb tbo 
MTiMtifvi and tlM dghtlng 
at i thim luu grown up 
atqi> tif atip to tta preaent 
r M Ui t aW o M>^«<id balslit 
l!lie frotfcioM* forward to 
tha larat of the foramatle 
deek anat bt abont 25 feat Six of tha twalre 1 
to tbla mill, at her aeon 

draftt- and if fio, the oflieera at tha ramca-fltider on tbt* 
roof ill tha pilot booMt jnnat be about 79 feet alMire 
thb water Uoat of tha tall fotemaat la obacnred by 
thta maaalea an per atfw *tore, ao that there U a clear 
new of the naat for not jpacb peer IS feet before we 
tome fo another UghUnii atatlon* or aarlra of flahtlna 
atatlona, which takaa tha plam of the old Sidittna top 
Hare we have an endoaad dre-eoatrol poaitloii for the 
OKonUfj battery, now kmiwn aa the torpedo-defenae 
battery, another mch atatlon for tbe ftr»>ccmtrol of 
the main hatteiiea. and abore that la a third poaltion, 
alaMHtiicloaad, which glTee an all ronnd view 
It wlU ha noticed that the top of 4ho molnmaat 
carHea a duplicate conatmctlon to thta. Tbe dtak on 
the front of the foremaat la for ahowltia the range at 
which tha *nWnneaa(«" la aneh infonnatlou 

being given for the benefit of other ahtpa In the fighting 
line. 

itnotlMr IntereattBg feature revealed hy tbla iilcture 
la the great length of the principal rtuge-ftudem, of 
which one la carried In each tnnet, in the angle formed 
by ttw roof pf the tnrreC and tta rear wall In our 
latent ahtpa InuMdlaUdy preeedifig the rreuncaaee," 
thM ranga-findera ettmided from aide wall to aide 
waQ, with their object gUawa projecting Juat beyond 
the tnrreta. U the Tenneeaee," apparently the range, 
flndm have been atlll further lengthened, atid Him la 
a pmjcctton of atftne 8 or 10 teet beyond tbe turret on 
aadi dda, Length meant accuracy of finding, and with 
nuMWfindani uf tbe afna here afaqwn, provided we are 
gettbig the beat optical gtaia, it ahonkl be pnaalMe to 
glm loBtantaqeooa readinga 
of the range to tha epemy 
wiSi a very amaU percent- 
age of Jniccnracy, erm at 
extrema rangMi 
rina ihlp Choogb the 
•nrenncaoeff* la. A® will be 
tbe Mat of bar daaa, tor In 
tbe ^Maryland** and her 
Hum aiaten. the twelve 14- 
iMh gtoite will give Plato to 
eight 15-iach. The t&inch 
la a vaatliy more powerful 
plgbe. bnt at the mine time 
tha **Teg®eatoe,” with her 
tifetve ptocea a*d with equal 
gtomplT WMld, in eompetl 
tldh *W W per cant more 
aMqg thtohgh th? tnr^ 
tMK m ^Maryland'* with 
fiat eant tow gnna. 

SMWBwW.’Of V«r. 



six of tha twelve 14-ta. M-calllwr fima, wfckli tone tha main battery of the battirahip “Tennraace' 

range-finder on tbt* removal of maiinrp, n heav> atotmluaUnl chore li la Ido nt tIrHt hut fho 

iboot 79 feet alNive true tbat lifter and manure cnirlera. now toatalleil In of HlmUnr nrrnngciii 

laat la obarared by many Imuhn, arc a decided advaiu'e (Mr the wboelbar ovir would moHii « 

at there U a t.laar row. but the overhe^ad carrier doean't anlve tbe prole ImImif 

(T IB feet baforc we lain, for even with carrtera there la a lot of heavy, time- j i n 

ar aarlra of fighting conmimlng mauurc-forking waiiroaa steel J 

the old fiitottng top The ne^ la for aome mechanical arrangement which Cc 

vol poaittoa for the will etlmlnate thla expcnalve hand work, automatically rpliE New York Ct 

the torpedo-defenw removing tbe manure Tbe probb«m U Rlmpllfied aome- I of teats to detenu 

tbe fire-control of what from the fart that gnttera to receive manure are platis of \iirlous lOii 

la a third poaltton, commonly Inillt Into tite bam floor liehind the cowa. It lug u siunll per(\iiti 

onnd view would aeem u practical matter to develop a device i»mt whhli the ifxtx 

I of the molnmaat which would < lean tbeaa gutters mm haiiically, obviating vrurs to n maxlnuii 

thta. Tbe dtak on the hand-forking now reqniretl testa ure si 111 In pm 

lowitig the range at Aa a matter of fact, In a very few Isolated cases, txirroaloii de\eUipe<1 
anrh Infonnatlim Ingenlona dairy farmera have home made mechanical the pbiteH, nuitrur) i 

ahtpa In the fighting cleanera now In ancccwful operation nt this Job An immi engineers and 

Ontario man*a plan la adapted to bis IdO-foot Imm. Two inaKlmum (‘orroslou 

lied hy tbla iilcture dnuna or roUerg, one at the Inside end of the manare isHtlon 

ml rauge-Audeni, of gutter, the other ut the outsido end, where a manure The iwntningtutf 

In the angle formed iqireader receives the transported manure operate, In nH^riil rnnge<i I>etu«H 

rear wall In our conjunction with a 2 hoto^wer gasoliue engine, a b Y per tviil ns ti inn 

g the 'Tennessee," chain and wooden croas-picto arrangement which travels rolled otherwise, ut 

aide wall to aide along the manure gutter carrying tbo manure with it \cw York Central 

Jeeting Juat beyond Tbe wooden croea-^ecca are a trifle narrower than the talned wore subject i 

nmrently the range, gutter, so that they move amnothly, yet caUh ail tbe plotea. An exiiosed 

fcbened, and Hiew Is manare mllMl from rnlld II 

cyond tbe turret on Aa the chain travel* outwanl with tbe manure, f-ent cnpis-r uml n nii 

of finding, and with emptying it, the diain winds up on tbe outside roller HisHifliatlons wit hoi 

m, provided we are ft la allowed to dry well, then by a reversing luroccto uieruge of HW 

lonhl be pnaalMc to wlilch mimndiea one art of geara aiul mesbea the other oiil> 1 -W per leiit fn 


Lto gatttng 

heukiMb of 
iimiiik 
iSMill 

P . 



Mid MvlMid 


d»> d*. MiiMii, AmimMnI MMMW M If Mh awl, 
SpiSiSn ‘VW«M*Me«tktaig M kiHto « hw Mad 


the roller at the ioelde eml 
draws the chain and the en 
lire cleauer back Into plnre 
rbis farmer haa hucccms 
fully (.leaned bla gutters 
methaiilrallv tor six years 
Iht cost of the equipment, 
put pigetlwr out uf odds 
iind ends, uas very reason 
able w hllo for power lie 
ulrcfldy bud au puglne iumhI 
for othir barn chores. 

This farmer thongtat for 
years that he iHstacssed the 
only bnrii-cleanpr lu exlst- 
eiu-t^ -iiiitll he heard of an 
other iiutarlo man who bail 
attacked the same problem! 
Milvlng It 111 a lUfrerent way 
Thla second fanner useii 
the cbnlu and ( roAH-pleci. 
Idea, but had tbe thalii 
(ravel like n Mt, that Is, 
It passetl along the gutter 
(luptlod thniugb the barn 
uall, and returned beneath 
the gutter, where the ham 
<*oUHtru(-tlnn gave It room to 
mttleahip ‘Tenneaaee'* "**»^«* l» *>«db cuwt there 
were d< tails that gave tniu 
ble at flrHt hut the* tuon worked them out Adoption 
of slmlJar nrrnugement in dairy Imrus tbe conHiMVJt 
over would meaii an (uonoous aggregate aavlng in 
lslM»r 

Railroad Steel Tie Platea Rust Leas with 
Copper in Them 

T he New Y(»rk Central Hues haie conducted a aeries 
of tests to deteniitiie the relative loss of metal In tie 
platiH of curious (‘oniposIrbmH, Imludliig those contain 
lug u small per(\iitiige of eopfier The length of time 
oier wlibli the tests were eondm lid \arled from two 
venrs to n maxitmim tif alv years, and some of the 
tests are still In progress In all cases the inaxlniuiu 
corrosion dc\elop«l on the Uittoin or under aide of 
the plates, (‘(mtrnr) to the generally acTvpted theory of 
iismt engineers and malnteuaiiee of way men that the 
iiiaKlmum corrosion takes place on the top or exposed 
INHtlou 

The iwntulagt^ of cop|ior In the plates containing that 
metal rnnge<i I>etw«Hn 0.J5 ])er cent us u minmum and 
(lY per (viit ns a nmxliimin, the plates so treated being 
rullad otherwise, ucH.^)rUlng to the sfuiulurdB of the 
\ew Y(»rk Ceiilral The ivipper treated platea ao oh 
talned wore subjected to the same testa as the other 
plotea. An exi>osed test on a nuiulicr of steel tie plates 
rolled from rnlld Kessemer Kfcel contutulug 0.^ per 
cent cnpiier and n niiiulrer rolltKl ai-mnilng to the same 
HiHH>lfl(.atloiiH without the ropiier ermtent showed an 
uicrngp h^ of NHH isr for untreated idatra and 
onl> 1 -Id per cent for the treatml plates 

A hccuml exposcHt test was 
jimde which coverwl a 
larger numiter of tie plates 
ndled from tuitals uf va 
rluns comiMwltlons. Hu 
plnt(^ nmxl in this Instance 
w( re cleaned and then ex 
jMHied oil the roof of ii 
building at Hoboken, N J 
where the action of tbe salt 
air of New York Bay could 
be Htiulled Testa aberwed 
loss on tbe copper plates 
from 0 40 to U 72 per etnt, 
uciraging OOO per rent 
111 iximimring the data so 
obUineU the nearest np- 
pruui h to the results reporl- 
(sl from the ropiier treated 
(datea was a Iom of OhO per 
cent for high ewrbon open 
lieartli steel, too hard to 
punch The pure iron plate 
euine urxt with 1 IT per 
cent, aud then the hlgh-car 
bou Bessemer plate, with 
1 77 iier cent, the latter al»i 
being too bard to punch Tbe 
ixmalndey, which were atan 
dard steel tie plates, varied 
from 4 70 to (100 per cent, 
showing for eommun or reg 
a «t tlw temu*. aai tlw uUrly accepted Ue plates 8 
to 10 times the loaa for the 
special cfvper-trrated ones. 
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Inventions New and Interesting 

A Department Devoted to Phneer Work in the Arts 



Revvlvinff cabinet* with teleiicope* 
that makes snn baths aTailable in 
the hlffl^r latltades 

Revolvinfr Siiti Baths 

T hat tlie ra>N of the snn onii bo 
used for curiiiff oisiiy skin dlsrnwH 
1111(1 that Um) snii ImthR nn> advnntn 
ovon to tlioNc* an In porfKt 
boalth has tons b«^n well kiinnn to thi 
awuTti imhllr H«t liow In thin nioHt 
iHueflcbtl nffemy lAhh li Nnlitre Iiiih 
V lfliiHl at onr dlspomil to be utUl»Ml In 
hnrtbem o<mutrU*H tho hmirM <»f 

wnnHlilnc are That Ih a prohlini 

•\\ ttli h A Mrlitaiiy diM*tor, M J do 
Th(*SH(\ has tiK klisl andf as will bo soon 
from the A(N*(iatcw)iirliiir phot(«rn|jli nik 
reNMfiill> soItcmI Ills luToiitbni oonslstn 
(if n most liiKonlons roTolvInft cabin 
comblinHi with ii tp|(*«H»|ilc nrrniiK(*ni« nt, 
hSHrliia n liUKc \im for ooncontrntlne 
4 lM^ rays on lu lun imrt of a patients 
iKMiy This luHtnllntloii width has Just 
4(e(*h U BttHi 111 the iielffhlHirhuod of 
Cjitlmpcr, pnnbh k flu huh ft movemcnls 
to lie folltmod ^^lth i am* Moretner, It 
Is so conHtriutpd tlint IIh* imtlciit havltiK 
4 I 11 MS] the door of the iiiblii Is shielded 



from tugulMltlvo eyes This most sltkffn- 
Inr hHikliiK devU*e has creAtinl aulte a 
Mmsatlon in kreiiih medical circles as 
well as III the ItxHllty of Qnimper It is 
iiM novel ns It Is simple 

Appantos for Tooting Tor 

T HK Riiparatus illustrated affords n 
simple and mlialde means of testJnft 
thi \iM‘4mlty and consistency of tars 
nroordlna to a Hritlsh Journal Obvl 
oiisly, liquid fuel« to serve its most use* 
fill piinsMc, must lie suftlelently fluid to 
How by KravltHtlon at nomml tempera 
til res. These condltious are readily met 
b> 50 ]s*r cent nitxturea of pitch mod 
oil, thuuirh It is by art mrAnn ouuanal to 
MS stvcalUs] no ]>er cent mixtures which 
Ua^e to l>o shovelcHl tint of the barrel 
This Ik not a qiicstlan of temperatnre 
lieciiuse os a matter of fact the mixture 
Is not so advermly affected by a compare 
iitUcly low temiierotnre as Is pnre tar, 
iiH Has cvideiiciNl In a no iN>r cent mix- 
run flt the (Jreenwleh Tar Works of the 
South Metropolitan Hss Company, liOn- 
(loll Fnalnnd, ahlch at a temperature 
of Vi ilearoes Fahrenheit was decidedly 
more fluid than an average tar at 00 de- 
arei*s 

It hns lieen miggesled that the stsn 
ilurd slMiiUd lie speeffle gravity rather 
than (icrcentagH of mixture, such a 
Htniidiird, however could not lie uiilver 
sully Applied owing to iho variations in 
the innkes of tar Tims, while the spe- 
(lAc gratify might lie the same, the 


Jol> The hole Is tut, of tbs desired slsei 
111 a jiffy A single chm k and blade are 
snmdent for drilling and sawing hoUs 
of a wide variety of alse The blade 
iim lie idaitsl In any ctrcnlar groove tor 
desired sise. 

An Alarm f«r th« Sleeping 
Flahennan 

I ABOR-SAVING devices whereby the 
^nshi^mum may be relieved of con- 
stant watch of the cork as he seeks to 
ensnare the 0nny tribe are not oncom 
moil, but the use of an undirella rib and 
A sleigh bell as a warning signal of a 
<at(h' Is an ingeniona coutraptUm 
rigged np by a colored man Ashing on the 
]*(>tnmac lUver, near Waahtngton, D U 
A discarded umbrella rib, to which 
is attached a aleigh bell Is stuck per- 
fiendlcularly In the bank When a Ash 
nibbles tbe bell sounds the alarm and 
the disciple of Isaak Walton Is ready 
to land the easily begnlled member of 
tbe Anny tribe The attendant of the 
hook-anddine con go to sleep on the 
luink feeling conAdent that when the 
slelgli bell tingles there Is a perch or 
I'AtAsh on the other end of the line wait 
Ing to b# landed 

A linen line Is fastened to the cud of 
tile nmbrella rib, while the sleigh bell 
U tied near the top of the rib As the 
Ash nibbles, the rib etislly liciids and the 
Alarm Is given The darky claims for 
his invention a contribution to the cam 
pHlgn to reduce the cost of living 



To test tho codsistoncy of tars (the apparatus is obown on its side) 


One dmlar «aw ifar all tbe 
wbaUrmr dM 


fl<tnn] (^MAlHt(>ncy (tbc all Impfirtant 
fii<*tor) might vary consldiuiibly The 
ovnit fs^rcoutage of the mixture need 
not he seriously considered, as the cake 
rltb valuts of the pitch and oil are ap- 
proxlijiatelv the same It therefore re 
Hol\(»H Itscir Into a question of Auidlty, 
and this may 1»e determined by the in- 
xtnimeiit under notice. It Is Arst neces- 
narv to preimre the mixture of highest 
iHmslstciii V which can be proAtably em- 
] lo> ed, nnd then have It tested by the 
Instrument Tho test Is made In a cylln 
drical vessel, the material to be tested 
ts^lng at 77 degrees f'abreiihclt The 
Insimment Is allowed to sink into the 
mixture, the time occupied In sinktng 
by that portion of the Htem between tbe 
two rings A and H Indicating the prop- 
ertliH of the mixture as regards con- 
si stp»c> 

A Handjr Cirodar Saw 

T he mocbulc wtM> It oMIgad In tb« 
course of hts daj^s worit to cat out* 
from motal blocks or dieeta, any cmi- 
slderable namtiar of holed, will taatlfl’ 
1(1 tbo utility of the Instrument shown 
^ here It was or^tlnally designed* w« av* 
given to nndorstand, by an antoosobile 
repair man wbo wag Inqnantly calM 
tipon to pat new speedotteton and other 
iMtniiMnra in irid InatnuBOBt boarda. 
The drill li Parted at tlia center of the 
hole-tobfla^lhll After weU Into 

the meUl the aaw comes aUmg In Its 
trail and takef hold of Ua nd of tbe 


Chicago Cit 


eer Fayora 


te: 


When the flah nibblea* he rtagi the 
bell and the •Itcptag iahenmui wahea 

Brooklyn tailor undertook to sntlafy 
himself ns to what there was in It He 
got hold of some heavy wrapping paper 
and made him up a suit Iho material 
did not look to his practiced eyes anlta- 
ble for needle and thread, so be naed 
the paste brush Tbe result Is the suit 
of our picture U was actually wont 
about the streets of Brooklyn for s day 
wlthoot calamity of any sort and with 
out attracting very moeb attention. Bat 
It was not a rainy day 
Hnwever, as we have leamiMl since, 
this Is not the sort of garment that Ger- 
many threatened to send ever here and 
sell for sixty cents per suit From Its 
nppoantnee we do not think that many 
Americans would have been satlsAed 
with It, even If it was American made 
Tbe German ]>aper suits are made of 
|Mi|s>r yarn that is woven Into a coarse 
fabric, and come pretty close to our 
American Ideas of cheap hot wearable 
clothes, ulthonitii too heavy for comfort 


L ATB reports show that amend- 
ments to the traffic ordinance la* 
Chicago have been drafted for submla* 
slon to tbe city roam 11 with a view to 
preventing rapid destruction of the 
street pavements by exceMlvely heavy 
traffic The propisted changes were dls- 
cimsed at a recent meeting In the office 
of the city engineer It is proposed to 
(bangi* the grtssi weight of vehicle and 
load from 40,000 pounds, as at present 
allowed, to 80,000 pounds, with a maxi 
mum weight of 1,000 ponnda per Inch of 
tire width, but it was agreed at th# 
meeting that tbe combination of a tra^ 
and semi trailer with load sboald be al- 
lowed a weight of 832,000 potmda, with a 
limit of 24,000 poimds on any one axle. 

United SteUs Pfeteate Ahimd 

U M>KU the Nolan btU* tbe privi- 
lege of oar Inventorg to Ale appli^ 
catlooa abroad, covering Inventiona 
where tbe rigbti of priority bad not ex- 
pired Angnat 1* 101^ en^ Beptapibtr 
JM After that date no valuable patent 
rights aecratng to Amtrieaa laventpva 
daring tbs war can pmvfw 
protocttoiL 

tlMftlMr MI 

S OMB ttM vkn tkan «w * 
Hnw* JaM •< mdt— It rtwnt yuam • 
Boita aod tb* poaKfeOUv «< ttali MWW 
Oa woaHa tnd* «« aT liyliiiaa. a 
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S«<«>b«ra, 19S1 


W*t«r Fuuum 

fftom 

owtwd that It takea about aem and a 
UlU mllttob cttMc faet Co make m ooni* 
Iktato lockava TUt repreaenta the amoont 
qf watar drawn from Oatnn L4Um In Uft 
ins a veaad 85 feet throoffa the three 
lockt at Qattm and then lowerlus It 
down 86 feet to aea lerel thronsb the lodu 
at Pedro Mlsnel and Mlraflom. Hence 
it can be flstired that the stornac of ap- 
pcoxlmately 10 bllUiMi cable feet of water 
will proTlde fer 1240 lockaeea. Durlos 
the entlra calendar year 1020 (the 
aacHint of trafBc waa the largpNt In any 
{werlona twelre month period) when 
over 8000 TCMria paMed through the 
canal, the total nomher of lockagea waa 
2891 The difference lu number of ahliia 
aa emnpared to loekaaea In ilue to the fact 
that with two ahipa in a lock cbamlior at 
the aame time, but one expenditnre of 
water la neceaaary Durlug the itafwaise 
of the Paidflc Fleet aa many aa alx de> 
Btroyora lahhed tofether were paaeed 
tbrongh tbe locfca at one time KxpcrLeui'e 
baa shown that with ordinary link in the 
arrival of large and amall reaiicla, 24 
lockaaea may be equlTaleot to 80 HhliiH 
Floatliis, Uftins and lowerlna ships 
are not tbe only usea made of water at 
tbe Panama Canal klurc than twhv th« 
amonnt of water required for lackagea 
during tbe calendar year 1020 aaH used 
by hydroelectric plant located lie 
aide tbe spillway at Oatnn, lu thu geuer 
atlun of electric pimer for tbe nperatlnn 
of the locks, the marine ahopo, dry dticki, 
and other Huxlllaries and for lighting the 
entire Canal Zone It will always take 
at least twice as much water for the hy- 
droelectric plant aa is uaeil for IcMkaget) 
even when tbe canal la operated at full 
capacity Daring the calendar year 102d 
the hydroelectric idaiit naed over 44 bil 
lion cable feet of water, wbkdi reiire^ 
seated 26 per cent of the inflow con- 
•mmed However, In case of an aente 
shortage of water there la a ateain iNiwer 
plant at Mtradorea which bams oil and 
can be kept at two-tblrda the capacity of 
the hydroelectric plant at Gatnn Of 
oonne, the prodoctioo of power at the 
MIraflorea plant la very mnib more ex- 
pendve than at Gatnn« 

The foUowtng table shows the cem- 
aamptlon of water from the lake during 
the calendar year 1020, firing the way 
tbe water waa used, the amount and 
per cent need in each Instance 


Wafer ffoaetnNpHoa, GW«» Lake, 19V> 


Oaoaa 

Billion Percent 


cu,ft 

of Inflow 

Spillway waate 

8100 

47 

Hydroelectric power 

4442 

26 

Evaporatton 

2240 

18 

Lockagea 

20.86 

12 

Leakoffea and miacellaite- 


009 

2.46 

1.8 

Increased eterage 

40 

:2 

Total . . 
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It la cooildercd that the minimum lerel 
for oonrenlent operation of the Panama 
Canal U to have the Uke surface 80 feet 
abora mean aea lerel, which malnUlns 40 
toft of water In Oalllard Cut Howerw, 
aa aboQt 05 per cent of tbe ahipa using 
tbe canal draw leas then 80 feet «f water, 
thara la a wide margltt for practical op* 
eratten Should the water level by any 
chawce dipp to a point reducing the depth 
In tbe eat to 80 feet only ahipa drawing 
in ewiMaa of that dapth woi^ be pre- 
vented from ttnUiir P*«efr. repreaent- 
tng 'but 5 per oant of the preaent traffic. 

ru apaee between tbe c<hiTenleut 
nHtttmm of 80 abote aea-lerel and 
the ki e ** t** * ** eUfaae level of 87 feet, 
prerUba diteoat 9ft bUUoa cubic feet of 
wdbMr for cwaiwttoii during the dty 
MMI^ «• cjrtr t&i ljb» there fi w 

the BWUHWfiiii Sc the ptymt 


P 08 M, enoogh water to handle 1926 lorir* 
ggea, or approklniately iistaea lockafag a 
day for tbe average dry aeaaon. Thta 
wlU care for more than twice the p re a en t 
traffic of tbe canal, hence it can be seen 
that there Is no Imminent danger of 
tbe Panama Canal going dry, or tbe water 
supply being so reduced as to Interfere 
with the operatlou of that great highway 
of commerce However, should tbe water 
supply become luaufllclent two projeeti 
for Increasing It onougb to operate the 
canal at maxlmnni capacity are now be- 
ing studied 

Our “ZR-2’’ Airship and Its Shed 

{Continued from page i$0) 

Couaiderable dlltlculty was exiterleuced 
in designing the detail of tbe oroasing of 
this conduit with the ibMir tracka It 
waa neoewiary to proTlde somo closure of 
the Blot during the passage of the door 
trucks Iwcanw of the shock to so large 
and heavy a atnu'tuxx* by Jolting over this 
opening A plan was perfecM so that 
lit each crosKltig of tlte rail with the slot 
a mo\lng mil hsN Imh*ii liistulleil which 
<*an be throw n by liiterliKkliig c^mnn't- 
Ing HKlN tying together all of tbe cioaa* 
lug ^\beu the d(M»rN are no In use, this 
rail leaves tiie slot o|iou fur the iMiMaage 
of tbe tmlle}, gii>H and line to the air- 
ship When the d^sir In niHmt to Ite 
moved, the i^nneetlng rod Is thrown and 
tbe mils mo\e up to tlU up the riot o|K»n 
lug and provide a continuous tnuk for 
tbe door 

The doors are mouiited f»ii Htandard 
gage trucks which travel uu iwo Hues of 
track laid on concrete haHee They are 
driven by electrh motors with the power 
transmitted through n plow wbidi cndlecta 
nirrent fn>m cHinduriors in n riot This 
slot, or ciimiult. howe\<r, only appmaihes 
tbe outer etlge of the door, so as ti* avoid 
poiMlhle Are risks of an electric eondmtor 
near the o{iea door of the hangar Tii ad- 
dition to the electric drive, an emergent y 
winch with caldes for hand opemtlon Is 
provided to o|ieu and eluse the dottrs lu 
case the coirrent or motor sbnuld falL 

Special attiutlon had to be devoted to 
the lighting of the hangar because of the 
possible presence of expli>slTe mixtures 
due to tho eecape of hydrogen from tbe 
(llrlgtblps. No wires or exiN»He<l oonnec- 
Hona are ever Introdncetl inside the huge 
abed All lighting la provided through 
heavy glass gas-proof covers In the walls, 
floor and roof with the eonnectlotia out 
side the structure On sccunnt of the gas 
which Is used to till the balloons, actinic 
glass Is UBe<l in tbe skylights aa It cuts 
out all tbe detrimental raya Special pro- 
vlalons for worUng In the hangar are pro- 
vided by a number of catwalks, or borl 
sontal balconies running along andar tbe 
roof Fastenings for traveling hoists are 
provided along the roof rafters 

UtUliiiig Tomato Waste 

(CoHftfiocd from pope I 6 i) j 

Indlanapcdis, the hnb of tbe middle west- 
ern tmnato pulping Industry, the cost is! 
estimated to be $80,000 To ossemble tbe 
2600 tons of wet seed alone, the charge 
would be $16,800 If tbe seed are ahlppcd 
to tbe central plant, they are merely 
wahbed, pressed to eliminate excess water, 
and dried In roury driers If the entire 
waste is consigned to the central plant, 
tbe seed must Ite separated and the two 
lots of seed and aklna dried separately 

Vnder the plana of the producer sep- 
arating the seed from the remainder of 
the waste at each pulping statton. the 
brevity of tbe tomato-pulping season | 
(Angnat 1 to October 16) la taken into, 
consideration. The assumption Is that 
the plant will be of only sufftefent capacity i 
to dry tbe peak load, preming the seed 
during the winter moutba. About 8200 
tona of dry aeeil will be acceaolble Aa- 
miming tbe **unk»n" working day of an 
expeiler aa beliig 8 tabura, with a capacity 
of 606 pounds aa hour ooo rxpeUeir will 
ernah 2 tons a day FtgQring only 900 


working days, and one expeller handling 
400 tons, six ezpellcra would be adequate 
for acc<nnpllahl]^ the Job Au nllowaucu 
of $6 a ton of raw material la made for 
drying and handling from thu cars to 
storage bins preparatttry to expelling, 
whllo $16 a ton of ilry Heed 1 h nnkiitiefl 
as tbe cost for cxtrui^tlng the oU and 
baudlitig from the seed riorage to the oil 
lu tanka. Overhead and management 
charges are Intlnded in this compiitntion 
Oils extrarted by thiw pnwrlhed 
inutbiNls have been prououiuvtj ns of ex- 
cellent quality FetNlliig tenth with unj 
mals have determlnH the nutritive riilue 
of the residue The mlentlht uIho diter 
uilneil file value of tbe Onliwell avritm 
of grease re<ti\ery from garbage liivolv 
lag only a riugle handling, yUldlng the 
flutshwi fertiliser and iriide ntl riuiiiltn 
iieoiisly, such a HyMtum Iiiik tho n<HnntiiKi 
of leaving the pin lit uneiKnmhenNl for iqn 
eratioii in the maunfai tun of other pro<l 
nets during the remainder of tht \ear 
Based on a large stule oiienitlon of ex 
iMtliig plants a charge of |4 7'i a ton of 
mw material In hHowchI 1 hi pnM'ceilN 
fmm fnbrlcateil tomato eythme wiihte nn 
ei»mputed by Itex-tor Hibrnetler to lu 
$n(l.<NM) while the expeiiNC would U» $ns, 
000, rendering the atiltxatlon of the whole 
waste us a fisillsh iindertAkiug Ilow 
e\«r, if the seed alone are riilpped lu 
The profit to lie derived from drying and 
expelling ts approximntelv $.VtiNXi Hits 
prtiflt is reullxthl by flgiirlng t xisrlled nil 
at fourteen cents a pound, 4»11 at 

thirteen eeuts a tstiind, pn^HH rnke nt $40 
a ton niid drj skins at $1U a ton 
Ibe maiiufucLurtTa of tomato pririiKts 
in the Lulted Htates might profit by the 
example of Italy — premier tomato-proilnc 
Ing country- In thu utlltsHtlou of Meiris 
and skins The province of Ptirma uhcs 
83 060 tons of teiiiaUH>s aiiiiuslly, this vol 
lime yteldliig from IMNiO to U.tNNi tuns 
of hkliis and secHl, containing 80 \H*t cent 
moisture. Upon removal of tbe water 
tht*n» Is a residue of Im tween 3000 and 
4<N)0 tons, of which aliout two-thirds is 
aecdH ihe poaribllttyaor recovering WXI 
tons of oil from waste seeds Is not a far 
fetbbed aupisMiltlon when It Is state<l that 
these seeds when oxtraetfNl by pressure 
yield 18 iicr eont of oil uiul liy solvents 
I JO per cent Tomato-seed oil has a heat 
Ing value on a iwiity with thnt of ullvi 
oU, and because of Its drvlng proiiertius 
U useful in soap making 
Various mclhudK of extracting the oil 
from the seeds nre In vogue hi Italv One 
Lhemist miggeata a wav of divorcing tbe 
seeds fn«> the sklna by agitating tho 
mulortal with water and permitting it to 
settle, the scinI dcNcendlng to the Nittom 
l!,xperimeiits condnetcfl liy tbe Offleo 4if 
Home Economies, TT S Dtqiartmcnt of 
AgrUnlture, indicate that tho dlgeatlhll- 
ity of tomato-seetl oil comtmrea quite fa 
vorably with that of olive, almond, pea 
Hilt, cocoaniit, walnut and braall nut 
oils When refined tbe tomato product 
can be iiiwd for cullniiry pnrposes, pniv 
lag sallsfnriory «s n wilad oil lestH 
shc»WiMl that 16 days elapsed befi>re the 
oil assiimeil a soft ami Htlcky film, the 
expertnienta lielug condueted to nsoertiiln 
Its drying properties. The proeesH eould 
doubtless lie hastened by the addition of 
driers to the oil, anyway, tbe MleiillriH 
arc lii<llfie<l to iittacfa eertnlu merit to 
toe oil os an Ingretltent of luilnts niid 
varnishes 

Thu residue after extracting tho oil from 
tbo In ciaaaifled aa tomato-seeil meal, 
ranking In protein content with cotton 
Hi>e<l meal, anntlowur seediake, HeHumi*- 
oil rake, rape seedcake niid linseed mi'nl 
With resiK*ct to moisture and ash e«mteut 
the product obtains a rank alongMtde oth(*r 
feedstnffa Italy baa likewise CHtAblisbed 
the worth of tbe meal as a feed for cat- 
tle, a factory being In opemtiou near 
\aptefl for tbe Indnatrlal mamifacture of 
tomato seedcake. Feeding trials are cim- 
vlncing that tomato oeedeake Is of equal 
food value to linseed cake In the main 
tenanoe of milk cowa. Similar luvcstiga- 


Uona of comparing tomato ■eedctfce with 
flaxseed cake gave the edge to the f«»r- 
mer us being rither In protein and fat 
Complete uLlllaatioii of the vast accuiiiu 
Igtlon of p>mAto miris In tbe United 
States In prtriueing oil would alao yltld 
a byproduct of IJIN) tons of meul Also 
siipplemeutary to tbls volume of meat 
there would lie nvallablo 1800 tonn of to 
mnto sktuH DiiplUate the oxaiupU of 
Italy— Incori sir n ting the drliri skins with 
tbe meal— and you have euhsnceil tlie to- 
tal volume to nppFtiximately VHio tons 
hortunntelv, the hi** nmiilatlou of tomn 
t(» waste 1 h euiieeiitriitfri In Indiana, Itiwu, 
Michigan, mid Ohio In the Middh \teri 
and New Jer»e>, Peiiusvlviiniu, \*w Voik 
iHlawnns ami Murylinid In the East— ii 
mndItJou that loghnlly hirlp^ the Ini'll 
tloii of a nriuLlng plant In invli of tlM*- 
two priiicliMil H04 lions 1li)N would fn 
(.ilitate thu iinm mblJng of the < rtiili nut 
terliil nt n minimum ixihukc, whlU ii i-o- 
ojNmttve pliin of niniiiifai ture wmilit 
donbtb'NK give a stiiblo fnumlatlou to the 
Industry 


The Motor Clipper 

pttgi ttit) 

the Iilg bruiiee of TlNMl tons, built In 
191J and conrideml the largest nuxlllary 
vessel atliiAt. Her entire twin wtiw mn 
< hltiery has Is'cn taken awuy*, liefaum.* 11 
wns mmh t(H> exiHiirive and spoilt the 
N|HH>d nf the ship niider sail This Is n 
most significant fuit ^Iranco is a 
M|nnr«' liggeil ship, wlibli of loiirst uiiult 
the matter still worse but even a twin- 
screw mliisniir Is not nimb lietler off 

'^ome ahlpowriif rs imiw go so far ns to 
do awny with mmhlitery entirriv fur the 
propulsion of sntlliig shliis, and for their 
handling ns wdl of eonrse If no re- 
dm tloii In the niimis r of en w Is ulloweil 
there Is no objeit In Installing costly 
deck and rigging mm hiiiery in the form of 
winches, etc hor proiailslon, at present, 
one has the choice of the nminion single 
8en»w 1 1 w o-blmleil of r-iHirsc ) hy draulh 
proimlsloii and them rial pmiieller Tlu> 
last Is of ctnirse Ideal for propulsion of 
a sailing ship In calms, and as a Ufoot 
screw cun easily alisort) UNI horsepower, 
with All Aerial motor Installed on dcik, 
this might be the ultimate solution of Ihe 
pnildem < >nly at timl ex|ierlnnc« can 
show which is the liest But beeauM' the 
HAlling ship Is hclplcsa In calms, and 
calms coat monev , some kind of 'all 
work” propulsive mm hlnery niust he use*! 
where the cntlrt* outllt, or a part of It 
can bo used for c.Tcry piinaise on Isiurd 
requiring isjwer Tho mony dlfforeut aux- 
iliaries to the main engines now useil on 
motor shlim, not oiilv cost a goml deal of 
money hut lielng llttl. used, are sure to 
he ueglKted, and cun certainly be left 
nut In a soiling ship Only thus can 
ismer lie made to iMiy nowadays. And It 
Is surprising how little power Is needed to 
move a big ship at 6-6 knots 

As alreailv Rtated n successful salUug 
ship mimt nlmi have an easy form of hull 
and gn*Ht stability two qualities that arc 
oootrury to each other In sailing yuihU 
tbls la evaded by using a d<*cp Iwllast keel 
Ikelow the bull, the kt'el marring the 
double ptiriHise of h*4 way stopper and stn 
hlUser In the 'Motor HlptMT artificial 
stability Is m-eiired hy antomatlc ImUast 
tanks, which eiiiptv to leeward and an 
kei>t full to windward oh miulred Imt in 
heavy winds only Tho very simple 

means used cannot yet be disclosed 
(imtentH tsndiug) and ext'Oid in tacking 
very little If any pumping is reciulrcd 
niverthcdess, the stability of th© vessel W 
more than doubled 

As regards the form of the hull, lu tlii' 
“Motor CUpiK-F full advantage la taken 
of the writer's dlacovery of tho natuml 
shape of tbe water holh^w In c losing lie 
hind a veaael Alttaongb the bow wave 
cannot be overcome nnd does show in 
tbe photograph of tbe model, tbe entire 
abaenca of a riaihle wake proves that the 
iContlnuod on page JfS) 



Recently Patented Inventions 

Bri^ Dmaipiktu 4 PoMW Mmhankd and Eketrkal Da$iet$, Tatb^ Fmm imfikmndk 



Pertaining to Aeroiuwtlce 

AlUPlANh.'-O '• OrrrN, Box 7B2 UooM 
Jbw a«Rfcstchrwan <*KnMfU Ab «»f tha 

hivatitlon lx t« provMIr ntrann for fxcUUxrtu* 
th« prupttliiinu of nlrxhlpH of auj tnir and at 
rhp Mimo tlfflt? coHiH>rrr I be motor fluid A 
riirtbor object In to yroTkle nieaDt tor utlUi- 



A PI AM BKtTlim 

Inic the muTcnirnt of the xlr to IndtMe ■ nK 
(loa (vr partial raeuom to andat or trauimlt 
notlott to the pruiH<llliiK meant the tlr current 
Itatalns rearwanlljr tu the propener of the, 
mtchlue 

Portalning to Apporol 

HNION OAHMKNT -U T I»WTK« Kalrfteld, 
111 The Invention retatea to apparel for 
iHiyn and irlrla U» object It to provide au 
nndemrniMit arransed tu alve the oter the 
drelred freedom In momnent of bodr without 
danger of unduljr ttmlnlna or tearlna ttae gar 
meat. Another object it to prevent the utert 
IhmI/ from bolfia exiwaed at the mroaJ tide 
Ii|»enlnan while the ormeat la worn 

KtlKT COLIAK IBM IlfcB *--J O < onmuB. 
437 W 4ard HI New York. N ) Ihc prea- 
lul Inveatlon It lu part a tpeclflc form of 
the luventtou fonultia the tobject matter of 
United Mtatea l*ateni No 13(ltt703. frantc^l to 
the Mme Inventor hetiruargr J*! 1H31 the 

lireaeat Inveatlon Inclodra a novel meant for 
Hiljuttlna the relation uC the upper and tower 
wTtlonn of a two-part collar bolder 

OARTCfi.-- Uri un 0 yfAUM\ Box SQ. 
Weatwood. ('at The liiventlou relatca to a 
irarter armnned to bold the hone tecurely In 
placa without dauder of iindulr hlndlnc on 
the naec t leic or Interfirlna with the blond 
circulation Another object la to provide con 
venlent meant for tafcljr ttorlnt money jew* 
dry OP other arttclew the device may be 
qufchly placed In pittlflon or removed from 
the tec 

flARMHNT — A mkk 0 nnnxr 3B Rowan 8t 
UInfletd L. I NY The object of the In 
Tcutlon la to provide an miter or uiideryar 
went bavlnc lece. «uch aa rumpera blooincra. 
ilrawara. roablnalton chcmlae ami drawera and 
the llhe whereby the dealred comfort to the 
wearer la Insured anil the wearer can readily 
exiTclae the lower llmha lu walklujr mnnlnc 
or Jnwptnc without betne nniliily hindered 

EUctrIcgl DeYlCM 

TNIHIABIK H K-TUU HAW -DC 
1 ASOR 700 \V Atlantic Arc Audnlma N Y 
\n object of the liiventlim la to provide a liRht 
iMiriable electric aaw anltable for oae when 
acittafed hy an electric current with a creat 
aavlnc uf lime and InlHir lu (hat an operator 
may cmrrf U hy hand from place tu place 
and uao U U resdlly anti aa accurately aa n 
band aaw In pcrrt»rwlnie illircreut yradca of 
work more rapidly ami with Inw phyabal m 
ertlott movable auanl membera arc provliled 
lu preclnde dauovr to thi oiieratur 

BArriffltV JAR WirrMiMM 207 H ilth 
HI , Llimoln, Neb The liiTviillon rrlnlea to 
Imitery Java need In cotiu*H:tbm with autoiiue 
*Ho rehlcleo, wherdn the platea, and often 
itic eella, thcmaelvca, beconic cracknl due to 
ihe vvccMlve vibration Au object uf the In- 
veiiiion la to pnrvidf a Imttery jar parileu 
larly adapted for nae In connection with auln- 
iimflve rehlclea or other adaptntlona In which 
It la luhuiltted to extreme vlbrstlou 

IIOLXIRK KfJH l\rANl»K8t RVT MOHTg.— 
U A ttATMONh, Ronth fteiMl, Rath Hiilt tn- 
Tcntlou rclatea to holdera for Ineandeaecat 
llphta adapted to be uaed In locoaaotlva hiwd- 
Jtjrlitis for litataure lu place of a carbon ejee- 
lor ao that the Usht will be anpported at the 
fucoa of thn renectiir W 1th thia device no 
changa la required In the eo&atruvtkHi of the 
hmdtlght, and it la not neceaaary to latarfert 
with the rafleetor nor Ita UHmntlng 

Of IntoMt ia Paman 

TRACrUB ATTACIIMKXT.-^ K SCHPlua. 
addraoa W B. Patnn, ChaliMre. Waah The 
InventlOB paKlcululy relatea to au atUehmant 
for ttaetov* which are adapted to pull plowa. 


ditch dlpvcra. cnlttvatoca, etc An object |e m 
pmvhle a mcaua for Ufttiig the plow or dinner 
»g the fffound when they arc not In neei and 
to provide band-opera it vc mean a on the tractor 
for ruutroWng tha poeltlon of the plow 

Of Omeral Intcraal 

( ABl\taT-»ULLia C TUMick^ 1666 flowell 
Ht , Fort Wayne lad Inveatlon rHatca 

more particularly to a eomblaatloB cahlact 
tncladlng an ironing table, preaalng hoard, and 
rtothea rack the object being to place alt tif 
the needed aiailJiranee In Ironing launedlafely 
at hand aad eliminate all waate energy by 
aavtng vtepo. A farther object In to provide 
a cabinet when clooed whlefa prceeata the 
appramiicc of and cunntUntee a practical work 
tabic fur the kitchen 

HMOKlNn riPH C1.HANNB--K. C Onw. 
MAUKJM 3414 Van Brunt Ht , Brooklyn. X Y 
Among the ohjeeta of the Invetittou la to pro- 
vide a deanliig membor preferably lu the 
nature of a piece of wire or Ita equivalent, of 
a permanent nature and auflkient length f'*r 
cleaning a pipe atom The wire being adapted 
to be easily cariied In colled form within a clr 
cular holder tu a vrat pocket, a head or en- 
largcnieut at one end of the wire bdng pro- 
vided for all the mantpalattona 

IRIMKHTir ItKFRiaERATlNO APPABA 
TtH— K M Biakbly. 66 N 16th Bant 
(Irange \ J Thla laventlon hea for Ita objeet 
to provide a aluiple compact and edlclent ar- 
ea ugemriit which la particularly adaptable fur 
epparatna of small capacity Another object 
1* to iiFovldc a refrigerating aiiparatna In 
which nuilHt air in ntfllacd aa a cooling me- 
dium fur eondenatng the rapora of the refriger- 
ating medium 

COM A 1*01 m H CRATU OR VACKtSQ 
r ABU — 4 h UAikarusp. 28 Fullarton Rd 

Parkabh Honth Auatralla Anatralla. The iii-> 
vcntlon has been dealgned for packing, uhlp- 
ping siul trsuaiHirtltig guntla. being no con 
airucted that when empty It can be cottapsed 
or folded dowu Into a ■msU epscc thereby 
retluclng the Nimee required and conaeqncut 
coat and the liability to breahaire When 
erected the parts liim^ick and hold cme an 
other Arm 

RTATIONAHT —A Calcaho, Im Onalra, 
\enesnehi This liiventloD rclsfm to a device 
which docs a way with snparate envelopes and 
letterheads, and bss for Us object tv provide 
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HIlOWINll HAW AMP rU| IWp T|KWn 

a roiuhliieU envelope sud incloeore formed from 
a single blank having lines of partial separa- 
tion Slid lines of adhesive for permitting the 
sheet tu he ffihled into a letter and an en- 
VI lop fur the letter 

MAHHAdb r>P\UK.^ 41 MgiWS, c/O 
Ht Joseph s Sapltarlnm. Alb«qusfqae» B 61. 
Au objcti itf the InvvntlDo is to provide a 
ma image UctIcc which la hollow a^ which 
nmy ronUlu a healing or cooling agent to give, 
to the lurfacca of the ntseeage devise the 
desired temperatnre A further vtijcct is toi 
provide a shaiK* of device which faellltatea 
varlons maasaglng operattons. { 

THAr— If B JtsTin. Napanoch. X T,: 
An objnt of the Invention U to pritvlde a ems*- 
strocHua of trap automatlesny eontrolled hy 
a SoaC In the trap atid adapted to fore« th#; 
water to a thah at a higher cjsvatloii or re-: 
turn the sanw to the beUer A fnHher objNt^ 
If to prevMe ah anran gen mat of dtaphiwpA 
and neaas op ewt sd thereby te eoatmUlai the 
flow of water from the trap threegh Aw; 
medium of lift •Cram admitted to the vma 
to exert a prenwuw «a the water 
PBOCBM i^B tan fwamcnos pa X- 
CBTBTALLltBn BBTBB pf flTBJ^ 


I lUiTNATB-tntOtUD — d)* litHiDm*Kna« Brits, 
umr ttcrlJn Prwmta. Oariasny Thie p r oesse 
for the production of a eryitaIBBe ester Is 
f harscterlsfd In that first Indto la the prse sae t 
of aqneoos acetic acid la added to the ataato- 
ricinatc and the latter then transferred to the 
ethyt-cater 

POM3iVa BBIX-nl f HnwiHS, Aiet Boeka- 
way I., t S y The p r ee an t laeaatloo re- 
fatea to a foMIng bed of the mantol type 
which Is arranged to be rnlsed to a vertleal 
iMialtlon against a wan so aa to oooupy a 
mlelmam aimnint of floor spaeSv end alw to 
iinivwie a shelf for eupportlns ornamental or 
other aradeai 

riBAD rRAHR rOB BXrPPOBTTMO BYB- 
W HAVitAMp. 640 Manhattan 
Arc New York. N Y Aa object ef thin In 
vcutlon Is to provide ffnniM tor eyeglissee In 
which the weljtot of the glnssas wItt be taken 
from the bridge of the nose and s n pp o r tcd by 
other parta of the hend auch as the forehead 
or cheeks. The device comprlsM an adjustable 
frame fbr supporting the leasee, and means fVr 
aupportlng the glaeace from the head. 

1TMBHBLLA (.OVER.—! II WgiHano and 
r t Bianign. 28 K 21st 8( . Xew York, X T 
It Is the purpose of this Invention to to eon- 
airuct m cover as to permit of a certain amuimt 
of stretching ao that the cover can be eaWly 
drawn over a rolled umbrella and will ningly 
lit aroand the name to provide m neat and 
uruamcntal addition and ona which trill pre- 
veut injury to the threada of the umbrella. 

\ANITY IRIX— a VKilCBL. tin W 166Ch 
Ht, New Tdrk. N Y The Invention relates 
hiorp particularly to that type of toUet case 
adapted to be carried In hand hags, satchels 
nr the like The primary object Is to provide 
a devhM* of thla chameter In whleh powder 
meepfacles era employed, the puffs hy which 
the powdere are applied serving as a means 
for retaining the powders In piece within the 
recet>tacleiA 

( 1 r — B JiuiMiMwi Iji (Jrange Mo An 
object vf the Invention Is to provide a device 
adapted to hohl a Hqnkl so that a pcrsoit aiay 
drink rherefrem while In a reclining or cecum- 
hent iMialtlon Without IncoUTenlenee or without 
spilling the liquid A further object Is to 
provide n device that has meana operable to 
prevent the flow of a liquM therefrotu. 

HMA-KhnVB K tmillE— A. W B. JoUH- 
ttOM, adilreea It 1.. Johnston. Am Trust Bldg.. 

! Illrmlngham Ala The Inveudon has for Its 
, object to provide a self serving store with 
a plurality of cumpartmeata for the display 
sod sale of aepsrnte lines ef stock, ths coa»> 
panments having comer, wrapplag, checking 
and paying statlona so that the derk on doty 
msy he In rinse mvixlmUy to the rostomsn, at 
tho same tine watch the entnneea and exits. 

RTADIA ROIWE. O flcBWlBB. Box 266; 
llH»tlngf<ui \ Y This mveothm rmatas to 
surveying lastmiaents and has refoesuee to a 
sudla nul provbled with gradnatioas eoaaist- 
log of unit mnsuriug flgnres^ each of which ia 
placed at an angle to the axia of oaM rod 
An objnet is to provide a form of graduacloa 
for a stadia rod which wtn be Mmple aad free 
from cnmplloatloas teudlng to eenfOM or d^ 
lay the trnnslt amn. 

lU O — K. Hnuingmiu^ 46 Leonard BL. c/o 
l*loucer Kng CMx.. Msw Tork. BY It la an 
(Aijcct of the larentloa to ptovMs a sftsUod for 
thn prudoetloD of vugs which will enable the 
wearer to amke a rag from a stoffle strand or 
hmld of matetlal, and enable him to change the 
cobir Ilf the mg to produce a dnally eonpleCCd 
article having allemate haada or ringa of esl- 
urs to produce a mg (rf pieaalag appeaiaueei. 

KAN OB BIiOW1filL-~e. I. OAaruu, c/o 
Mouson iNmllng ffyetsm Co.. TO W 46tfl BL, 
New York. N T Tha general olijeet of the 
Invention la to provide a Can or Mower wltk 
a view to promote fnclUty In making and an- 
wunbling of the styuctaral elemsnto eataiUg 
tnt4i the fan aad Us frame as well as t4 prw> 
mule dMirsalcaice la the instattitien CC Ahe 
fan lu a vsntfkttag syeCsmi an^ to gtovife a 
fan which U dnrSMs aad made of AmgAa 
yartu 

BtrBMABuni ktlKK^ camie flk* 
K 12th Bt., PhUMAffMfl. 1^ mmma 
relatw to a tomagiaa tow to e t M ia mi, Thg ^ 
Jeet to to piiivida fto tW btollaiiflfl^ 

a a flh ms ito g mbto tor to tha toto flrhMk.i^ 
mlna la aa h m wn M* and I* to 


mtoe, hy covfctag tha gfltdtoktto Igaltng. 4»( 
Vlsse With a rigto mrtol pffptasttoa^ 

PICWBI ffBA6dL-*L fftotoi Wt Mtm 
Are.. BresM Maw YM, 9 Xi, Ah a ^w B 4f 
Uito bivaattoa to to paovMa h iHm piMk 
indudea a pair of ttotmaihpt faato M lap to* 
to expone both Mgsa ef g etoto toto^hd be- 
twesn them. A fhHhar oplsai to pctotfla a 
frame havtog a hinged or dttsfihrtto wimQer 
St one sMe which msy be ramaved to permit 
the aatraace or wlcMtowaJl of a ptototh 

MoiRTtmtoPBBVBirriKo cornffounox. 
^ H, BsAnAHT, m N Oto Btn WtomygaR. 
Wto. Tha tttTtotton puttoutofto totolto to fl 
compoalciQa for the tnatatont of hwinhudta 
eah wlndews. wind totoWa hto fto Ilka wfcieli 
are subjeeted to tha aiemaato. tha Mm to to 
provide a eompoaltloB w h ereb y vain and other 
molstnre to caaacd to flaw in a thto area ghset 
in each amoner as vfot to obatouat a etoar 
vlsfoa The eoa^pesfttoa eanatoto nf tobacco 
water eomblasd with sagar aad paradhi tt 
oMy he readily appUed to the earfhBi to he 
treaCed 

COMB.— J P CAinuvai, 606 4th dt., Bn* 
Arunr. Texas. The abject of iMa toTaacta 
is to prwvMs a comb espeetoUy mtopwd to be 
utiBied to effect the stialghtoatog at extremely 
kinky hair whereby the hair after aadergntog 
trnatnmat of the semb Is stratgh tewed and la 
rendered ef such qnaUty that It may be 
dremed and 6xcd as dednd. 

MAP— C M Aanaaeov, 1614 Bans dlu, PhlL 
ndslphjn. Ps. The Invention amre pavttontorly 
rstoCrn to an IntsMlded map sspsrially adapted 
for cdoeattensl p urpu es s . The chjeet to to pro. 
vide a map which Ulnstratee the topegraphle 
and geographic fvntnres ef the sa hj sst of the 
map, which In the InsUnos of the 17nltea 
BUtM Ulontratra oleariy the bnaadaiise of the 
Btatec aad of tha eouaUM thereof, and aliefds 
meaui by which the proporttonata Mm of the 
Btatee and eounClos and ether coantrisa of the 
norld may he Uluatrated. 

tlOX BED BPBING CGNflTBMCTlOX.— It. 
Larivs. BOA Covert 6t, Brooklyn. X Y As 
object of the Inventloe ta to provMo a slmpla 
compact bos spring frame which to laeeet proof 
An ol^Jcct Is to provide n frame having a esver 
fabric or other snttobls material tha cetoa ef 
which are tarned ever the edges of ths bottom 
of the frame and clamped between the edgeq 
and a doaure porttoo. 

COKBINEO UAVea AND TOOTBrtCK^- 
M Bnncovici. caiaa Nattooato 618, Betospni. 
Bomauto. Tbe laventton ratoteo to aa ar^ 
rangtment for canylnf matehaa and tooth- 
pkka In a wrapper each oe are uasd tor 
pocket matehaa, ths anamment eompriaea 
two overiytog and connecting perttona. snob 
portion havl^ a pluvattty of separable meow 
hem. both ends of which am tosa, one and 
being pointed and tho other provi de d with an 
ignlM ■nbetanea. 

CAMBRA ATTACBMBZrr— W C. Manog, 
416 W 116UI BL. New Xovic, NX Tha to- 
veotlan has for Its object ta provhU aa nt 
tnehomot hy means of whlah tha enmarn mpy 
bt fbonaod to tha ordinary wmr» and tha ap- 
crator may ba toelnded to tbe. piathra. an nv- 
ramnaMnt of Mock wock aMtiag «tt tbd ahRi- 
ter txpostoc toa dim or plato at n prod star, 
mined noaher of oecondbL The attachamat 
may he adapted to a ntuttbap of dHtomne matem 
of eameraa. 

8au>t*iNa tad sNYXi«onL-^ Y. icum- 
aAt*BB, o/o Ooheea Bavslop Cto, O hhotop H. Y 
Among tho ohjmt a wjhUR the tovga tW hna to 
view aro to provide toands fbr rMatoyolflg the 
portion of aa eavelop to whioh la attoOhid tho 
deviern wherOhy the snvMap to agontod to tho 
ardvia totopod* to fngnitoto iho to umdg t tt itn 
bf t to trRm .tog too, had to mm»ato*«toiito 
oml. aoMCmettofl, 

<XAW^ t. ytadhammy a/a - 

Oohnoa Involop Con ftohooA It. T. tkto to 
mmtisd Kao tof fto nhM to ppo^ «k at- 
toahmont tor ioo Wh g thh ci ahhro dap At jw 
anvelcp ooaptomM fm toM ort to, mm 


tha Y itia todM to am* nfNMitok to 

nmnsctiin anVtha mMototot to toidtoMf/ ^ 

wMMBia i ^ c ti I v ,a< to wfc an 
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((MWfMMI /l«ii Mfft M) 

UtriMI ^ iMMltiicUtf nUnlum 

W« '^tafu^ «(*»• tA dM Mil* of tho 
*1iM»r In tto otberwlM «z 

mkmt vietM ia ib* Aiirtt ssrd Imm tiw 
arttat W M4* a •trlklDv nlotBlt* In 
MiHit tb* vpp«r caffa ntandlng wbemu* 
la im«tie* tbw gaira are niwara Ww 
•rpd, tba diroat ■tandln* and with th^ 
aaa a k i H Fa d to the after ald» of the maate 
Hraa aodiiaff to Itft danaifng abova tbe 
la tew arfla atol tfaeaa are kept steady 
bf tba wM pMMKUo OtbwwiM the 
aHoctMdhff of tba aalla Is correctly kbonn 
In fha pMm with oalj tba lower 
>oo w sas, a» dbown bm the anwe l la lit 
Cor ahnoet anythlnc In tba way of sales 
at Sea 

The apart of the lower aalla are used 
at catch baent aa idiown in the Ulna 
tntton betef aet off on derrick table and 
croaa teae a to alve more awtoa* to the 
earcki wariaHy to ttre and six masted 
seh o e n a r a with abort spars Tba lower 
aalla an stowed and thus there la no 
ohetmctlon to woricina the carao and the 
eaatly loarer aalla art sarad 

Tba aalla on each mast are Identical 
Which means the smalleat number and 
coat of reaanre asila and span Whan 
one re ads of u bla new UTo-msat barqna 
tacalrint a eomplete doable suit of aalla 
from the boUdars (8B2 sails in all) one 
mlltet stare Indeed at sncb waste In the 
preasnt economle eriria cmalnly cheap 
oeeaa carriage la not fostered by smh 
extravagance Let ns not forget that 
cheap traigbt rates cooeern not only tba 
shipowners Init Indtwtrr and fanning and 
aU drillaatton 

la view of the orerwbelmlng erldcnoe 
la favor of the e0<4mt sailing ship It Is 
Indetd fttnny to hear the reason*! nigcd 
by gome steam riklpi>wn<^ against the 
salUag ship Ths) are the verr reasona 
thaf^ la 188ft were used apalaal the 
staamer and for the sailing vessel Con 
ssrvatlsm alwaia finds u aeemltiglr platud 
Me reason for keepfng in the old mt bnt 
nscasslty Is a hard master Ihe ship- 
owner who sor\hM In 1600 will onn and 
operate only Tessris that, on the smallest 
piNMlbte cspKal ottttoy (first cost Intoivst 
depreciation etc ) Invotre the nnaUest 
operating espenst* and can carry cargo 
for dw riisapaac fralght ratoa, Indepen 
lUmtly of coal strikes fori shortage wind 
add weather 

sack a vssael 1 believe U the *Motor 
cupper' of 6000 tons DW big enongfa 
tor prodtsbls working snaaU enoogh to 
get cargo anywhere 

TmmmUtmg PIuMmiuIis and 
Omwagg bgr Buuo 

(Cenrinnsd from peps Hi) 
merhanleal riectrleal and ottier tronMes 
must arise The main dtfflcnlty Is to rc- 
dnea tba lag as moch as poeriUe so that 
one Impnlse wlU not bs piled at <9 the 

|iart *i»4j n «g one 

rtaOmOt luuuIwrltUw and priated 
Mttar kata bam traaMalttad bjr radio to 
tba Ifanah laealTlnc atattoo la fact It 
la batftrad that tbt greateat appUcatloa 
<4 II, BaUa'a rtiaarfcable ajrateai wtU per 
bapt be la tbo dlroitloo of groater aeon* 
nag. «ad ibo facaiatUo traaamiaolMi of 
ataalpNiHi. .CMma after wlaaaa of arwa 
papaa frift ac t gp owrlt t o a auttM oda bo 
MMUttod >br iHro or wIrelMa aad n- 
nlnd arttiMt a atadlo doriatlim fma 
Hflriaat Fw rt h t tawro baeaawotibo 
apaad ti tbia tranaaitaMon It wOl 
IMraaao ibo traAe om onr proa> 
oat aMiaaa aC ootaaa l ta t lcau 


IriMtdilAkoM 

(ONMaMd frm tm 



It It dS« that 

M Mkb^ 

%fSX^ 


In tbo alaolrto tornno s aad la than ooopt 
verted Into acetylone by nmaas of the 
aettoi of water AtooM may ha pane 
dnesd from the aeetyhne In two or (bras 
ways by catalytle aetten 

In England aloobol has hem soocoai 
fnUy pi^nrad from ethylene obtained 
tooto coal and coke oven gases. The ra> 
port of a ctnnmlttee to the Britirii PartSa 
ment recently emphastsed the Importance 
of this atop This stetement was made 

The amotfnt of ethylene In the gas 
works and coke ovens of Qreat Britain 
Is estlmsted to be soAelcnt to ylrid an- 
nnally up to 160000000 gallons of 00 psr 
cent alcohol which the Tkaej declared 
the makers oonld afford to aril tor 16Ad 
(80 cento) a gallon 

Another possibUlty nhich makes an 
peal to popular fancy and wbldi wUl no| 
doubt be rertved from time to time la tbs 
use of small stills In which the farmer 
could ntlUse his waste products in 
hU own mot >r fnel In fact this practise 
Is not at all nucommon In Oennany But 
according to B K Tuntson a trade an 
tbority there Is little hope that this 
aonrctt wlU ever effect the maiket In thia 
conntiy 

There are siTeral reasons save Mr 
Innlson whr this Is not likely to take 
Macs Labor la very mnrii higher In this 
country than In Oemtany The farmers 
of this country have become a< rnstomwl to 
prodnetton on an cxtenslTC scale rather 
than hi an Intensive manner and are not 
llkriy to be satUfled nltfa the resnlto of 
a small dlstlUerc In order to obtain sat 
isfactory rrsnlts the fermentation must be 
carefulto controlled and the average 
farmer docs not possess snfllcient tech 
nknl training to d this effectively Ibe 
manipulation of the alcohol plant is dua 
cult except to the tcihnlcal msn These 
farm plants would necesssrllT he small 
nnlto lecause of the limited amount of 
raw material available the cost of the 
Installation would be high the labor cost 
wonld be excessive the mtput would be 
small and the unit cost of producthm 
wonld be so high that the farmer could 
buy alcriiol cbeapir than be could 
It Our case Is dulte different from that 
of Germany where these crntdiaons do 
not exlat and where the Indnstry haa 
been subsidised by tbi guTcnunent With 
out sneh subside and the gnrenunent pres- 
sure It is mv opinion that the tormera 
of this country srs not likely to prodnoe 
alcohol for commercial porpossa tor some 
time 

There Is mie other posslblUty tor cheap 
alcobri iriUcb deaervea more than paae- 
tog attention at this Hms This to the 
chance that we will find In tba tropics 
some Msnt or plants ridi In starch or 
i sngara which could be used tor making 
I alcohol but which to not used as a food 
' The nlpa palm tor instsmc may ssrvs 
as a source for Industrial alcohol It to 
■aid there are over 100000 acrea of nlpa 
I swamp In the I blllpplnes of which about 
00 per cent has never been tonritsd and it 
to esttmatod that this untouched swamp 
area ounkl bs made to yield 60 million gal 
hma of alcohol eveiy season Various 
qpedauma of the agave and emotoa art 
nssd In Usorleo and the sontliwsstam part 
of toe TTnltod Statoa in making atcoboUe 
drinka and It Ir considered pcerible that 
some Oay these idanto may be an Imxior 
tant source of industrial alcohol Thsrs 
■re many other treiilcal planto which may 
tie uaed bat the expenae of tranmiortlng 
them to existing alcohri pUats the dlfl 
cnlttos of estaUlriibig now pUmto to the 
tropics end the gnmt distance from the 
markets aU argoe against any revototloo- 
aiy devriopment in this dlrectloa 

It win tona be aecn toat^tur ritoatlOB 
to a very complex one and that too preb* 
Urn 9i alcohol to being attoched by 
many mtoda fm many as^ Tkaton- 
tertoto itoteh can be need tor toe «qm- 
mevdal mrodnetkm of atotoed ttrsndy u* 
a torinlAtoto Hat aad to am eoo- i 
ajbtort ototciL 
( C wi fi mis d m pgpg Hi} 
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m PIPE THREADING 

arc tiicae 5 Otter BuU- 
Dog features for easier 
pipe threading 

1 Self locking adjustable 
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2 Self locking self can 
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RECENTLY P \TENTED INVENTIONS 

(Coutintud from pogo i74) 

wtalck Hbnll lurapabtf of b«eoMUiV IoomumI 
durlnic thr pnwrcwi w( tht wmL 

U-JHIMII ^ K &aMi«« e/o Rod* 

Antu ( o MarabdUtown. Iowa AmoDK the ob- 
jM.tH lit thli InvvntloD la ta pninde a dvrtee 
fur bitMlnf data carda or the like which ia 
eitenalhir liiuKitudluaUj and lateralljr where- 
by varyliia iiunibrni nf cardu way be acflom- 
modateil ami aeleetnl ranla innj be partly 
withdrawn laterally for reference wMbnat re- 
wn\ Ilia the name fnnu the order la which they 
are placed 

HI'IUAL Ut I1>» hlUn HilCAl*lC. — A TV 
Hi TTKaFJaiJj^ 7512 (HIth ftt^ BF rortlaud 
Ore An object of the InTenthm la to provide a 
portable fire eocapa comprlalng a cable adapted 
to be aecarely anchored to a window caaenacnt 
aaah or the Ilka and a hand arlp adapted to 
receive the cable lii anch a manner that the 
rate of morement le retarded morlns alowly 
downward when a load la annpriidetl therefrom 
The device la email and light and may be ear- 
Jo a traveJJuy hajr or the like, 

IMflrRNHINO 4 AN — F J I^Anaa addreiai 
A Thidefc r/o Farmera Htate Bank, ( larkaon, 
Neb Thia Invention baa for Iti object to pro* 
vble a can which may be held In any poaHlnn 
convouleiit to the iiaer and yet dlapenae Ita 
contfhta without dlfllcttUy A farther oliject 
la to provide meana whereby oil will be pre- ; 
ventMl from flowing from the can when it la 
unintentionally Inverted , waana an alaa pm - 1 
Tided whereby oil way be drawn from the 
can until It la practically empty | 

FUBIi mNlTSR — r J MaaAK 5140 H 
rottptoti Are, 8t Jaialc, Mu The Invcnttou 
relatea more particularly to devleea for Ifnlt* 
Inv fuel In atovea, fumaeea, vrateo, and the 
Ilk* without the neccaalty of klndUiif or paper 
the prime object belni the pmvlalon of an In 
expenelve and readily adjuatablc device of 
thla nature adaptable (u ennveolant aupport 
and capable of eaay manipulation 

BOW FACINO OARc^ U Kniip M6 8 
Mertinff Ht. Charleaton, S t The primary 
ohjaet nf the Invention la to provide an ail- 
JUiUhly mounted oar which may bo operated 
from a alttlng or atandlnx puvUlon In a row 
beat or aimllar craft Tho device may be 
Buived to any poaltlon alonp the aide of a 
boat and la provided with meana for operatlna 
tha oar whUa faelaf tha direction of travel 
alao meana to reaulate tha forward or baek 
ward aweep 

AirroifATir fudbh^j b waaM, 450« 
« Bind Bt Omaha, Bah. The invention re- 
Utea to dndUuK davlcea particularly for uat 
In connection with (olleta of any kind and 
kaa for Ita object to provide a flnah which la 
an eonatrtmted that the reaervolr tank will 
be emptied at predetermined Intervala whereby 
tha toUata may ba kept In a thoronyhly aanU 
Ury eondltloa 

UIIMt01FiaE.--j4. O HoLTacRmuxma 18 
Maple Terraea, Ckarleaton, W Va Among 
fkt objacta of thla invention te to provide a 
devka which will oconpy the apace of a cigar 
In a boi of dgara and wblch can be adjnated 
Co give Jnat the deatred molatnre or to abut ' 
It off eoHrely A further object la to provide 
a hamlrilfler which haa an inner abaorbant 
cere epaeed from the walla of tha caalng ao u ; 
to permB of a relatively larga evapwatlngi 
area around the core 

HAT BTBBmnCB AND BHAPKR.— R 
FhMPUxi. 1260 miton 8t Bfooklyn N T 
The apeelal object la to provide a hat arreteher 
and ahaper dcalgned to permit the aaleaman In 
a retail atorc to readily abapa a hat ao aa to 
accurately fit tha cuati>mera head and to ac- 
commodata hompa or other Irregnlarltlca of 
the head Another objfet la to permit of read- 
ily Ironing or ateemlng tha bate portion of 
the hat crown. . 

TRANBPLAVnNO BBCKITAtXB — u\ 
Wan QoMaboro, N C Thla dcrlea relatea to I 
the tranaptanUng of larga avargretna. ahmba. 
and more partlcnlarly tract with tha Motf tad 
earth or ball ' aa It la termed, around them 
Thla tranaporting and tranaplantlng recepta- 
cle tncludea a pair of aide walla which are 
lowitred Into the ground around the noot ball 
and hlDgedly arcured Ingether meana are pn^ 
Tided with the walls, adjacent their lower 
Hlgee for npporting the earth within the r^ 
ceptacle thua preventing to a greater extent 
Jara tooeenlog the earth around the roota. 

TTMRRSILA BUMDTJD— R. dCAMmnrriKT, 
62 Union Bq , New York, N T An objaet of 
the Invention ta to provide an nmbraUa which 
ta hollow and coBtalna a pair of corda ao that 
the band nay ba allppud between the eordal 
and the handle eamk^ed therefrom, or the' 
aaida may be plaecd in tha bandla out of alght 


when it Ic not deetrahle to ooa them. A«- 
other object ia to provide a coin puna ou tha 
hoob which boMa tha corte 

IttOMNO BOARD MixTB, MO IManey 
Bt, New York, N Y The primary objaet of 
the Invention la to provide an Irwdng boarb 
aupport ao conalmcted aa to permit naa of 
the board with garmeoU of all typea, at tha 
oame time provide ample room beneath tha 
board to rerolve that portion of the clothee not 
Dp*>raled upon A further object la to provide 
a board which may be turned end for end and 
which will be loched agalnat movement 

RtJOF IMlOU — V HooaTanu, BS2 10th Ave., 
lamg Island C*lty, N Y An objaet of thla 
Invention la to provide a roof door that wltti 
autimiatleaUy open under a pradelcrmlnad j 
brat A further object la to ntUlse the weight I 
of the door and cauac It to gravitationally i 
awing to the open poaltlon and to normally 
reatraln the door In cloaed poaltion anbjaat to 
a fnalble elemrot alao to provide for mannal 
raising and lowprlug ths floor without affecting 
the automatic control 

OFTTFR PIN—n R, FOAKcia^ 218 B 5tb 
8t T«(M Angrlco, Chi This Inventloa reiates 
to a cotter pin eompooed of two todapendent 
separable Interlocking membera. An objaet ta 
to provide a cotter pin In which the two 
memhera are prcctecly alike but are reverae l y 
portioned, and tnaure a perfect lock holding 
the part together agalnet vibration, at the 
name time being readily aeaembled or taken 
apart without toola. 

Hurdwaru and Tools 

COhn»D81\U STICK— C II WamttT, 2787 
Boulevanl Jtrsey city N J Au object of 
the Invention ta to provld# s eompoalng ottek 
amuired to enable Ibr compositor to correctly I 
set the type In case a Mtereotype or other In 
sert Is to be used lu conjunction with the said 
type and without requiring such stereotype 
for the Insert on the atlck the user may open 
the Oiled stick for removal of aet-np type or 
any part thereof 

BOKINO AND THRBADINO T(K>L.~D D 
Unx4Ji rient Dcllveiy, Wynooa, Ofcla Among 
the ohjecta of the Invention are to provide an 
internal aprlng boring and threading tool 
which when used for luataticc in cutting oerew 
threads or In flalahlng smooth bores, will tn- 
able a smooth and even surface to be produced 
with the mtiilnum of skin on the part of the 
operator aleo to provide a tool that wilt 
enable heavy or rough cuta to he token wltk- 
out danger of the tool breaking 

If ABBAflB TOOL — H Uai.M, 207 6th Avc j 
New Yerk N Y Thla Invention reUtea to 
toilet devices, and more particularly to de- 
vleea dcalgned for massaging the face and 
scalp. U la the primary object to provide a 
combination device which Is capable of at- 
taehmoit to the hand of the operator in such 
manner that either device may be nsed 

TOOL HY>IA)RR — B T VAunon, e/o Kinder^ 
hook Knitting t n , Klnderhook N Y The 
principal object of thr Invention la to simplify 
the meana for assoclstlng a toot with a tool- 
anpportlng shank which means is adJostabJe 
and eliminates the use of fastening devices 
such as screws or bolts, the device when ad 
juoted win rigidly clamp the tool In aueh man 
ner that It will not become dlurrangad from 
Ito set poalttoB 

»Ul;riPLB BULKER ROD BOCKICT— A H 
NniiJiox, 417 B. let Bt. Tulaa. Qkla. Among 
the ohjecU Is to provide a aoeket having grtp- 
pera or sUpa with tha teeth on the InaMe dliH I 
poeod OB a eoDtlnuoua taper from the eutimnee j 
to the upper end, ao as to grip any alw of| 
ohject within tbs sumpaaa of tfao sockst, 
ganUCM of whsther that object Is tho found,! 
■quars or irregularly ahapad part of g auoksr| 
rod or the like 

FOLDABI.B HAOKBAW— L. D Baimm. 
Konntoe. Texju. A pnrpooe of ths Inventloa is ^ 
to provide a fuldlng haekoaw which In Its ex 
tended position fooetlnua as efleetivriy aa » 
aw of rigid conotriMtlun, at ths aame time 
being foMaMs to occupy the minimum amount 
uf space so that It may be carried In tha; 
poch^ 

RRDaR— A T JaarmtagM, dllB Walnut 
Bt Omaha, Neb This wedge la mors partteu- 
larly adapted tor ths splitting of lots, a pul^i 
poaa bring to provtds a wsdaa of this char^ 
actor which Is of atmpla snd efflQlant con- 
stmetlon and which la capaUa of effecting a 
greater degree of splitting than wedges of 
gtmsnil use The wedge comprises a main aaa- 
tlon and an analltary aocUon 
nre wKENca^A w Ktaraa, imb n 
K ayatoas Avs , CblcafOi IIL An ob^t of tho 
favantloa !■ to provlda mcaaa for ponalttlag 
a yMdlag movaaaaat at ods of tha Jawa aC 
tha wtsfish ndattva to tha othor Jav to won' 


poalUTdy grip a streiriar body. Mfsh aa a pipa, 
betwaao tha Jaws. A farthar a bj mt la to 
provlda a davler that eaa ba Instantly ad- 
Juslsd to work of varylag slaaa. 

Hael^MB bb 4 bUduakal OivteM 

WABIIINO IIACHINIL— C R BaAWMbaT, 
41T W Ansa Bti. RIee Labs, Wla. The Invsa- 
tioo relatea to a washlog maohfns in whlcb 
the clotbsa win ha rubbed upon and by aar- 
faces eorraapondlng to that of a waAlng 
board, and which will adapt ItosK within 
certain ipeciJlsd Umlta to any given atoaa of 
elfdhea. and prudoca a HtlaCaetnry claauslng 
action Irreapecttve aa to ths small or large 
amount of eluthaa deposltsd for waahlDg. 

TLBNOVBR MACHINE.— U OouMTaia. ITB 
llfsal BU Brooklyn, N Y The object of tbc 
inventlnu la to provkla a tnrnover machine 
more es|»eclally designed tor turning over 
tubular artlclco notably fur plecea aueb fur 
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pnwa and the like wltbont donger nf Injuring 
the article during tbs hiring operation and 
wlthont requiring the uae uf a ritllled operator 
The innehlnc la simple durable and not llabia 
to get out uf order 

BCJOK INUKNINO MAtTlINE— ^ Fai- 

KAa and C OassKMaTBis, 133 Mncoln Bt 
Astoria. LINY Among the objeoto of 
the Invention la to provide a book Indexing ma- 
chine arranged to permit of quickly and acsu 
ratcly cutting Indexing notekea into tbs leavsa 
of a btuik. Another objert la to enable ths 
operator to cut tbc desired number of notshes 
In a comparatively short time without undna 
physical exertion 

inmiCR TBANBMITTINO MBCHANIHM^ 
W M Roim. Box MB, OU City. Pa. The In- 
vcutlou has partlcQlar refertnes to an eccen- 
tric tranamlmrion dcvtcs An object Is to pnp- 
vide ao eccentric power tranamlaaloa eicmant 
in which the friction generated la rudnesd to 
a mlnlmnm Another objaet Is to produce an 
clement which la compact and composed of a 
iniJifninm number of parta A further object If 
to pnivids an sdlclcnt lubricating meana 

FLUID MEABlUilNO MACHINE.->R F 
Mioton Medical Bldg , New Oitoana La Tha 
invention haa for Its object to provide a 
msaanrlng machine which will accurately meas- 
ure fluids, the constrm'tliitt being such that 
when the machine hae been once actuated the 
nMsnriBg procfmA must be folly completed 
before the machine may be actnated a second 
time Aaotber object le to prodoes a am- 
chlno with means by which different quantiUea 
may he measured 

I«AWN MOWER.— n I/. BintavDtm. BoF 
83, Btadcu, Nfb. An object of tbs InvsntSoa Is 
to provide a lawn mowsr which win ent grass 
In awkward plans not eeavsnlsatly rsaohad 
by the ordinary typs of mower, and which 
will also cut weeds or other npatondlag growth 
and not mash ths same dowa aa la tho case 
with lawn mowers la ordinary use Thla asa 
chins la strong can bo easily m^erated, ssss m 
bled and taken apart for claaalag and 
repairing 

INDEPENDENT FEED RAIL DRILL.— W 
F UoCabtt, c/o Dsflanee MasUna Woika, D^ 
flance, Ohio Ths InvanHoo relatea to metal 
worfcliig toachlnee of the heavy aervlee type. 
Its object la to provMo aa tndepsndent rati 
drill more especially designed for nae In loco- 
motive and rallvray shops, gas engine and a»> 
toiaubUe factoriee, general maohtno fdiopa and 
slrdlar cstabUstaraenta, and arranged to per- 
mit of haavy gang drilling or heavy jig drlU- 
ing The machine la so compact that a alngla 
operator esn keep a aumbor of drUI aplndlaa, 
cither stogie or la group, to opsntien 

MULTIPLE BPINDUt DBILLINQ MA 
CHINE.— W F MoCAarv. s/o fWflanes Ma- 
ehtne Worka, Daflanes, Ohio. Aa ohjast of tha 
Invculkm U to provide a multiple spladle 
drlUtog machine of toeloaed unit ooaatractioa 
and designed for almultaasooiiy sarrytog oa a 
aamher of diHltog opsratioaa Aaotber oU 
Jest la to provlds an antomatSe qnSek advahcOi 
Mow work feed and a qutch ra w of tha drill 
opliidlaq, thus laaurtof a high ipaai profta- 
tion withoat ragatarlag atlaatioa oa tW p$n 
of tha opafatol^ escape to ptaaa thg wk l» 
poritloa, acart tha maaitoR aid Mora 19 m 
flniriwd woilL 


RAORlRt FOR ICARiM % 

womrs. saa V. OaartaiaB itt ClriWIM HL 
Amemg the aHJaata of tha to wadHaa ia to ngm 
Vida a toaahtoa tor toahtog mtoto fto toriW 
bariag iuaha for thtowfag mold faririaRaimto- 
rim at Ugh velocity dtioatiy toto a dariL 
Another object la to pravlda a darioa titot haa 
m sa aa tor vaiylag tho apaad af spa r a tj aa pT 
the aaud Urewtag or prajaattoff mapaa, wharm 
hy ths oaad la packed with gfeaatar or tosa 
dsaatty aa desired. 

RHOTBUMO MACBIMR flU J- XtoiLT^ 
2BM 7th Avo,, Mtasil. AHaoaa. This towaatioa 
has for Ita objsot to provlda maohaatom tor 
shovaUng ore, dirt and the tihai, whmsin a 
BUpportliig platform la provtAed* havtog an Ig- 
cUn^ track oa which the ohovoL rnaa, tho 
ear carrying a ram tor loading tho ohovit, ohd 
powor operated meaos for rnlalog the Otutvol, 
the platform betog mounted on a car and 
adjuatabls, with respect to the car 

LDUBBE HANDLING MAiViNB. — JR. 
BsTUAKaa% 218 N 10th BL. Yahtom, Wash. 
An object of the Inventton le to provMe a 
machine adapted OMro particularly to handling 
raJlrood tJea A further object fa to prorfeto 
a mechanically operated devioe, the rasrivlng 
end of whi^ la poatUoned adjacent to a 
quantity of raUraad ties whllo ths other and 
la positioned at a place to which It la de- 
sired to traniifer ths ties, tha tiaa betog first 
manually placed on ths recrivlog end from 
whsnss they are taksn up without further at- 
tention hy the operator 

BBPROOt.CER FOB TALKING MA- 
ailNBB— J W KArnrAua, 1780 M Monios 
Bt Baltimore, Ud Thla invsatkm has tor its 
object to provide a connection ba t waaa ths 
neHlc and the diaphragm coatinllteg Isvm tor 
tranamltttoff In aa perfect a aumasr as poaal- 
his the movement nf tha aasdla, to provMe tor 
a Mifteotog of tha tons and riimtaatioa of 
mechanical sleaisnta therefrom, aa wall aa for 
tocreaslag the volume of too# 

ROAD BUILDING UACHINE^W W Balt 
xBL, Rarrcn, Ohio. This Jnvsnttoa has tor Ita 
object to provide a machine espec to lly adapted 
tor tamping brick and newly laid contrete 
where a tamping member la providad of rria- 
tirsly large extent adapted to rest upon ths 
rarfact of ths paveaasnt, and a ram soataattog 
with inch first narnad UHtthor to thoroughly 
taaip ths brick or cooerets, and cauac the mma 
to have a amootk surface 

PBEBB BED MOVEMENT— J W WaAvaa^ 
Box 871, Raleigh, N C. The Invantlsa haa ref- 
erence to bed moTemf4it nMcbanlam of ona and 
two rerolatlou eyllndar printing praaaaa, tad 
other machinery requlrtog horiaontal ravens 
action of nnltorm opesd, prselaion and seen 
racy An object ia to provide stationary baaro 
Inga of tha driving ptokm whasl with eontln- 
noua msoh of oald pinion wheel and tsar teeth 
to a continuous alternating rack. 

JACQUARD MJCCHANIBM— G C L. Tcacir 
464 Bprtog BL, BUaabath, N J An object of 
ths toventlon Is to provlds a drive adaptod to 
be connected to any form of Jasquaid link 
whsraln Us power la tnaimlttad throigh a 
form of mutOatad worm which win act aa 
drivtaf means far Unka, aiaa aa nMano tor 
rlguny boldliif the Unks to a eartata pealtiou 
while tha thraad-oarryliig ban are bring 
Aiftad* Another object la to provide a drive 
wbarria ths parts may ba anally adjnatad for 
racalTlna dlffsrsnt slaed driving mestoera. 

MBCHANieALLY4>P10RATRD ADYEmriB- 
ING DBVICH,^ — A. AoTCM, JpJ Broadway, 
Now York, N Y Ths prtowiy object of ths 
invention is to provlds msaaa tor dimionatfat- 
tog ths action of whgt la known as a levsr- 
typa, srtf-flUlng tountato pan Ths apparatna 
compHasa a model «f a pan or other article 
kavtog a Isvm adapted to ba glvaa a twing- 
ing morammit, maana tor fairing and tower- 
ing the aaodal. and for angulaity ilipIMiii ths 


FRIMTIRG PREfIB ATTlCBMElfT^ B 
CtmauiauAM, 684 Jackaon Bt, Ban Fnmriaco, 
CaL An object of tha tovaatloa Is to prorMo 
msana for qntoUy dryUf printed fhaato «a 
fhay art driiTorad toooi tha preaa. A Actbar 
Objaet ta to provlda tor tetrodwetag a eunwnt 
of hettai air to tha *e«ta to dry the Igh, and 
to utlltoa tha air pmgp which la vrdtoailiy 
to optckto the tofAar tor tonfahtog 
Us currant of air ra 9 ifrt& 

I>U1JUT0R FOR IfIMURG KACrinnLr- 
A. D ELLUfOTCkg^ Losh a«k m, boringfirit, 
III, A m o n g the obitota of tho IgvMlod it to 
pMTldo a paUator- ta whlah tagiuril 18. Are- 
Tri|ri for atovrhgtHy tntoimdntag lb taat enetfl 
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TryOD HAVSAN INVENTION 
A «bl«hjoa wkh to pm%m% vou mn 
wHto fiw §md ftotty to Mium A 
Cto far Mrtotlii VMMd to Ibr bMi 
wiKf of obtaittlaf protootloo. PImm 
•M d sArtolMi or o modal of jow In- 
rantion aod n daieripUoo of tha 
dartoti axplaiolng ito opantion 
An ooamuniaatloqa wa atriotly eoa- 
Adantlal, Ourroat 
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raat pwrtloa, axtaod- 
ing.orar a pariod of aavanl^ yaan, 


aAdaa ua : 


to Mvtoa 


In rac<vrd to pataatabtilty without 
aay axpaooo to tha diant. Our Haod- 
B<^ on Patonto la aent hwa on re- 
quaat Thla aaplaina our matbodo, 
toruMt ato, in rofard to PaioWla» 
Trada Moritot Paaolin Patanti^ ala. 
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hlMt HI 111111 i-wi ^■ra■d■» d 
mmw »anM toNaiiw. 

MUNN St CXK UVffiHt 

MVTMUC 
ancaooL bl 
wAUDMiwi. a e, 
UU nUNCttCOb CAL 


iaiaaii 

MMl 


ifteattat Aaarteaa (aatabtltoad 184S) oa* _ 
r«ar aa.oa 

tMtnttOe AmrleaD Moatfalr (wteblWM 

raataas amtM ana pS ff 

doaa iMrtco. Cm and ftoma. 

j d Mtlflq AawlMB*)? MTiSr* r«ar addnUaaL 
aciw^jja^AMfrican Maathir Tl« p«r jmt aA 

|ei«itlfl« Amar^rUt? iaaitimt. 

lelMnfle AmarleaB MoaBuy w« p«t fmr sddl- 
UwiaL 

Vb* comMaad ■utoerlpttoa ratM and rataf to 
fordga coaiitrt«k tndodtaa Cmimo, wlU bo 
faraMod opcui oppUoittoii. 

Boadt by pootal or oipfota^aiy oidir. baafe 


AOBirra, woatww 0 wMk. rm auopiM, ckm 
aian Lottm for Otoro and OfBos WlitOcmm. Auirra* 
d|a do Ifc aio domond. iJbwrnl oCIbr to Mnoral iiowita. 
Kmile IMWr CO. WIX If Olork Nt. CtaKovn. 

UUONKii 

acaarANTlAt. moniiaKliurtoir fNMrpanMoii wonio 
od io M o iiMMi to xio hl tgt i bnmcfa ood man»r» wl — m i n . 
MO to im noiMMT will ollAW oirpoiMM te B«m. 
NMifo m ofo to l o od. AddriiB. Mr Otwiuow. M N 
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iBdoitrtal Akidiol 

(Coaitoaod from pogs 171) 

Already the U 8. Xnduatrlal Alcohol 
Oonpany baa emcted a large plant for the 
^leclflo porpoae of making a motor fuel 
with an alcohol baae on a large acala and 
It la operating on part capacity Aa 
apcm aa eoonoiiklc conditlona permit tiia 
plant wlU be pat In fall operatloii. The 
firat motor fada of thla type will hara 
other IngredlenU to giro the mixture the 
charactorUtlc propertlaa of gaaollne Bat 
aa gaaoUne la gradually replaced. It U rea- 
oonabla to b^ere that better coooMna* 
tlona will come Into nae and that the de> 
algnera of Internal eombnotlim motoca will 
altar Ihelr dealgna to get maalmnm coon* 
omy from the fuel And thla baniy day 
for tha motorlat. thm la wrery reaaon to 
beUefre, la not many yearn away 

Cultivated Rubber 

(Conffiiaed from pope 186) 
and In tapping the knife cat la mada 
acroaa theoe cella oaoalng the latex, or 
milky white sap, to exude l 4 ylng juat be- 
neath the cortex U the cambium whoae 
function It la to produce both latex cella 
and wood oelU. Hence In tapping great 
care most be taken not to Injure the 
camblom elae the tree la aerlonaly hnrt 
When the tree ia ready fmr tapping, 
the Inapector ptuwee It and galde Unea 
are pla^ which are to be followed In 
the enttiug Of the many methods of 
tapping the xddeitt Is the V method, while 
the moat popular method in recent yeara 
li known aa the herring-bone method 
In tapping, the Indaton la made en- 
tirely through the outer bark to the cor- 
tex and almost up to the cambtum and a 
thin sharing remored 
Immediately the triM starts to bleed — 
the latex, a thin milky fluid ooromencea 
to trickle down the trunk of the tree. A 
glaaa or porcelain cup has been placed at 
tee bottom to recelTc this After a fi^ 
hours the flow gradusUy decreases and 
finally it coagulates and a dot It formed 
Then tee tapper strips off the clot and 
makes a further IndsioBL I 

Eadi tree will yield approximately I 
three-foortha of an ordinary cupful of I 
latex per day , and the tapping la done In 
the early momlug in order to obviate the 
coagulating effect of the tropical sun 
At five o'clock in tlie morning the tap- 
pers gather In front of tee manoger'a 
house, roll is called, and the natives start 
on their rounds. Bach cooUe takes a bas- 
ket, Into which he puts the strippings of 
latex or clots of the prerioua day's cut 
By nine o'duck be has completed hla first 
round, also done the tapping He then 
starts his second round on which be col- 
lects the latex from the cups placed un- 
der the Inclslona 

The latex coltected la taken to the fac- 
tory and poured terongh a doth strainer 
Into a Urge ''aetfllng" tonk, whUe tee 
hark abavlnga are dumped Into the "soak- 
ing'* tank The fine partldea of bark that 
may have fallen into the cups during the 
draining proceoa are removed by means of 
a sieve — so too with any latex whldi may 
have formed into lumpe. The strained 
fluid la allowed to settle, after wUdk tha 
top la skimmed, freeing the onrtkee from 
any bnhblea and small clota 
And the coollaa' work for that day hgg 
added at noon 

After tee latex fa strained and skimmed 
It Is ready for the ooagnUting prooeea. 
This U aoeompllahed by the addition of 
acetic arid The fluid la then stirred 
with wooden paddles and allowed to stand 
oear night In the morning robber ta 
ftmpd floattng on the top of th»4ank ; ft la 
a tohgh riaatic mass of e^tlab color 
Thla mass of rubber la*cut Into tampa 
weighing from ten to flftean poonda, and 
thtaa are run throokh wa«h^ anchlnaa 
and eoflte out in long abeata which art 
plaead over wooden bars to dry These 
lOtoala are known fls crepoi and In the 
I drytog prooagi tea color la rimagad from 
I white to a boautlML ytetow. Borne of 


these rubber sheets are smoked, chang 
lug Uuf color to dark bnjwn These creiw 
sheets are tbea packed resdy for ship- 
meat, and start im their 10,000-mlle Jour- 
ney to the manufacturer of Unw— anil one 
of the greatest achlevcmeDte of lasnklnd 
la completed — only to start another in- 
dustrial romance 

Hie Heaveiui in September, 1921 

(CoarifMMd from pops i0g) 
in tee aouthesat Aquarius and Oaprl- 
comua have no bright sturs but Grus, 
which barely rises above our horison, Is 
a coniqilcuoiHi constellation for ntmervors 
further south The eaiitem sky is a little 
bettor, with Taurus rising, Aries above, 
and tee great square of Pegasus still 
higher 

The Planets 

Mer^ry is an evening star all through 
September He is hardly risible, how 
ever, until the latter part of the month, 
but at its end he sets at 7 30 P &1 and 
riionld bo easy to see in the twilight 
Venua is still a morning star rising at 
2 90 A. U at the beginning of the mimth, 
and at 8 20 at Its dose She is by far 
tee brightest thing In the sky and cannot 
be mlstoken Mara too U a morning star, 
rising at 3 40 A M In the middle of the 
monte He Is moving eastward In the 
sky, but not as fast as Venus, so that she 
gradnally nvertskes him and by tlio oiid 
of tee mouth teoy are close togoUn r 

Jupiter and Saturn ore evening stars 
until the 2lst and ITJnd, when Uicy come 
Into conjunction with the sun within a 
day and a half of one another, Saturn be- 
ing the first On the morning of the 14th 
these two great planets are in c<»iiJnDCtion 
and only a degree apart A <*001 unction 
of these two planets Is rather an unus- 
ual affair, occurring only at liitcrvaU of 
twenty years— Jupiter completing 1% rev 
olutions BlKint tho ann. and Saturn % of 
a revolution, in this interval This time, 
unfortunately, the two planets are only 
six degrees from the sun and tln^re is no 
ho|N^ of seeing them, though they will be 
pretty close together when we lose sight 
of teem early in the month 

Uranus is well placed for ob«H»rvntlnii 
bring In 22b 88m 9s. RA and 9* 29' 87^ 
south declination on the 3rd. and in 22h 
84 m 14a RA and 9* 152' 38" south on Gc 
tober 1st This puts him from 2^^ to 9% 
degrees west and a little less than two 
degrees south, of the fourth magnitude 
star Lambda Aqnaril He la oltservable 
until long after midnight Neptune is a 
morning star in Cancer and rises about 2 
A M , so that he can Just conveniently be 
observed before dawn by anyime who has I 
occasion 

The moon is new at 11 P M on the 1st, 
in her first quarter at 10 P M on the flte, 
full at 2 A M on the 17th, in her laat 
quarter at 4 P M on tbo 24te, and new 
again at 7 A M on October Ist Bhe Is 
nearest tho earth on tho 20tb end farthest 
away on the 13tb During the month she 
is in conjunction with Mercury on the 
2nd, Jupiter and Hntnm on tho 3nl, 
Umnus cm tee IRtb, Neptune on the 27th, 
Venus and Mars on the JOtb. and Jupiter 
and Hatum again on tlie 80th 

At tee new muon which comes Juat aa 
the month ends there occurs a total 
edipse ot the sun Aa In many other 
erilpsea when the moon Is some distance 
from its node, the riiadow track lies ei^ 
tlrely In the polar regtona. Beginning In 
the aonth Pacific, It Just misses Cape 
nom, turns aoutewsrd, and crosses the 
Antarctic oontlaeDt to a point close to the 
aonth pda It la donbtful whether the 
total phase will be seen by snyonu except 
perhaps a few aailora, As a partiaL 
edtpae It will be vlaiMe throughout all 
Sbtttb Anmica below latitnde 14* aonth. 

Finally, It may ba noted that at 9 30 
A M. on Beptember 28ra, the snn crosses 
the celestial equator and enters the “sign" 
— though not tho oonsteUatlon — of Lyra. 
According to almanac reckoning, at tele 
time antamn commenrea. 

Ba rontA O.P R R. west of Winnipeg, 

AufoaC 1921. 
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SCIENTIFIC AMIBBICAK 


BECENTLY PATENTED INVENTIONS 
{Continued fnm p0§e 174) 
mMoi In iinivldiMl tur rtgnlflJplflMlcpeiiUrnUF 
of rarh utbor tb« vacuum Im- 

puUra. 

DIHII WABUINO MACBIMK."!! H. Oran, 
10 H Main Bt, WelUTlUe,42«, Y Tbls iDvcn- 
tion bu for Itu object to provide a maehlna 
of the ebararter apecllled capable of attach 
meat to an ordinary water faucet and bavlug 
a circular bruah adapteil to he rotated by the 
flowing Water and carrylns a aoap chamber 
which la rotated by the ttowlua water to d*' 
UTor the detervent to the bnioh 

ttBPBOCH't »lt bOU TAI^KINO UACniNhA 
W KAitruANv 1730 S Hodroe Hi^ ItaltU 
mb re, Md The objfob <*f tbti Invention la 
(o provide a cnmneeilbn betwcea the needle 
and the dlaphraata contndllng lever for Im 
i^rovlng the tone, making the reprodoettuu mora 
faithful and dUtlnrt and eliminating tbo dlaa 
greeuble machine rlitnentH of the tone 

Mnakal Dericei 

VIt>MN — U II NBIlhr, in B Waih Bt 
Bradford l*a. It la the purpaac of thla In- 
ventlun to provklr a vlolla so conatructrd aa 
tn prodoca aound vlhratloua In great vulume 
and to oerun a mure perfect bleudlnd. of 
oounda than la poaatbJe lu vlollna aa hereto 
(ore conatrueted The body uf the violin la 
rormod of two wparate and dlatlnct eeetloua 
arranged aide by aide an I a etiiug euppurtlng 
bridge coiiiierting the aeetlnoa together 

Priaid Mov«n and Thair AccMoorlaa 

UttlNDINU MAtHINh--J U ICou iNh. 
Unute J, Boa 081 Ban tlabrtel < aL Thla ln> 
veil t lou rela tea more pa ri Icula rly to a ma- 
chine for grinding the berelcti aurfaoe on the 
dlnk-abapcd heada of puppet valrea need on 



a ruAN riBw nr ran MAcniva in AmoM 


Internal nimbnetliui englnea. The primary ob- 
ject la tn provide a ae]r.<oiiUlned no to mumk 
valva-grlsdlug outfit which will enable any one 
regardleaa of their mechanical aklll to effect 
a proper grinding nr eleanlng of valvea or the 
like 

RallwaTB and TMr A cca aao ri ea 

LOCOUm'IVB V IfcCAaaoiA, 

UoMcii, lai Thla luvrutUm particularly re- 
latea to locomotive drivcm of the gear lyi»e 
The object la to provide a driver for any gear | 
ratio, which le of auch elmple and compact ' 
conutmcllon that It reeemblea and paHakea 
of all the advantagee of the directly connected 
driver and which la poaac u e e d of a high de- 
gree of durability, la reliable tn operation and 
eaay and Inespenalve to mannfactnre and 
apply 

RAIL CHlNNBC-riNO A\D BTTPPOKTINO 
URANR. — J U JaMMiHua (leorgetown Conn 
Thle InventUm enutemplatee an effective meana 
of connecting and mpporting the meeting enda 
ot a pair of ralle with - view to tnlnlmlalng 
the Jar Ineldent to the paBoage of the wheele 



A naararTtva view anowiga cua» MiManaa 
AND aaiiMin rLATi mukotud 


over the rail enda A further ohject le the 
provlBlon of meana for the meeting ende of 
the ralU which preventa creeptag with re- 
■peet tn the tleo. The device may ha readily 
applied and will eliminate the ne c eee l ty of 
altering In any manner the conatroetton of 
Btandard rallo. 

RAILWAY TIK A\D RAIL KABTBMER.— 
C K RoTAanooK, Bprlngport, Ind A par 
pooe of the Invention l« the provlolon of a tie 
or rail faateaer eo conatrueted a « to bo ac- 
commodated to different klnde of ballatt, ratla, 
rolling stock and cllmatle condltlnne the de- 
vice la aliBple dnrtble, etteient and capable cf 
heliig odjuated to anpfmft the rails of traehe 
of different gagve. 

TRA<X aUPPOETiNO AMD YABTBNIMG 
mAm,— W O BAm> WUmot Kan The 


I genaral ohjast of tb* tovontltm li to pforlfla 
I a penaanant tnafc had M waD aa traak fa Wan 
Ing manna, and manan hn bnttnai the tnwk 
against apreadlnff aCMfna llare eparlfleepy 
the Invention b|^fDr an object to acMtmct 
a permanent oi O My *** doing away 

wHh wood OTpSi tlea, ** The co a e tm etion la 
■ueii that it win lamm a properly dmlpad 
road bed requiring Uttla labor la Ita up- 
keep, and will prodnee an tran atrangth oter 
the entire road 

RAILWAY CROBSlNQ^R. B. Bowok, 1840 
W ^eth 8t , Loe Augelea. CaL Thla Inventhia 
mure particularly relaiae to a railway cmoalBg 
In which proriWan ia kudo for oo forming tbw 
cruealng^traefca and wheel-llange groovea aa to 
eliminate the hnmplag nr ponndlng cauaod by 
the ear wbeela jumping acroaa the grooves 
formed In the reopeatlve traaks. 

RWlTtHT LOCK^ IL Monniaon, 78 Oak 
Ht , riattoburg, N T The ebjaet of tho In- 
v«tutloa la to eonatiwct a lack which la Inca- 
pable of being tampered with, and tn which 
It will be impoaolhla to effect a withdrawal 
i>f the key operating enefc lock nntll the 
nrltrh baa bean completely thrown and lucked 
ill pualttun A further oldw!t is tn ecmatract 
a device which ohoaM canoe the actnatlon of a 
■emaphore to indicate the condition of the 
switch Wionid the Mme be other than com- 
pletely thrown 

PertaftiilBff t« Rdctwatlom 

OAMK AlM*ADATrH -^K A. G Mt*COT. 142 
W Mth Bt , New York, N Y The InveotloB 
relatea to a game apparatua avatlabla for a 
Urge uumber of playero. the appaimtna Involv 
lug an Indicator and an annnlar aerlaa of 
dtHtlgnated areoji rvlatlvely to which the indi- 
cator rcvolvcu ao that the point of atoppage 
of Mid Indicator deiermlnea the partlcnlar 
player to receive a count 

AUtmBMBNT DBVICB ^ tUDUnr^ 

3 M. 43rd Bt , New York, N Y Tha object of 
the Invention le to provide a device arranged 
to bo wippurted npon the white keys of aa 
auturaatlc piano and having upon onn of Ita 
eurfacea the rcpreecoCatlon of a head of an 
animal or person from the upper Jaw to the 
top, the npitcr Jaw being located eolneldent 
with the lower marginal edge of the devlcu and 
of a width onrreapondlng to that of a white 
kify eo that when displaced on the white bey 
the rise and fall will elmnlate the opmitni and 
clualtig of the month of the figure. 

TOY OAR— -A C HaowN and B. I* Bmitr, 
J5 Town Ht^ Norwich Conn The fnvendoo 
relatea to a toy car In which the ear body 1« 
BU mounted on euppoetlng wheela aa to not 
readily tip over when In use An object la to 
provide a toy car having a anapcnalon for the 
body which wUl nut Interfere with tha turning 
uf the front wberle, and will allow either froat 
wheel or rear wheel to he railed from the 
ground wlthcHit upsetting the device 

PlffJSLK--R. K HfMAon, SOS Halket Bt, 
Vltleburgh 1*0. The general object of this In- 
vention le to provide a aectlonal puaale mada 
up of a definite number of eectlone of given 
ahape whereby the given Uak of solving the 
pnaale may be varied within limits to add to 
the Interest of the pnnle 

rXi *K1CT — O AQurru, 87 Burns BL, Forest 
milo, 1,, 1 , N V The Inventloa has for Ita 
ubJcLt to provide a tennla racket wherela 
meana are presented which will materially 
etrengthen Che racket without adding weight 
thereto. Another object la to provMa a rtekat 
having a meUlte reinforcing Uning for tho 
wood head of the racket arranged In such a 
manner that the metallc ralaforcenMat wlR 
ofeiiap part of the bead and wlU Intarloeh 
with the handle 

I AUl BBMENT DBVICB.»^ F GMhhT. 318 
! W 88tb Bt New Torh, M Y An object of 
the Invention Is to provide a derlflt la tha 
nature ot a wheel vehicle which le opetatad 
by meana of a board fnlorumad hetwaea Ita 
enda and conRtltntlng ia effect a aeeaaw 
edapted to receive rklcre at tha ree p ecttve 
ends and provide ataerlng mcane under MB- 
trol of either or both of the operatora ao as to 
canae tha device to porform amaalag avolo- 
tlooe. 

BABKBT BALL GOAL INDICATOR.— S. 
jACKuua, Ja., 329 Phelan Bldg , Ban Fra nc laio , 
CaL AEMHig the okjeete of the Invewtlra la tO' 
provide meohaulem In the form of an Indi- 
cator IBP bnMMt bnU gonu, wudi U ndaptad 
to tndlenU the fact that a ball hag fame d 
Into or through the bamet. by the mundlag oC 
a balL whteb U st ruc k by n Mvar aa the boK 
pamee Into the gonL 

PgftalBlRff U VnMdBB 

TIRB CHAIIf.-4L 3 SuniML O ff f h B t 
Jnaatlon, lewa. Thla tavMlM haa for Hi 




A fflarbk^ 


a #«le m et iin 


obJOit te pr ov tdi a ttatn 
tty of mtHana whkh auy i 
lectlvely or Hngly oe 

may be ntlllgod In cane af kfl U fgmkr ti tw* 
kuae a car fram a mad hoK where It wanM 
be impoaalble to apply tti atdinavy 
wltbout the ttoe of a JaA 
ODTBIIMI RBAKH— C. VAncon^ e/b 
ttac Bngravlng Co.. 4M W Slat Bt. New 
Torh. M T Here partMarlF the toventtea 
relatea to an entatde hcahe etruetare wblcfa 
ran ba appUad to tha hffaha dm^ of a WiD- 
koown type of automobile whicb has hereto- 
fore been equipped with nn fttHda htnke itrae- 
tore to tahe |he plaoa of tha taHde.,t|nLka 
stmetnre, and IJ^thtf Obhhffo^ nmnki 

which U readily aeecoaftld^whnl la hoAllahla 



tosw tttoi prksofytoik 484 tonsto- 

rdR FMD CAML-.^ Miu^M $M 
XtjTLMt Pbtot Hbckm, 3%. TUntotonHoB 
niatti MW parttemnrlff to dntqh hiiAi pMd 
in ronaeeiioH wHh aptomehUMi teg oen ir eil 
tag the dftrtag netioa w tor MohtaR du 
hmottoK^^ iBA And t 
How-#M dhton< 


to ■ 


aHenddd to. 

lIBADLiaSTv— a. 1^ BAKHom^ lir Hum 
Bt , South Bhaftabnry, Vt Among fhe* offv 
jeetB of thla tavantlou la to provido In tlia 
ordinary headUghts an armognmant ot partS- 
tioB having dnU eurfheea wbloh operate to 
prevent direct glare, but give full road iUn- 
wlnatlon The dimming aatton Is mainly ap- 
plied to the rnys wblcb radiate ta a atralght 
Una. 

niniOlBLB HKADUOtlT.— W M . a R. 
and N H. LAwanneu, 2009 4th Avo., Binning 
ham Ala. Tha invaatlon has for Ita object 
to provide headllghta eepe et a lly ennittgtcd with 
the stcortag mechanlem of an aatmnvbUe to 
(NMietralD the rays of light to tarn with the 
rehlclo. and to provide a supporting meehan- 
lam for tha raHect o ra Independent of the np- 
portlug UMchanlm for the lamps for permit 
ting tha raflectort to bo tnmed without a# 
fectlng the lamps. The attaehment may be^. 
apidled to earn of different elaea. 

BABY CARRlAOB ATTACHMXNT FOB 
MOTOR VBHICLBB.— A R. IThlU. Oregon 
cTty Orogos Among the objeete of the lo- 
veiidon Jj^to proTlda an attachment which 
may be connected with an automobile and 
which will provlda an easy rtdlng acat or 
enurh for aa Infant ao monnted that the 
ebock and jar of travel will not be transmitted 
to the attachment, and wherela the attaeh- 
menC la detachable and collapsible 

AinrOHOBILB TUBFT PBBVBNTIMU DK- 
VICK —1* WibLivna. Uwafoid, Teiaa. Tha 
object Is to provide a device of thle character 
which will prevent the operaUoQ of an anto- 
Rioblle by aa unanChorlaed peroon The de- 
vice works ta eemMaatlon with tbs efigtoe of 
an antomoblla and may be easily operated by 
an authorised person aeqnalntsd with the ecun 
hinatloo. 

TIUK VULCANIXINO APFARATTTB.— A U 
jAoonsoN. IHfi M. BSrd Bt. New York. N Y 
One of the olijocte of thla Invention is to pro- 
vide an apparatus and a method of vnJcantalBg 
which win permit the tires to be properly 
treated without any portion of the moM or 
ttro coming ia direct eontnet with the mofi^ 
tore. A farther object Is to provide n devleo 
wblcb will permit a nnmbar of ttraa to ba ei- 
mnltaneonsly vuleanlaed 

RADATOB THMBHOHVnUI.--G F Pn^ 
KIN. BergcafleM, N 3 It la an object of the 
Invention to provide a radiator thennoeaeCer 
cnaalrnetlon for nsa ta cooneetloa wltb auto- 
mobiles and which can he read ta tha dark 
A farther object to to provide a tamtaova ther- 
mometer which ta aopported in and forma a 
part of the cap or cloence for tho radiator 

BTAKK— O a RonnnTaog, nidreas Onrilla 
R. Cain, Cheablre Uousa Block. Koene, N U 
Tha invention relatan to etakaa which serve 
to retain a load Upon a vAkle, An ofajact la 
to provide n atika which to adjoauble within 
certain Undta A further object la to provide 
a etake which aball axtenl ta neh a manni 
as to flrmJy engage a load and prevent a«cl> 
dental dIapUcement thereof from the body of 
the vehicle. 

DRVICB FOB PROnDCTINQ TAB IGNl- 
TION BTBTBM OF AIJTOUOBILBS^ H 
BuxmaooD, 2009 BlMwood Ave., TampA Via. 
It la a porpoaa cf tha lavMtleB to prm ^a pro. 
tecthm for tha tgalUou gyatom agatant tha 
deatraetlva action of tha aiienta without 
modifying the eenatmetina of fbe hood ahd 
cowl by prcfonttag water froa oontaettaff Mttb 
the condnettag wirea and thna ptopsrvlag tfeato 
inantaUon and aUrataatlng Huirt diCtattag. 
VALVIL--0 


Hich. ThfObjwt^thatattotieBlatopmMe 
a Yalta for tatorpMtton ta the tint Bno and 
In the oa Mpptr toM if ■ mm tchkle for 
eontfontag the dew of (ha fpal figp a enppty 
tank to the cnitafutor, hff the vmm* In m\ 
•U Una. and ea nrnnfb* t^nt efben ^ 
sore la r cdhccd below a pbOfftartaiMl potat 
the flupply of «Ml to ton 
gut etfif 








ta 

aembUng tho 1 
or hnuglBR 

lOJnrATIMGL CMfe InWCK^A. KnfMk 
aici. 10 Cook J&liM flta. M 3 The gtn^ 
eral object of tod ta ^Mim ta to protMbi tk 
vshleia hating n body toU«(ed to ba mSoed or 
lowered pamUel uwTanMOt, and to pvto 
vide aa elei^ng body having an nitnugo 
meat of dtoeharge chntea adapted to dleehayfO 
tte eonl dtber hmgitudlaally of tbo vehleto or 
laterally togcaer with nmang to oeWtrol the 
flow of toe coat 

BiciN w P Fox, addffces Donohoe ft Onr 
ley. let NaCL &ofc Bblg, Bt. Otoud. Mtan, 
This Invention Miteo more partieubidy to a 
sign carrier eopeclally adapted for uoo with 
auiomobllca or ahnJtar rtoidea. An o bj ec t to 
to provUto a devleo which may be meaaaUy 
mounted upon the extra wheal or ttro ge»- 
.iMtally earned so as to dl^tox adterttoing 
niattsr by means of snltabls charaetacu earrisd 
by toe sign 

HUD LINKR.— 3 W WoLPnifDng. 3333 
Park Ave., Nashville, Tena. An object of this 
Invtmtton la to provide a davtaa which mgy he 
Uioatcd around toe drive shaft of a looonotlte 
track between the drirtag box nnd bub of the 



A nANavnann sncnoif and iim nuTAttem 


drive wheal to taka op lateral wear of the 
parts. A further object la to pravMe a two- 
part disk or ring eueatltntlnf a huh Bntr 
which may be riMIly attached or detached to 
a Shaft or JOureni without removing any of 
the other parts of the machine 
WINDOW CUftAMBBr-ft. TCAgA, P O BOX 
48. Cniwrttao, CaL The Inveatlos haa rcfeihi 
eneo aMuw partlentarty to meana for mechan- 
leally cleaning accninulatlona of snow, olaat, 
nln and the Uka from the surface of win- 
dow ablelds or other wtadowa oo aa to lenve 
a clear vlalon through wbkh tha driver ef the 
vehieie may clearly obaerve the road and tcafle 
The devtoewgMy be maatauUtad from (h« 
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DBSIOM FOR A FCBNmTRft ODTHR.^ 
Buiih K. TxowMog, 0ft W erth »t.» Mow 
York, M T 

DMUON FOB A POONOOBAPH.*-# tvCto 
LAVO. 333 ■. 13th BUMuW York. N, T 

DUIION FOB A TQTr-A. B. Buewnn. BSD 
McDoDOUflh BA, Deoanr, Cta The inttntMB 
haa ban grnatad patent owtorec < 


nttaft a oatacb ap tfapbant and a gaftl 

FOB A OOBLrr OB BlHlUAft AB- 
TfCLB.— B. HonicflU 141 hoebttag BtTifOOlK 
lyn. N r. 
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llie technical knowkd^ that cxnnes 
to you from SICF* engineers is 




as it IS the sum of the data gathered by bkp 
organizations m all industrial countries. 


This fund of engineenng infomuition 
we bring to the nbncatioa of ell prod 
ucts bearing the mark OtSir and 
the operation of those industries which 
we are requested to supervise In 
order that complete rehance may be 
placed in the endorsement espruaed 
by the mark AK^ it is necessary 
not alone that we control and super 
vise each step in the manutecture of a 
product but also its final installation 


Because every effort is made to assure 
the moat satisfactory use of products 
mariied SKF we welcome requests 
for information concerning their 
proper application and maintenance 

Manufacturers should feel that this 
technical knowledge is alwa3rs avail- 
able You are urged to use It freely 
without any sense of obligatioa 


Induftries, Inc. 

165 Broadway* New Yoili City 
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Announcement 


The Saentifle American publications are to be combined 
into a single monthly magasine. After seventy-six yean 
of continuous puUication the present Scientific American 
is to be enlarged both in physical sue and editorial scope, 
and converted into a monthly, beginning with the issue 
dated November, which will be published October 20, 1921. 
Succeeding issues of the combined publications will be pub- 
lished on the 20th of each month This change has been 
determined upon for the following reasons* 

In the month of January, 1920, the weekly ScientiOc 
American Supplement, after forty- 
four years of pubbcation, made its 
appearance as a monthly. The ad- 
vantages appeared to be so many, 
the drawbtMks so few, that the 
change was made with full confi- 
dence that the Sdentiflc American 
Monthly would meet with approval 
If letterii of congratulation and in- 
creased drculation are the true test, 
the change hat been an unqualified 


The present weekly Sdentiflc Ameri- 
can and the present Sdentiflc American 
Monthly are to be comUned into a sinflde 
monthly Sdentiflc American. The flrst 
issue of the new combined monthly pub- 
lication wiD bear the date of November, 
1921, and will appear on October 20th 
next. 

The new monthly Sdentiflc American 


success. 

For many months past the pub- 
lishers have discussed the advisid>ii- 
ity of making a similar change in 
the parent publication, the Scientifle 
American weekly Here also the 
practical advantages to be gained 
greatly outweighed the drawbacks. 

Reluctance to make the change was 
due perhaps more to senttmeatal 
than to practical considerations We are free to confess that 
after bringing out the Sdentiflc American week by week 
for over three-quarters of a century, we feel a twinge of 
real regret in making tins break in the long continuity 
It is done, however, for the very good reasons that, by cmn- 
Uning the two present periodicals in a sin|ie monthly maga- 
sine, we can present the same material in a better balanced, 
and more Oomi^ete and fully digested form, and at a far 
lower cost to the reader. 

In the matter of contents and quality we can assure the 
rirndor at the present weekly and monthly that the new 
tMs gMdmi, which will combine the two publications, will 
emtain within its covers the best features and the dis- 
tinguishing qualities of each, and will embrace all branches 


Tbe new moatuv Sdentiflc American 
will retain the distingaiahing diaracter- 
isties of both of the present Journals. 
It win have Increased reading nutter, 
more iUuBtrations, and a broader range 
of subjects and interests. 

The snbseriptioa price to the new 
monthly Sdentiflc American will be 
$4.00 a year. Ihe price per copy will 
be 3$ cents. 


of Science, Research, Engmeenng and Industrial advance 
An innovation, which we feel will be widely approved, 
will be that, as far as possible, each artide will be com- 
pleted on tile page on which it appears, or on the pages 
immediately succeeding 

Following the main body of the text, space will be 
devoted to various departments, and to a complete digest 
gathered from all of the techmcal journals, domestic mid 
foreign, and covering the general scientific happenings of 
the month in a closely condensed and readable form 

Among the longer articles will 
be found a selection of the best of 
the learned papers, read before tech- 
nical societies, such as hitherto 
have appeared in the Scientific 
American Monthly, and it is needless 
to say that our present subscribers 
to the weekly Scientific Amencan 
will find in the new Journal all those 
characteristic features which have 
won for the parent paper such wide- 
spread approval 

The new Monthly will be greatly 
enlarged in number of pages, but 
will have the same sized page as the 
present Saentific Amencan weekly. 

In these days of heavy taxation 
and high cost of living, the question 
of pnce takes on special importance, 
and here it is that the change, com- 
bining the two penodicals into one 
magasine, affording opportunities of enormous economies m 
manufacturing, mailing, and in fact, in all the medianical 
labor incident to production, enables us to make a very nu- 
terial redaction in the coat to our readers. 

The subscription price will be $4 00 a year, and 86c a 
copy on the newsstands, as compared with $6 00 a year for 
the present Scientific Amencan and $700 a year for the 
present Monthly In the new Monthly, however, we shall give 
in a single magasine costing $4 00, the technical literature 
which we formeriy publuhed in two separate penodicals 
Subscnptions to either or both the ^lentifle Amencan 
weekly and the Scientific Amencan Monthly, whidi extmid 
beyond October, 1921, will be adjusted s^ extended to 
equalise the difference in price. 


twm U, tf19. at dtepagtAtfli rMv T«rik N. Y., w««r iht flci af MnA S. lITt 
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OroDO n Mobb, Tnoforor 
oil ot US Broodwoy 


iDtenid ot ihe Toot Ompo of Now York, N Y of Uoff^ud Clow 
Biottor Trodo Mork Roirliitond tn tho Unltod Stotoo PotMt 
Omoa Cnpyrloht 1921 hf Seloatlfle AiaorlooB PtthlliMiio Oo. 
Greot HrltoJii rliihlB roMmxl Illoatrotod ortleloa mutt not bo 
nyroduaod without ponnJMhm 


Bending Strength of “ZR*2” 

I F /It 2 liucklnl wbllr xhi wuh making a itharp 
turn at hlRh M|>eo<1 - und niort tbau one wttiiem 
hafl twtifted that kJio did — Kite wa» the \tetim of 
a latk of girder stn ngtb whkli lu Inherent In all air 
ahlpo of the rigid ty|)r Hv thla wo do not mtan to 
■ay that all dlrlgltdOM arc weak to tho point of dan- 
ger. hut we do tilnli to emphatdae tho fact that the 
frame of a tUrlglhlo la ao <*OQHtnntefl that It <unnot 
lie coiiHldered aa a trtiiMed lieam, and therefore lt« great 
diameter or depth cannot, an in the cnee of a bridge 
truuM, lie takt u aa a meaaarv of Ita liemllug ntrength 
IblN Inhdvut woalUK^a la dae to the fact that tb( 
priHMiice of the hnge gna Iwga preventa the Intnidnc- 
tlon of any longltwllnal, diagonal tlea ai roM each iwh 
tlon or panel To um. tlieae It would be iieceiiHary to 
provide gna-tlght tubes iiasHlng diagfinallj through the 
gas Imgs — an olivlously Imposidhle eoostrui tlon An at 
tempt Is made to iimvlde longitudinal strength by brac- 
ing and tying together the longitudinal glrtlera and the 
extirlor iMilygouial frames, ho as to secure sotnethlng 
of the atlffncaa of the shoU of a tQl»e, Imt the whole 
OfiiiHtriKtlun, to tU( eye of an engineer, looks cxtn^roely 
frail when It U applied as in this case, to a structure 
that la eighty live feet In diameter and somu 700 feet 
In length 

Thirc is, of (*fHirsc% an Interior truss niniilng along 
the bottom of the framework— a triangular truss of 
great streiigtli oimI stllTnetis — but it Is shallow as com 
pared with the vast skeleton frame along the bottom 
of which 11 lies >Vheti the heavy crosft-liendlng struln, 
fndui*tHl liy setting the rudders hani over wIkui the 
ship WUM mnnlng at high si»wl diVclo|¥!d letreHseii of 
C(Hnpn«sloii and tension were set up In the frame of 
the ship, which the relatively small triangular truss 
below could not do verv much to relievo 
In making the alHjvo suggeHtion wc do not wish to 
throw ou> cloulil utHm the prne tic ability of llglitc r-thnn 
air navigHtlou Fanils either of desigii mate rial or 
handling exlstesl In the 111 fated 'ZU 2 , but this does 
not prove thst dirigibles of the great slie of this one 
cannot Ih> built of suilkiont strength to stand any of 
the reasonable mlHchance^ of the air Now that the 
vrretk 1h lielng Kslvoge'd and the log of the Ckimmander 
of the alilp hoH lH*e»n recovereel wp slinll probably learn 
In due counee Just whi*re the bnmk occiirrcHl and why 
Every new art has Us failure's and alas, Us ellaasters 
uevoiupniilcHl by large Iohh of life but the art geies 
forwiird We are among those who bellewe that the 
day may e*ome nhe n gas bags can lie edltulnatcd and the 
whole besly of the ship sliemthc}d with some light alloy 
so tbai It e-nn w rri* ns the ccHttalner The all metal 
ittrlglble, for rens^ins of streiigtli and safety, U pa 
dONlnible an the all mc'tal airplane 


Marine Insurance aa an Aid to American 
Shipping 

E \KUY iMisslble Ugltlmute asslataucc should lie 
glvem to President Hurd lug mid the Chairman of 
the Shipping Board In the great task of salvage 
of iIh ebiremitMmt fb*et of me ribHiitnien which was 
built uneb'r e xeHptloiially uufaMirable condltloim dlir 
lug thi' wiir Whatever legislation Is e line ted with 
this end tn vU w, wo should be careful while 
rtiiielerlng everv legttlmnte asslstauco tn nnr merchant 
marine, to nrold legislation whlih can ho construed as 
naively hoKitte to the proiier asiilratlons aud efforts of 
other nntloiiH, and tiint would give them any Jnst canue 
for resentment It Is posMlble to avoid this antago- 
nlMD and pnimote tho tiitc'rests of our mere hant marine 
wltbont stirring up Imd fe't lings among the maritime 
nations which wilt lie our iictt\e conipetftors, when the 
How of tra(|c aets In again with full force 

It Is not yet fully understood how vitally Important 




to the MiecewrfiiJ growth of our ^inigu comawto gad 
shipping Is a proper developoent of vartiw InAirtaea 
In the United Ntateo. Both the United Statet Shlib 
ping Board and the House Coinmlttew on Marine In 
snrauce state that marine Insurance ia used as a eoin« 
petltlve weapon In Interantlemal trade, and that It has 
Indeed been so used by other countrlea in promotlDg 
certain loading Hues of trade They state further that 
under existing condlUoua, marine Insurant ciunpanlea, 
liee'ause of marine lusuranee that Is placed with them, 
ncqnlm and ntillKe vital trade aecreta which are wsr 
recNllagly tuefa) to the oatlona tlieee companlea repre- 
sent Ohvionsly, It is Important thst marine Inaarance 
shoulil le taken ont by American companlea through 
American Insurance flrma. 

h nithermore, companlee dealing tn marine Insurance 
huslnesM In the yuited Ntatea are at a disadvantage tn 
comiietlng with foreign coapanUw becanse of gorem- 
meutol (Ntate) regnlattons and reotrictlons and exces- 
sive taxation All Unlt^ State* marine Inonranco 
companies In addition to heavy state taxea are aubject 
to a further Federal tax of one per cent on their 
premium income, excetit exports, and in addition 
to this, marine inrarance companies are subject to the 
samee taxes as other corporations in the way of Income 
aud excess profit taxes and capital stock taxes. 

As cviopared with this heavy handicap, marine 
instiranoe on American property placed with companies 
outside the United States Is subject to a stamp tax of 
8 per cent on a groMs premium, except on exports 
Outside of this S per cent, marine Insurance compa- 
uliw tn England aud other foreign conntrles are not 
required to pay a tax on premluma but are subject to 
smh taxatlou as is imposed on ordinary business. The 
Insurance riunmlttee of the Merchants* Assoclstlon In 
this city favor tho following changes In the Insurance 
laws of the Htate as recommemled hJ Ihe Honse Com- 
mitti'o 4m Merchant Marine and Fisheries That tax 


Bm th9 pMt tWirtNWi hfiriNi# tgtekf 
With th» wdrit of pyr Oftaa'gg^iffthjiiiir 

In armiv, U might b8 wiU to 80j|igM«r ‘h ilflMte 
of procedure hne. When Uw 
has died appUcgcioiMi la ochtf equ nti j M a, ^ guv 
CHBoe were authorlxod hy Mtoi lo jiilgcUiirtaa 

Gonceming all the referencea whiflii .evitg hgr ll* 
foreign Patent Offices during therooung Of ISm wllgmlgU 
tlon of appllcatlona on the aaiM tneeatlott, euf melt#* 
inera wouM baTe*before then a tMrly eeutPleCh hlhtaty 
of the art, which ooald then be augidgated tg gBF 
extent neoesgarr hjr further agd hktopguisQt umA 
The American examiners of c ourse wmU have to 


be free, both legally and is tiielr own mluda, to draw 
their own condunlotti as to the patentabOlty of tht 
subject matter of an application that had been trentod 
In this wray But we hope that the oaUbtr of ow 
patent examiners It anfflclently high to enable ua go 
tmst then in the presence of another man*! woriC 
without the fear that they wlU permit that woth to 
Influence them unduly It seems absurd f«r ea^ 
Patent Office to gn on nuking Its ssarcbes Indepon* 
dently, duplJentIng a great amount of exhauHttwe woc^ 
that has been done risewbere* Jnst as sbsnrd as though 
we wrere to alt down with the Intent of writing 8 history 
of Rome to rival Qtbbon's monnineatal work, and 


were to refuse to avail ourselves of the list of souresa 


which GIUMm gives ns, preferring to tour the muatno 
and libraries of Europe and examine all the anoftost 
doenmenta there to be found, In search of our mn 
•onrees. It is not a queotlon of allowing Olbbon't treat- 
ment of his sources to Infineoee ns, the exact panUM 
Is as wro have put It— refusing to use Us source* untR 
we have discovered then ludepeadenfiy Anyone wIB 
agree that this wroold be Irrational . It Is tn no degree 
more so than tbe Patent Office procedure of todayt 
which refusea to recognise the existence of dtgeets Oi 
the art not made on the promisee. 


at Ion of premiums lie almliiihed and a tax on net profltM 
snliatltiited , that pennlmrion shall lie granted to um 
fine Inanmnco compauies to engage In all daoses of 
inmirun<*o excepting Life and Surety, that unnecessary 
nmtrletlnns upon re-lnmirance with comiumlea of other 
states be removed, that marine Inaurenoe companies 
lx* allowed to take credit In their financial statements 
for foreign deposltn and premiums, and ISMtly, that 
there shonld be u riHHignltloii of the necessities of ina 
riuo Insurance by s|kh lal legislation 
A bin iiitendef) as n model for use In the varions 
states has lieen Introduceil in Congress. It Incorporates 
the fefltnrpM we mention above, with the added pro- 
viso of a tax of 2^ iM*r erat on the gross premiums 
of any morlne Insurance placed on AroeriMn-owned 
pnifierty outside the United States tbnnigh a marine 
liiMuranoe broker This tax would be additbmal to 
the 8 per cent stamp tax which we have mentioned 
aUive 

A Detail of Patent Office ExaailBatlon 

P KliloiilOALI^Y we read of the over-worked 
examluem tn our Patent Office Periodically we 
are Informed that this Is the reason for the nn 
fortunate delay in the Issue of letters patent for Inven- 
tions This unsatisfactory condition, however, Is not 
IMteullsr ti> Washington, In the patent offices of most 
foreign ennutrlcs applications lie dormant for coasld 
erable periods owing to tbe Inability of tho oxamlnlng 
staff to cope with the domanUs uiiou Its time 
Holland, one of the most recent countries tn enact 
patent laws, and therefore unbampored by the tradi 
tions which neceasarlly cluster about a busUiess that 
baa been going on without material ebanga for a 
century or more, has recently amended her patent 
laws in u way that enables the Dntrh examlmrs to 
avoid a great deal of duplication of work that has been 
already done elwwhere. It Is provided that, where 
Appllcallou for a Dutch patent follows or Is coincident 
with the prosecution of aiipltcatloxui in countries for- 
«lgn to HnUand, the Dutch examiner may review tha 
art dted by the Patent Offices of other countttas. 
Blth the authorisation of the apidlcant, the Dntch 
Patent Office wrlll obtain from Its contemporariaa 
abroad sndi Infoimatlcm from the Ilia wrappers rriat* 
ing to the sama invention as may be naaftal In pr<k> 
Tiding the groundwork on which tbe Dutch examiner* 
may continue tbalr aearehaa. This will make um 
necearery many dupUeata searchoA and WfB rm 


Tedmlcal EttgUdi 

E vert now and again we And, In our tedudcai 
and sdentlAc Journals a plea for greater at- 
tention to correct diction We ace not over 
optimistic as to the result I'erhapa more can ha ae- 
complished by pointing ont two or three of tbe miMt 
common errors. The use of ^*data** as t singular 
noun hss become too inHutnon. Is It really neceataty to 
remind technical writers that da/a Is the plural of 
datnmf It Is true that the EnglUh language perptita 
the occasifinal naa of a singular verb when the sub- 
ject Is a plural noun denoting a collection of tblttgs. 
But this ccmsfrnetloD Is exceptJoiuiL Who would thiak 
of soytng *In view of /Ms /setsr Yet there is no 
more warrant for saying “In view of this dofa.** 
No, we strongly suspect that thoee who adopt the 
fanlty construction are blindly and uncritically toUow* 
ing a lead that has become all too general Let ue make 
an effiirt to break this lead A good beginning would 
be made If Ooverament pabltcatlons would set the 
example ''Onr varions departments at Wabhiagton 
would serUmslj resent any charge that they were 
^treading sclentilkially uneomid InfurmatiooL Why 
should they not he equally Jealona of tbe correctnew 
of the English diction to whlcli they lend their an- 
dorsAment? 

Another extremely common phrase, which Is, to lay 
tbe least. Inelegant, Is tbe use of the word 'Mue" m a 
conjunction W« quota from s standard woik 
1809, dee to (he fact that the turnpike ayatam had 
been extended, there were over anS'thonMUid tumplkt 
tmau to keep the roads in repair** The word **dw Rl 
etymologicany a participle of adjectival funetlehLthv 
correct conjunction to use la meb easM Is ‘Niwing 
As for the oonfuslotr of tbe vwbs **shaU'' snd 
this, in commqh bustness eorrespotidenee^ ha* becoma 
so prevslent that It seems rather hopeleas to atiempfe 
to reftore order And yet dm ruW I* so Ip 

the first parsoa uM ■'thall,** thus **I fMk wa bbalT ; Iw 
sU other cases use WIU. To« wiU tben be expeesfADf 
mseqly futurity of dm event The vroed '^hhU'* nM 
Jlrlth the second thM pmoA- ekpimwik not 
futurity but tolM torn of cenawtiah er 

obUgation Slmtlarty dm wood lUAd o^mr^ ^ 
than ai indicated abort dspMam* not m«ca fntimttr 
hut an act «f dm Adt . ^ 

Lat as, ta ndm 
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hatlaa lUtlway Ktocfriftcattoiu— Wn)% on the gen- 
esral atoctrlflcatkm of Italian rallwaia la proceodlng 
aettvekir. At the end of Angnit of but rear, ten 
voad% Cmprlilng a total of TOT kilometers, bad been 
MctHlledL Vrnm Beptember 1. 1030, to Jnne 80, 1021, 
dn attdltkwal roadi, coupriatof 284 kilometers of road, 
wore electrified Dturtog the current xecr 484 kttmae> 
tore of road will be electrlflod The Mrina in ooal ro- 
niltlag from ttwee dlectrlflcatlone amonntod at tbo end 
of Inae to lOOyOOO totta. By Jnlr 1, lOSSt, U is calcu- 
lated, the aarioff In coal will rsarfa 1000 tooa a day. 
canal nf a daily aaeliMt of 200,000 lire, or T0,000i,000 lire 
ananaUy 


Baft Indnntrtal Ughtfait- — In general, aoeording to 
the Trsaeodioas of the Illnulnatlng Bngineerlog Ho- 
doty, bad lighting is cauaed by une or both of two 
Otttatonding faetora— (1) bare inoandeacent lampa, or 
unshielded gUrtug illuminants that not only do not 
lUnmlnato but cause a contraction of the papillary 
opening of the eye and lesuJtont decrease In seeing 
ability • (2) loanfflclent light, which la largely doe to 
Improper lamp renewala, wrong methods of reflector 
and lamp deanlng, cdor of snmmndlngs, or lack of 
eSdeDcy to mtotalntog tbo original iuiUUatlon up to 
Its hkitM standard The latter factor particularly Is 
diacnassd to thla article 


Bow a Speakar Goold Addtoaa Oor Entlrs Popo- 
laCloa<— A record to projeettog speech has been eatab- 
IMked by the Amerl^n Telephone k Telegraph Com- 
pany at an experimental station to the Cstsklll Uoun 
tains, according to Fleririrel ITorld, where a speakcr^s 
voice was made intelligible 8 8 miles awny tbrongh the 
medium of a kmd speaking teletibone The eaulimietit 
U atmtlar to some respects to that itaed at recent out 
door addreeaes to large andtences but has consider- 
ably greater amplifying power It couslsta chiefly of 
rioctrostotlc transmitters setting on the pedestal on 
the apeaber*a platform, vaennm tube ampllflera to cae- 
ca^, and the lood-epeaking projectors mounted over the 
speaker's stand A alnglo projector cstabltsbed the 
record, the energy ampllfteation being 10" 

Potor Cooptr' llowkto— It U witk don mgrst that 
we BMst noto the pnsslog sway of Peter Cooper llowitt, 
the American Inrentor who contributed so generotuly 
to electrical progress. Bfr Henltt underwent an oper- 
atldn recently for abdominal trouble, end death re- 
sulted from an attack of pDenmonla Peter Cooper 
Hewitt was bom to New York on March G, 1801 He 
was the son of Abram 8 Hewitt, one time Represents 
tlve to Ooogreaa and Mayor of New York, and grandson 
€i Peter Cooper, the phllantbroplst Ho was educated 
at fitterens lostitnte of Technology, Hoboken, and at 
Columbia University, graduating as mecbanlcal and 
alectrloal engtoeer Ur Hewitt is best known for 
bis mercory vapor lamp, which is widely used fur 
many purposes, notably lihotograiitalc lllnmlnatlou , his 
mercury vapor rectlller for converting alternating car 
rent Into direct . and certain Improvements to tolepboiiy 
and radio communication Of late years he was en- 
gaged In developing a heUcopter 


Wireless Ooutrol af Locometivea,— Apeordteg to the 
Aemto OJIrmto de Per. a sertce of tests 

on electrical iDtercommnnlcatlon between two eloetric 
toeomotlvea driving the Mme train Is now to progress 
between Paris Sud JUviny The system, wWch was 
patentad to 181T by the Orleans Railway Oompany, con- 
slsto of gn arrangement whereby the locomotlvs at the 
head of the train produces a p^odlcal aacoadary ou^ 
cent «C low voltage aod relatively high frequency This 
cvrrapt >• superimposed on tba power current and li 
tritogtoltted w the ordluary circuit orbteh supply ftw 
two totofOPrivcA In the locomotive at the end of the 
tnMtt irtMitb rewlvers are tosUUed which allow 
, dtMautd^eCto to be obtaitied aoeording to the form 
, od M vOrivot ttanmaitted Tbase secondary currents 
•xkjmi prlnctodlly *o» operating the eontsetor sod 
braitot tfifl. of course, avoid the um of a 

drtvwt gt.Mto tott of the train The arrangament Is. 
obriahw toofa vaaM en meuBtsto sections where toco- 
fit Ml aofi* of thei.trala than for 
by an ordinacy moltiplwcQatnd 


kK^nmomr 

Tkm Pena-Wiitascka Ba disa t it appaara will supply 
the earth with no further uetei»rs in addition to those 
of June, Iblflr Pndesaor Barnard and other ohRcrr 
era watched all night On Jnne 24rh, 25tb. 3flUi and J7th, 
without resnlts. This makes It sr^sHir tlmt tho flensor 
part of the meteor awerai did not intentect the orbit 
of the earth at all 

Proper Metion SUttotlCB#— Kapteyn and Van Rhijn, 
In the latest of the Oreningeti publlcntlous. No dls- 
cuMs among other things the total uuml)er of stars known 
with proper motlcm In eacess of two tenths second of 
sre snd of msgultudee between 6 and 14 It npitcsrs 
that there are ItXIflB such stars known <if which 1(1D 
are of the brightest magnitude considered — the sixth— 
while 70 have motion of two seconds or mor«* The 
table given shows a complete dassiUcatlon of theso 
stars by magnitudes and by amount of motion, tbo lat 
ter being divided on etch ti^ith-aecond f riini 02 to 1 0, 
and tben at 14S and 2.0 seconds. 

Tklckuasi of Saturn’s BlugSd-^In connection with 
the passage of the earth throuito the plane tt( Maturn s 
Hugs last November, Prof. W H Pickerings ubscrvn 
tioos In Jamaica led him to conclude that while the 
thlckneaa of the outer edge of the outer ring A can he 
only a few miles, that of the toner edge of the inner 
ring li la some 40 miles greater, while the thickness of 
tbe crape ring ts about 1000 mllMi. Tho latter he 
beUevea to oonalst either of toaumerablo small distinct 
clouds of loe crystals, like our rirma or possibly of a 
uniform doudy structure of extreme rarity, tho tom 
peratnre of the minute droiis of water being maintained 
hy their proximity to tbe hot planet 

iBterfmrence Metheds to Astronomy- — In Notsrs 
for July 28tb appears a comprehonslre article by H 
Hpencer Jones, Chief Assistant at tbe Oreenwidi Ob- 
servatory. npon this subjert While hardly more com- 
plete from a popular viewpoint than I>r Russell s 
articles to our own eolitmna. It glvea oonslderably more 
material of exclusive Interest t<o tbe astronomer The 
laymans ehlef reaction to this article will l>e amaxe 
ment at the assurance with whJih such magnitudes as 
0045R and 00401 scrond of art are dlseriminatetl 
Modern preelslon mcHsaremonts are deddetlly mort* 
startling when applied to tbe minute cvaliiatton of 
angtes than to ordinary linear dlmeusbms 

A Double 8mlco of Aatronomical Tsiegraamu— The 
acthm of the loteralUed Intenintioual Astronumirfil 
Union in estaldlsblng a new bureau tor tbe exchange 
of aatronomical telegrams nt Tccle, Beigtom, intended 
to supplant tbe long-establlsbod Institution at Kiel, bus 
had tbs result that might have been expected In the 
early days of tbe war the work of tbe Kiel bureau was, 
very properly, transferred to a neutral establishment, 
vis., tbs Observatory of Oopeubagen The Alllwl coun 
tries, however, estabUahed a provisional bureau at the 
Obserratury of Paris, which trnnsferred tbe work to 
Ueds to 1819 Meanwhile the Olwervatory of Gotien 
hagen, under Professor Htrbmgren, couttoues to art as 
the distributing point for astronomical telegrams from 
tbe Oentral Powers and certain observatories in other 
countries. Fortunately an ogreeraent has now lireii 
reached between the bureaus at Uccle and Copenhagen 
so that each recelvea and distributes to its subscribers 
the telegrams received from tbo other 

Oboarvtog Sunspala WUhont a Teloaoopc. -i- Every 
astronomer is familiar with tbe coulruveralcs that bale 
sriseu (H>ncerntog tbe true iharacter of minute plane- 
tary marktoga, especially those observed on Mars. In 
order to determine bow much dependence should be 
placed uiHHi the human eye to this cnnuecllon, Mr R 
Walter kfaunder, lu Englaud, organised about two years 
■go a corps of volanteer obser^irs who nndertiMtk to 
make a systomatic dally examination of tbe sun for 
the detection of sunspots without tolpscoplc p«>WFr < I c , 
uatng only a dark flats) Hia idea was that n com 
parioon of these obacriratlofui wttb simnltanpous tcle- 
■oopie oboervatltma and pbotographs would nerrs to 
throw light upon the limits of nnked-cye vision A 
preliminary report on this undertaking states that of 
298 days of observation 80 showed sputa visible to all 
who were obaervliig on those days On 23 days dts- 
cardancea were noted betwm^u observers. A sunspot 
with area leoa than 700 minionths of the sun's disk at 
mean distance appean to be too small to be detected 
by average mMol right <>n tbe other band, tbe ob- 
sorrara seldom falM to secure a definite observation 
of any apbt that covered 800 mllllonthi or more 
expreM Che Mma toing in another way, a well-defined 
rircnlw dariTriMit on a bright background should have 
a dimeter of 81 ae e pods of arc to be visible to the 
naked eye, Wuie one timvlng a dUimtar ot 88 seconds 
ought not to aeoape a careful asarefa made under good 
oondltktti. 


Indnrtrlal Ellldaicjr 

Osmirldlnm Depaal t a- Recent explowHott and da- 

vetopment have rcnaeled enormous deporito df oamlrid- 
luni and gold-bearing grnielH lu the vallos of the large 
risers of the wcHtern divlnlon of Tumnnnlii, which Is the 
«ole priHlucor on a Inrge m-ule of iNiInt nidiil osmlrtd- 
lum TaHtimula HuksIk, t'utotnlda anti PniMin are tbe 
four ivincltMii tmmirldluiii producing oouiitrim of the 
world, and iMsniuiiln Is by far the most important of 
these. 

The Total Value of Our Foreign Trade in mer- 

thaiidise drnppt*tl from »tSJM7,ts»t>.00l> In the llscal year 
1828 to $IOlTinotVW» 111 liKI, a derreose of fS,lT6,- 
000,000, or at the rare of J3 8 |H>r cent This Um waa 
nesrh iHiiinlly dlvlUcU loiiMirts and exports. 

Imports dtopiMvl from $ri,i!aM<K»0issi in ifW) to $3,054,- 
000,000 Lu IWl, H low of 30 2 ^»pr <vnt 'nhito exi»orts, 
amounting to $8,100,000000 in lirjo agatont $tm0.000- 
000 in lirjl, decreased $14^.000000 in valiio. but only 
at Uio rate of 190 per cent. 

The Hsttdbook of Northern Wood Industry, or to 
gUe It the ortgiunl title, i/nillKiok for XorrffiiL Irdto- 
du»tri whi<h Is well kmmii in all elrcbs coumn-ted 
with the wood iiidiistr> and (vivers all Infonnatlnu to 
regard to tlmlter, H*K>d pulp and paper Induairlee to 
Swpfipn Mnloud and Norway, has just appeared to 
a luw 1921 Mlltion The pn^codlng ivlUioa was pub- 
lisbiHl tu 191 3 and changes and extciiDrions lu tho Vorth- 
ern tlmtier induMtrli.H have takiMi place oHiieclally dur- 
ing the aar so that It lHH*ame ntHvssary to publlah 
a ivTlsetl wlition The handlsHik cimiHliis detalliMl In- 
formation eoiK'ernlug Induatrinl eonibinatlfuis and ex- 
port organisations lu the dllferiiit countricH In tfw 
sphere of the worn!, winnI pulp, and puix^r industries, 
with eumplKe lists of the members of the lM>ards and 
associations 

Again the Question of Packiag.^ — Many wood 
parking cases arrive at their destination broken, with 
tile eontents damagetl Ik'cuumo the man who nailed 
the Imx or crate bigcther failed to put In the right 
numlver of ualls A gtsid rule is to simce the nails 
nut more than tno inihes apart, stutes an authority 
writing In The Timen Trade Svppiemeni excet>t when 
nailing np ernten or l>oxes whose sides and so on con- 
sist of mure than une pieci* In such casim the narrow 
plcKVR imiHt never have less than two nnils in each nail- 
ing end and if more than 2 inebes wide the number 
of nails mnst \m proisirtloiiRtely Increased Balsa 
should nut lie Ismud with roiie American tiruiH have 
lost many good orders through 'tying their parrtilB 
with n bit c»f c»ld string " The best tics are palatal Iran 
or steed stri|M alKtnt 1*4 Inches wide at least and 7 to 
R Inches aicart 

The Division of Commercial Laws, a newly ciw- 
atod dirfsiou of the Ilureaii of Foreign and iHitnestlo 
OcmJUM*nH' Is prcimred to rc*cvl\e inquiries from Ameri- 
can busInesM men and Innjirs relating to commercial 
laws of foreign counirles, the taxation of American 
finuK doing biiMlnt^ss ahrutid, forum lltleri In cimnoctloo 
with iMiiikruptcv pr<»eecdJiigs In forelgii cvniiitries pow- 
ers of attoruer, etc The Pivtslon will eveutually 
bR\e a complete lihrnr> nf civil and eoinim n Jnl codes 
of foreign conntriim ns will ns of reitresentntive for- 
eign law ]mlill(HtlonM In (‘nofteratioii with the coai- 
snlar ofllctrs, c-omnierciul attuebe^ and trade cummto- 
alouers n flic of rtpiittiMe law practltlouers in the Im- 
portant cNimmercfnl (inters ulll Is* pnimred for the 
eoiuenteiue of Anmrlcan liuslnc'iis men and their coun- 
cil, hilt without any nbligntton or resiionsIhUlty being 
assumed b> the l>lTlslon In this ronncetlon The scope 
of tbe oiieratlons of the new Division Is rather Urge 
and it has been deslgued tc» mcv>t the' long felt need for 
tin iiifonuntton center on fondgn commercial Jaws 

The Unemployment Hitnatlon varies from one 
country to the next 7 hns In tho I nited States tbe 
unemployment sltUHtion apiiears to l>e getting worse 
rather than better ahlle in France It Is getting (to 
ddcMlly Itctter Our own (x>untr\ Is faced with the 
none too plc>asant thought of Imvlng perhaps as many 
as five million unemplovcd — New 'Vork Cli> alone ex- 
liecls half a million tinempluycd durlug the winter, 
although a goodlv proiiorllon of this numl>cr is tbe 
liiflnx from other itarts of the country In Franev', on 
the other hand, the iincmidoytd totaled In the neigh- 
hnrhcMMl of 199099 iqt till a tdinrt while ago, and at 
this writing the iiuudter has rc*c«led to about 70,000 
There are no deflnite statistics on Uds subjec-t. but tbs 
French Oo\cniment reiKirts that tbe nuudter of unem 
ployed assisted l)> the choemnieut reached 47,124 In 
January, 1921, and Imreasctd to H4S10 on April 89th, 
but on June 24th It had receded tu Vl.iXK! Tho (tor- 
man nnenn>loym(mt situation ts reported tn be ImpTorv 
lug rapidly The BrItJrii sltuatlnn Is still dark and 
unesrtalo 
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When the geologtot lead* hie eld to flie diflkolt taek of locathtf the rood 

The (Geologist’s Part in Road Building 

How Wuconsin’s Hi^ways Are Looted with Expert Scientific Advice 

By George'H. Dacy 


P HOKITINn Uv tho nilatnbpa of othir that 

httYo markiMtlT liu*rrni«t*tl nmtl InilliUniK hj 

not I'ffltlrntb Kiin(*>lti|f tho sKtiona wblob tbp roada 
ppuptrnted to cfJiiatni<*tlon In onler tii 

oil anillablo nintpriiil, the YVIhpouhIh StatP Tltabnay 
CXnuiuliiialori Im mnkliifc uulqiip utlllantbni of tbp tniltiPtl 
KPolofdcol PxiicrtH on the Badger pa^rolla. Them* 
geolfiglcal PXpiTtB make (x»mplete aiimra <if Uie nmd 
ImUdlng matcrifll reaonrepa of the 1»pU through mhleh 
oacb new road— ^>e It gravel, niaratloiu or emu rete— 
paHaoE liefore tbo initial road improretnont aotlvltloM 
ore Atarted in onler to apprnlm* ii(^Miratel> the deblta 
ond credits In nnk and gravel materials a\nllnbU 
locally In each liistauce, thU Hurvp> la extended liack 
ward from either aide <if tlie nmd a dlHtance equal to 
the wagon haul from the nean^st raUnmd town 
One of the most (Titical expousea lu hiiUdtng Im 
proved highways under existent eondltlnns la the e<ist 
of transporting road metal from distant supply imliits 
and, subspfitieiitly, of freighting It by wagon or motor 
trnok to the riirnl ronstnirtlon loon t Ion II) her efll 

oiHit nse of setentide and geological skill, Wisconsin Is 
aUmlnatlng this avoidable exitonsc — In many in 
atancea— from her highway constnictlftn bills, while In 
other posos, she Is reducing It to a minimum by the 
ooonomlcal, snpplemetitory use of imixirted materials 
aa reenforrerornts tor her local rpsourcoii In dollars 
and nmta, this aa\lng foots np to big amounts as Is 
lUustmtrd by the fact that last year airordlng to the 
•d\anpe geologk-al survey praotlml In liadgerdom, 
adequate amoiints of bn'al sand and gravel were se- 
curtHl at an average «»st of |1 4(1 a cubic yanl whereaa 
the same materials fnmi commeninl pita would have 
eoat an average of a cubic yard 
Assomltig the average rallnmd haul at nn miles, the 
nap of local material of this description results In an 
additional saving of $1 11 a cubic )Ard for transporta 
tlou costa. This Hgunm up to a gross saving of over 
180(g) a mile of concrete rond Kiirtlicrmore an ecou 
omy lu tnuk and wagon haul aggregating fn»m $1090 
to $3800 a mile ofteit obtains mile of highway con 
atnicted As a rule the customary hauling charge la 
00 cents a ton for the first mile ot wagion or truck 
haul and 2ft cents a ton for each additional mile Im 
pro\cd blghwats usually are built out from central 
railroad towns to which the materials are shipped 
by rail and then hauled over the road Wb(m the con 
structlon work reaches a point 8 to 10 miles from the 
rallnmd, the freighting cbargei attain exorbitant dl 
mensions 

It la worthy of mentlmi that Wlacnnsln's state hlgh- 
wrays whitb now cover 7500 mtlea and arc maintained 
In excellent ctmdlllon b> Oil patrolmen who iudlvldn 
ally malntotn stn^tchea nf ri»adwa> averaging over 8 
mites a man ^smatitvite one of the best ebalua of tm 
pnwed jHithwars east of the Rocky Mountalna. The 
geological snireys In addition to being frnttfnl for 
the original location of iiK^ai material for oonatmet- 
Ing the roads are also of Inestimable Importance In 
providing material for the repair end proper mainte- 
nance of the htgbwajra. The all round efllciency of a 


roadway is measured In terms of Its maintenance 
Wisconsin roads are among the heat becatise |>r<»|»er 
snm>H have lieen Instituted to render available main 
tiaiHiKv* material for present and potential needs 
iMHt >enr Wisconsin cxiNiideil $2,liQ,(XI0 In maintain- 
ing 7500 mib^ of hlghwin It cost $1 87 a mile to keep 
the earth natfls of ^e stale In nimiri $1 84 a mllo for 
lh< gravel roads, $540 a mile for iiiacmdam and $220 a 
mile for exmerete r^mds Just ctimpare these expenses 
with (hose 4if any other state whUb does not follow the 
geological survc) system and vou will Immeillately ap- 
pretlate how important la this recimnalssance work aa 
tneasuriHl In aiiunal upkeep costa 

During the current motoring season Wisconsin is 
featuring another Innovation In the way of special 
road coiuUtUm, report service It takes the form of a 
blue print map of the state appropriately showing an 
the trunklines and tmp<irlaiit highways and thdr con 
dltlon Tills map Is Issued WednesdAy of each week 
and Is dlstiibiitcd to nine branch stattons of the State 
Highway Department In leading cities as well as 
among the most Important hotels. The map Is 54 by 
no Inoties In slue and must be dlsidayed on a special 
bulletin iNiard placed In a coiisplcnous imaltlon In the 
loMiy HO that (he general public may avail tbemselvea 
of the information It mipplles. The map Is issued the 
middle of the week so that nil tourists and mcdorlsts 
planning week-end trips may have most recent road In 
ftamatlon at their service The map descrlbea the 
kind—eartli, gravel macadam or concrete— of road and 
Its condition whether It Is under repair, the condition 
and eliarneter of the detouni and other facts of Inter- 
cast to aiitomoblllsts Hupplementnry weather report 
service Is furnished by the IT H Weather Bureau from 
Aladlson, WMsoonsln, dally to all the parties that re- 
ceive the maps ao that the motorist may also benefit 
hy tbeste reports about the potential antics of old Rol 
and Jupiter Pliivlns 

The geological surveys In many cases have resulted 
In a complete change In the type of proposed road con 
Htnu*tlim follnwed For examle, In one nelidkboTbood 
the Intintlon was to build r fetnporary gravel roud 
The survey showed that the auiqdles of local gravel 
wore very limited and that a exmerete road arould be 
the most elRclent and ntlsfaetory highway to build In 
that eecdion In some of the sandy sectloot of the 
state, clay proves to be the best material to nae far 
mirfaclng above the send l^rch is ordinarily wade 
for Hhale In the aandy seettons aa this material Is 
ideally adapted for highway nse In some of the 
counties where granite pieivalls In Urge quantities 
the purpose of the survey la to locate accumulatlcwB 
of distntrgrated granite aa tbU material makev a 
vc^ satisfactory and durable toed. The granite wean 
weQ and sheds water admttaily Rriefty. the tuteostve 
studies and observations of tig Wlacmisln geologlate U 
resulting In the standardiaattot) of the falghwaya hi 
accordance with the character and typa of the local 
road material suppUea. Wlaconrin haa raalhwd ouch 
succeaa as a conaequence of mring her otato gaologlida 
aa prlBo aids In her road Imlldlng campaign that ra- 


cently I'ennsylvanla Marvland IlUnola, MlaMmii, kliu- 
nesiiU and luwn Imve cnqiled her methods and now are 
decreasing their highway conatruc^tton expenses In s 
almllar manner 

Dicyanin 

S OMB years ago, Dr KlUmr, late electelcian at 8t 
Thomas* Hospital, London, whose book cm tha hu- 
man aura Is welt known, said that the diacovery of a 
mreeii to make the aura visible was not acridental 
lie bad been rending about the action of the N*raya 
upon phficqdiorescent sulfide of calcfium and had ezperl* 
mented upon meriianlcal forces of certain bodily ema- 
nations. 

l*:arly in 1908 be thought certain dyes might help 
him, and fixed on the ccuil tar dye dicyanin 
When the d^’e was obtained ^aa ac^reena were made, 
the only satisfactory onoa being glaaa oella filled with 
an alcoholic solution of dicyanin. 

It was recognised very early that couaUntly looking 
throngb the dicyanin ncreens had an Inlluence on the 
eyesight, an Influence which Is not altogether under- 
stood today Everyone who uses the screens finds the 
eyeslgtit mnrkcxUy Improved, Moat were all^tly prea- 
byopic*. 

Modern ccunmercial photographic platea were found 
comparatively inscnsitlTe beyond XSO, but experiments 
at the Bureau of Htandarda, Waablogtoo. D O,, con- 
vinced the experimenters that with dicyanin it would 
be poaalble to get the spoctor of bright stars aa far aa 
X80. 

But the d^ deteriorated quickly and there waa If 
norance of the spectral region tn which dicyanin wma 
moat valualde IHcyantu could not be depMded on to 
preserve lU useful propertlea indefinitely under or- 
dinary oondiUona. Home change took place which de- 
Btn>yed Its scnslttxlpg value 
The fact that dicyanin doea not senaltiae the pUtea 
CO green and yelbiw Is apparent from the pbotograpM 
spectra The blue and red portions of the spectra 
are iwuaUy eeparated by a gup Tefffeeenttuf Urn te- 
BPualUve organ The addition of pinaverdol to the 
atalntng bath la an improvement 


staining Solution 

ee. 

Distil water 

. . . .140 

Kthyl aleobot 

.... 120 

Di^anin A <1 2000) 

18 

or XMcyanln 1 tOOO 

, . * * T 

Ammonia, 26 degrecn 

• • . • p 0 


Th« 'human aura consist^ of a number of layer or 
strata ooe beyond the other exteodlng out late fipaee. 
There la the ^theric double.** which ratUdy aomniodi 
ttte body, oonforailng to ite ahape* Beyond thia te the 
Inner turn, 2 or 8 Inciwa tanad, and, biqroiid thla o ggii i, 
toe outer aura oxtendtng 6 or 6 to ( A ee, the ontar pert 
of which Is termed^the ultra-outer doirtla. 

Dr Kilmer thinks tee terce from white the finra 
nriaea is generated wltlitai tee body tteplf Be telle of 

dteOte ecfocerulng tee efftet of etecteltehr end teeml^ 
on the Inner aurt, and tee ohfimM tv ehepiy mtO. Mee 
of tee nun generhily aa tee refiott «C nmwa ttiaeeM, 
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Am antammtk mH>(lo«-pictmM tlM derelepmMiit wmcldmm. Hie tlm contmintd in 
Um HnfuiBM la paMcd to tiM tollon nnd tubs at tha loft 


10. 1081 

iPifii|PDif flWQili Ficnarf fub 
^ Rwrr A. Mmiu 

I T Ufa b« i( nlTjnrlw to many peraima to 
taani In tbia day of Ubor^Tlng 
faa<$litbii7 moat of fbo millloni of feat of 
mottoB pltftore fllm in nao la darolopad 
liy hai|A TlUa la becaoae tbo macbUiaa 
hltbarto derlaed for tbe pnrpow of da* 

▼elaptnCj^On ImTo l«tBi ctimboraome and 
aapeiufTa andiiot faat enonirti tn makf 
tbair laatallatian profltablfi mtcept In ooa 
or two of tiko laraaat dim laboratoriaa, 

A new film dcTdopIna marfalne recently 
placed on tbe market apparently over- 
comae tbeae dllllcultlea Altbonkh It oc- 
enptea a Aoor apace only etabt feet lonir 
by two and a half feet wide, and la four 
feet -eight Inches high. It develope n tbou 
sand feet of film an hour, delivering the 
film dried, ready for tbe projector An 
other model, double tbia length bat with 
other dinwnaloaa the aame, will have a 
capacity of four tbonaaiid feet an bonr 
Tha machine la almoat entirely auto- 
matic In Ita action, requiring the acrvlceH 
of only one operator who haa atmply to 
watch for over- or onder-expoaed film and 
to alow down or speed up the paaaage of 
the film throng the developing tank ac- 
eontlttgly 

Tha tank la oonatmeted of holler trim 
twavlly nickeled Jnafde and out It la dJ^ 

Tided Into alz compartments, one each for 
deTri<g>er, wash, fixing bath, waah final 
wash, and drying The first hmr of 
these are arranged on one aide of the machine and the 
other two are plm^d on the opposite aide with a 
water Jacketed partition between. The beat of the 
water In this Jacket oootrolB tbe temperatnre of the 
developing and fixing hatha. The film passes with a 
helical motion up and down through the solution and 
finally Into the next compartment Offsets In tbe par 
tltlmia allow this paaaage fnna one compartment to the 
next without a twist in the film The air for tbe 
drying compartment is forced In at the Imttom by a 
blower, passing over electric heater 
slightly warm It Tbe film is uniformly 
dried, regardless of weather conditions 
There la an air bmah attachment for 
tlutlng the film during the development 
pmceaa. 

The wbolo mechanism can Im lifted 
dear of tbe Unk by a co tajm iim d air 
cylinder, so that breaks can be mtmded 
and adjuatmenta made quickly While in 
this poaltlOD tbe action of the developer 
Is dqiayad by a water spray which plays 
on a iM>rtion of the film An autoroatlr 
tlevlce stops the machine If a break oe- 
cars, bnt this la a rare occurrence In 
fact, over fifteen thousand feet have been 
developed on tha machine pictured with- 
out a break In the film or any other 
trouble 

A combined flushing and siphon sys- 
tem makes It eaay to dean foe machine 
only fifteen minutes a day being required 
Tbe machine la operated under a ruby 
light, and five small lights behind the film 
allow the operator to examine It during 
development 

The usefolness of such a machine to 
Urge motion picture concerns may be 
Judged foem the fact that the small ma- 
china pictured bdow takes tbe place of a 
whole film developing laboratory occupy- 
ing IflOO square foet or more of floor 
space and employing a number of men. 

Another film developlDg madilne, which. 

In Its general prindidM* resembles the 
maefatne already described has recently 
made Ita appearance It is said to ellml 
nato all Jbe undsalrable, expensive, whste- 
fnt alad foadequate Uboratory methods, 
mnch cutting and aplldng, redndng 
siOieei tn Mdi one thousand feet from 
fofty or more to not mm than two 
apifees to eacn%«ke foonsand-foot reel, 
exeesdve pat or expansive and rare' diem- 
kato; seventy par oast of foa taboratoiy 
help; all loas from eanfleaa or infoHor 
datClopMat, aft k»g from leeUant to 
Am) aft leaa from dirt, dust or raaika 
on Oa fttaai an toM foott 


mislaid or lost , all loss from over priuUng of sinHIuiuiI 
parts. 

This maefatne, which la shown in tlie upper iUnstra 
tlon. Is Intended for positive film, whlib hss a slower 
emulsion than tbe negative stock and can be develoiieil 
In mncli brighter light Viirtherraore, the positive 
Btocic fans a greater latitude of devcliqiraent, whU-h al 
lows for the handling of many different scenes, with 
different expuinire values, in one strip It is a question 
whether the usual run of negative, with over-exposed 
and under-exposeil sections, cimld be so handled 


Water Level and Weather ObaenraF 
tion Statkm at the Salt** ta 

By John Edwin Hogg 

I N all the years that tlw Halton Sea 
has been foe olijert of biiman Intcreot 
iK^tnuHt* of Its eouHiniitl} varying water 
h*TelH, teiuperaturt*tt, nnd degrees of aa- 
lintty, no uciurato mlentlflc data con- 
cerning It extsts KImllarly there is no 
accurate data enncemlng tbe weather con 
^ lUtlons existing aU>nt this grent inland 
HPA nhUh Is th«* onlv iNxly of water In tbe 
western beuilHiiliort* with Its surface be- 
low ooeon le^el amt tbe lowest body of 
water on earth with the exception of 
tbe Dead iWn of rnlisilue 
In IfNM It Is kmmii that the Kalton Sen 
IS as 550(1 feet below sea level, and In 1900 
Its surface kvet (bniiged to _M0 foet be- 
low sea level wh4>n tlK> (Vilorado lllver 
overi1one<l and Hooded its gn*at 1 h*1ow sea 
level basin Hiiiee foe flood of lUOTi tbe 
surface of tbe saltuu Hen has coiistantly 
ralsctl and lowiriMl, depending gpou the 
rapidity of i vniMiratton, which Is the only 
means bj whUli the sen s level Is lowered 
and the amount of Mater flowing into It 
from surplus Irrigatlou Mater from the 
Imiteriat and foaclMlla ^ nib vs and tbe 
several fresh water streams flonlng 
Into It 

Stiiit a valiuible fishing Industry has 
come Into existence on the Salton 8ea, 
and billions of tbillnrs worth of irrigated 
lands Are detsndent tiisin the eondltlomi 
existing there the (bivernment has real 
Ixed that aiTurate water Un-el water analysis, and 
weather data, are of great Importance, and nil observa 
tlon Ktatloii was recently (May, Idrzi) establlsheil on 
Mullet Island, a siuall volcanic plug that protrudes 
sboie the surfniv^ near tbe Impt*rlsl County (Califor- 
nia) ahore Ihe oliw*rvatUin station has been placed 
by tbe Inited States Weather Rnreau at Uashlngtoa, 
in charge of Captain Charles E Imvls, the originatoe 
Ilf the fishing industry, who lives on Jtiillet Island. 
Henceforth daily reports are to he kept, and placed 
on tile at Wasblugbrn coiieemlug the Salbm Sea 
The Salton Sea <»hiiervat1on statkm la 
bsated at a lower uegatlvo elevation than 
any other lustltutUm heretofore eatab- 
llshed The nliBervntlon station at Kur- 
nacL Creek on the floor of iHmth Valley 
formerly held that dlsttmtlon. It being 
187 feet lielow sea level The Furnace 
Creek station, bouert^r, U eHlpscd by the 
Salton Hen station with Its ebvstlon of 
257 feet It may Is* said that foe Fur 
nnee Creek statbm Is not located at the 
bmest point In lK»ath \alUw The great- 
est depn*sslon In I>eath \ alley is the 
brylng Tan Salt AUirNh, which Is 280 
fct»t ImIom h4*ii level Ibe Salton Sea la 
08 feet deep at the deepest point yet 
souudMl NO that If It ever dries up com- 
pletelv as hiiH often Unn preiUrted, a de- 
pn sslon rSt fiH-t Ih low sea level would 
lie left llilH MiHild (rente a deproMlou 
45 fet*t loner than the lowest ]NiInt In 
ixmtb \ alter MhUli is now the lowest 
point of dr\ land on the Mostem hem- 
iHiihere and the lowest on earth with the 
exception of the valley of tbe Dead Sea 
wlikh Ih 1*100 feet Mow sen le\el Thus 
should the Salton Si a evatHirute It would 
supplant IVnth \ alley as the S(*cond 
deeiiest d(*iireHslon on the surface of our 
planet 

Should the Salton Sea ever raise Its 
surface to levtl hh It threatened to 

do when the Colorado River overflowed 
Into It In 1005, isirtlons of three euonnona 
OHllfnmla eoiintles whbh are all below 
sen U\tl would be Inundated This below 
Sen level area embraces the entire Im- 
perial and Coaebella % alleys, whose irri- 
gated farms are atnoug the most produc 
tl\e on earth, valued at htlltons of dollars 
dotted witli numerous prospenms cities, 
and pnsliiclng millions of dollars snuu- 
ally In the value of crops alone On tho 
other hand, should the Salton Sea ever re- 
cede to tbe point of increasing Us saUntty 
beyond foe endurance of fish life, the 
valuable fishing Industry In opemtloo 
there would be automatically eliminated. 
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Hie Many Uses of tlte Sweet Potato, and How to Mako^bollkwt of TlitiiB 

By S. R. Wmtecfl 


T lfB 1021 sweet potnto entp for tbe 
entire United fttnlen— acoeptln* the 
July foreesNt of the Unman of Cn»p Ks- „ 
tlmates — la suftlcleut to pnxluee np{)roxl 
nnteljr J0(),UUd,UN) irnUous of syrnp — a 
roluino aniwestlijflr a reTlslon of the Hlldl 
ral phrstte, * a land flowing In milk nnd 
honey,*' to that of a soil drenched In sweet 
potato i^nn> *rbo figure of U 

partlcnilarly aiipllcaliLe lit tbe South, 
where nearly 1K> per cent of the Juicy 
yams ' are grown Alahatua Oi^orgla, 

North Carolina Mississippi Texas nnd 
l^lsians—ln the order iinmed, are the 
principal sweet potnNi prodinlng states — 
each har\«>sL fr<mi H,tK)n,onn to 18,(HN»,t>0<» 
bnshots aiuiniilly 

Of course the supimsltlou tbnt 112,028. 

000 bushels of potatoes will Is* converted 
Into a>rup Is hut ii fantasy— a flight of 
Imnglantloii! The sweet potato knda it 
Bi*lf to a \Nrlety of nwa— In fait, an In 
stnictor 111 H negro college In Alabama re- 
cently testified b(>fore a Congressional 
committee that this southern vugt table 
ftsKl was luied In 100 wa>*s Mith 

out attaefalug crcdeiiee or disputing this Halm, there is 
iiu gainsaying of tbe flexibility of this underground root 
crop whose sprt«ailltig Uupm literally dot tbe Houth 
laml And sweot potato synip is the latest addition 
to Ita eimstautly expanding uses A process developed 
by H C Gore ebemlst tn-charge, fmlt and vegetable 
ntlllaatlou lalH>rntory of Hiirean of Cliemlstry United 
States l)epartini4it of Agriculture, mnlnni possible tho 
maiinfaetiin* of sweet potato symp Iwdli In the home 
and factory A production unit, recently establtahcd by 
the Governimmt at KltageraUI, Oa , will iMorrolne the 
flNUdblUty of the commercial aptdlcatlon of the process 
The Initial exiH*rluientnl nm of the factory niH> 
efalucry ylHdcfl flui) gallons of syrup nnd the costs of 
pnMlQdiig and marketing the product are being studied 
Meanwhile. Kuntheni homes can apply the process to 
effect In extracting table oyniti from the bumble tuber 
The recipe for preparing the Uipitd sweetening on 
farms has lieen sucvieaHfiilly established by laboratory 
exiierimeuts The original fomnita, however, as an^ 
umineed a few months ago, baa Isen modlflctl by subse- 
quent fletemilnnttons of the Itiireau of (lieintstry The 
modification of the methud of pn»paratlon Is in the 
interest t»f a Well flavored prtHliH*t The use of malt 
made from luirley or wheat Is amnewhat restricted by 
the amended protH'ss inasmuch as the sweet i>otat(» has 
dlscloiied certain contents wbbb enable It to digest 
ita owu starch ^ct, n limited t|uaiitlty of malt can 
be emplojed to ndTantage The potatoes are boiled un- 
til soft, stirred until they form a smooth pulp, water 
add<*i], the propi*r temperature Inminil, nnd by Incor- 
IKirHtlng a Umtteil quantity of malt, which stands for a 
l»rlef periiMl the starch In the potabws la 
convened Into malbise angar and dextrin 
tin pressing the wort or the material In 
a state of fcrmeiitutbm these soluble sol 
bU, together nltU the retiming sugars 
originally present In the tubers, are reatl 
111 dltoived fnoD tbe 
The niimortniB eoinmcrclal rnrletles of 
sweet potatoes are adaptable to s\nip- 
makfng the color Tur>fng with the kind 
of |)otato For Instani'c, white varieties 
llki* Sitntheni Queen yield a light colored 
fluid iKbllc tflo Porto HIco and slmllnr as- 
sortments prtMtucc ajrnps somewhat 
darker lu color Stored as well as freshly 
dug tnliem lend LbemMelres to the pro- 
duction of the sweetening fluid— not as 
swent, bime\ir, rh maple or cane syrups. 

Tlie intensity of tlie sugurness of the 
sweet isdato prislm I. may It bo said here, 

U Altogetber satisfactory for many uses. 

The also of the underground rout Is Irrele- 
vant as far ns the qnalltw^ the gymp 
la coneemeil llendn ncoMIng to dalms 
of the Department of Agrieultufe, lies the 
Immense pciwtibiUty of oommerdanaing 
the newly-evo|v«d proeesi Fraqnently 
forty per cent of the South s potato crop 
exceeds tho pnacrlbed standards of Sweat pet 

Northern markets in alae, thereby render- 



Tha syrup and tka driad pMBaaa fraa i bnahal af awaala 

ing them well nigh valnelem fur shipment These over 
grown tulM>ra as well as ones dwarfed In growth, yield 
Hwoetenlug juice equal in quality to standard market 
gratles. tbiundness la the one absolute requisite for 
potatoes designed fftr syrup-making— decaying portions, 
dUeaseil tul»era and other inflicted faults must be dis- 
carded 

More about the method of preparlni/ tbe arrup Tha 
potatoes are washed and hand trimmed by way of 
removing dirt, hrulaea, and decayed portions The 
tutiers are then blanched (parboiled) eltbw In boiling 
water or steam Blanching, preferable to peeling, 
serres the purpose of removing the Ingredients In the 
peel which would Impart n green or brown color to 
the syrup and on objectionable flavor The potatoes are 
BUbxhergHd in hot water In a suitable veand and tbe 
water quickly heated to the boiling point A few 
minutes having elapsed, the water la drained off and 
replaced with a fresh supidy Tbe potatoes are then 
co(»ked until thoroughly mnadiy in buUlug water or 
In steam If the latter method is pursued, tbe water 
ctmdenscd should be rejected during the flnt half 
hour of the cooking period One hour sbonld be al 
lowed for the cooking, a time limitation Inviting tbe 
cells of tbe potato to crumble whereby the malt may 
invade and digest the starch fttcam under preasnre la 
unnecessary as the higher temperature does not hasten 
tbe cooking of tbe potato. 

Once cooked, tbe mushy tubers are acrambled into a 
paste This is occompUshod by stirring, adding water 
until the contents of the vessel constitutes a nsooth 
thin pulp About two parts of water to one of potatoes 


Is A oonset prapardMi. Tbs BittM 
flm teovght to a to mpsr a tpra qf xlfi- ^ 
Ibwft rahrettheftt, a oqtolittoa sac|iw|gtog 
tbd latrodnctioa of Uw toslt Ohs 
eept «t pale diatmer^ toalt^ toads 
barlay or wbea^ baaed ow orlgbyd 
of the pota to e s, ig ad^ed add tkefoaddlF 
InooitKwatod Into the ptdp and vigtaa, 
which now assumea tha "watoi.** It 
la allowed to stand, with an otowrinaal 
Inamtloa of tbe lUrring rod Whlto IdO 
degrees Fahreobett la an sapressed pe pj^ 
ence, tbe temperature range U UbtoiH’ 
varying from J20 to 145 dsfcees Faht^ 
heii wittitmt deteriorating eltocta. At 
thu juncture the stafthy oontenu of the 
potatoes are devoured by the mall; the 
proems requiring from twenty mlnptes to 
ono hoar What adentlsts toon as toe 
Iodine tost will determine toe oompletton 
of this reactloa, namely . A small glies 
fnnnri is eqntpi^ with filter paper and 
a bit of the pulp placed on tbs lUttor. 
When the filtrate rnns dear the drops are 
liermltted to toll Into a test tube con- 
taining a dllute-^pale yellow, odld selii- 
thm of iodine In potasiaum iodide Each drop as It 
enters tbe solution forma a deep tone color A# tbs 
reaction with malt pro g r esa sa, succeeding tests yield 
purple, brown, and yellow brown colors— and, nltt- 
matdy are ootoriesa. The sUrcfa-coasaming proceea is 
complete, and thns the end of the maahing period Is 
marked 

The marii drains without dUBculty, and thus lands 
Itself to a variety of aeparatlon methods. The itnpicst, 
however, is the rack and-cloth system, well known on 
farms In the preparation of fruit juices. Tbe palp Is 
laid up in the form of flat cakes between woo^ racks, 
pennltted to drain, and finally pressed. The sqnlp- 
ment emiiloyed by the Horeau of Chemistry, and Uloe- 
tratod by tbe photographs which accompany this article,, 
consisted of a screw press, a large pan of shsst tUu 
fgmlng tbe floor of the press plstform, a set 
wooden racks, a wooden form for laying up the putof 
and press cloths of burlap or duck Tbe eonstmctlon 
ot a so-called *‘ebeese** involvea the laying of a rack 
on tbs drainage platform. The torm U placed thereon 
and the doth pnt diagonally across tbe foifm. tbs 
comers being oigioslto tbe sldm. The mash Is pouiad 
Into this depressed **Taliey,** and tbe four comers of 
the doth ftofled over so as completely to envaiiip tbe 
mash Tbe form Is lifted and another rack placed on 
top The form ts again pot In position and anoCher 
cake of mash laid up Tbe operation Is repeated nnttl 
tbe pile Is as high as desired. Meanwhile toe wort 
or sweet portion of the malt flowa off without applytog 
pressure other than ita uwn faeavlneaa. Slight force 
will yield a big volume of wort while heavy preasnre 
Is nltimatoly resorted to The material 
while In a state of fermentatlaa Is sub- 
ject to vNtatton from mUroorganlams 
which mnlttply raidaiy In rtohs. elo^ 
and pressure plattonna Tbs prisaing 
eqatiHMnt toonld ha dried or kCpt aadeg 
water when not la V9t, ojOisrwtoe olP 
jecUonaUe flavors aamy bo transailtoed to 
the symp. 

The sweetening fluid Is now ready fpf 
tetoe and enUhary ase, tor wsatrfacekr- 
Ing candy and as a sUklng syr ey. Ifs 
beantlful color Is breaght forth kf 
lagf whUh may he-aecbaqiUShaft by aVew- 
ing toe pTodiut to stand for a dv hr a 
•tofietai period of tlaw tor UMdnUe 
salts to torm Then nU aboq^ thfga p» 
cent of toa weight of too synm eg ii$at 
la ebemtealts knoym ag toessrghhg 
cold water adegsisto to saa|^ 

The tototm to ditemd otod^ na Vrfrg 
haaa tmkImcT to cagsa tt^ gpns iiito i M ^ , 
•aUs to dtogriPh juifl mahs ttoto dwwl** 
antf to iHs tofoto A nim^nikfmn 

ton raw pbtetoet ■wjiMtr 


Sweto petotoaa gingar matm toy ars^dB toi>rmi Iff tmk 
patoto srmp Umm the haltC 
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W ft M* iMl«ft «( pnr- 
!^ 4 U flbiME Of otlMf 
' ttjiMndnt Thoadz- 

ftont lo JMod to beUtaf 
p0l|i^ pantottoff to otood liof 
fltomt ndaotofl and tho 
fMv i i ito O^><l bar fllMttoa. 
»o BOPid to thea 

f *OP CIi fct |i^ to toe B«OtMOI7 
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tlo pteU of ortvp to 64001 
toooo^M of tibo w«l|bt«f 
ttfi poiatoof MterlDf Into 
fti oo wp ootttoo. Tho 606t 
of Unofirtoro it ntatlTtlj 
lawt oivl too tootood of jprop- 
otottoo to tatNBo mtd foctocr 
totobmponttloirtr tlnplo Tbo 
flttOt pvodoct to an ambot^ 

OQlorod ornqi poot twi nc a 
dtotlnectvo flavor not at 
tvroet aa nMple or otne 
u ryp t, to be onto. Tbe In- 
tekMdty of tti twreUwat. 
bo>wvef> la taOclent tor a 
OMiltltoda of nett. Then, 
too, the convertlon of tvreet 
potatspM Into tyr up offen a 
bif pootlblUty In the tnber- 
prodnelnf Boath, where 
maihsto are freanenfly far- 
removed and ttorate fadli- 
tlee inadaquato* AU thanht 
to a chemical proceM of 
miA trdkiaforminf powera— 
aa oncouth nndorgronnd 
root becomei a table deli- 
cacy and contribatea to the 
rellidi of alnaeniiapa and 
taffy! Tbe varlona pleoet 

of kpiMintttK emplojrdd In uft, ow “wwt” mt 

extracting ayrnp from aweet 
potatoea are abown In tbe 
aoQoaapanytog lUnatratlmi, ^ 

and one to Immediately struck with tbe itlrapUeity of 
tbit prooeaa. Indeed, It ttaould come iiitu pretty gen 
eral nea^ not only In large sited oommerctal planto hut 
on tbe nnall farm and In tbe home 

-T 

Bffaet 9t GisoUm Benw?al oa H«it ValM of 
Nstnial Gm 

T HB Barcan of Iflnes, in Tecbnlcel Paper No 268 , 
preasota detaile of an Inveatifatlon to determine to 
what extant toa general pobllc and varloua offldal 
bodtoi have been jnatiflod la aoppoalng that tbe removal 
of gaaoUna from natoral gaa greatly decreaace the 
beattag valne of toe latter It baa been found that In 
general thia deoreaae In beatlni valne baa been over 
aattmated. In tbe type of gaa ordinarily rappUed to 
tbe domestic eooanmer Iom in beatltig power was found 
to be about 2 per cent after the removal of the gaao- 
line vapor Aa a mla gaacdlne vapor to naually accom 
panted by proportionate amoonta of other conetltuenta 
high heatlim value, ao that a gaa high In gaaoUne la 
nanally ona of high beating value, even after the gaso. 
line haa baan rmnoved. Where casing bead gaa to In 
vetrad tbe p^roentaga of loaa la lacgw, hot only In rare 
totnncaa dogs lodi gaa reach too domestic consuiDer 
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mt** nt Utfli prMvufo. KigiUt gt«u»>jMlrat«d eopp«r kcttto that •srvei for aookiBu the putaloea. u a 
mato ton, and aa an evaporator 

Apparatoa for getting the Uggeat valne oat of the aweet potato 

of Pnnetore Plant Protection autouiohiie iirn punctu 

^ 11* ymi ctiii Imagine a roadstde Kprliikled lllM>rally of this plant whUh art 

I with tacHiH and needles all lying iiolnt side upward, Kortuimtelj, ilu* pun 
reads to spread fllscumfort and illMistor amons the IHtohle ground. It can 
^ louring motorists and blcytltots which pass that way vatloii whhn pnMuta 
ff* you will frame a good mental picture i>f actual condl when^ 

tloiia existent In aecHons <if Arltoua and California the standpidnt of 

58, where the puncture plant has been Introdncwl and at resorted to iiii8U('<t;HNfi 
tu climated Kclentlttcally this wewl Is known as Tribuluit I'll! \lneH grtiw so lt>w i 

lal rerrentHu probably because It spreads tribulation and that It Is ImiHwslIile 

ral terror among all owners of Jiil]ati>cl tire veblries It ''ith the nnmer liefon 

be Is a native of southern Burope and was Intrudneed to mauj of the plants whi 

In this country In burs ImiHsIded in the fleeccM of Im- pnsliice burs and st*etl 

er ported sheep >Vhen mature the fruits, or burs <rf agricultural nntlinrltlei 

to the puncture plants split Into 5 sections, each of whbh tlveness of lr<»u sulfate 

nd Is equlpiied with a pair of shan* Hplnes. These see* Ing the pimt.tiire plnti 

u}^ dons are scattered about over the gnnind In such a larfctt coiitrtd un^asnr 

m way that some of tbe points are alwaja directed up- torlng dangers due to 

ita ward ready to penetrate and puiniure any mbtor tires come enilgratit whU h i 

to which pasa over them metbcMlH 

■o. When the s|dny needles of the puncture plant are The llluHtrntlons l»pb 
In embedded in automobile tires It to very difficult to gem^ral aptiea ranee ol 

ira locate and remove these destructive Iwyonets which seeds and hitw they 1ml 
er repeatedly pride boles torougta different Innor tubes surface of automobile i 


as toey are inflated In tbe 
eontamlnated castiig Tbe 
spiny seeds effect a double 
<loHe of damage iDasmarb as 
tliey spread toe luf«PCtioii to 
ut w HectlouH which pre* 
vUiUHly may have been unac- 
quainted with the otinoxloas 
plant. Tbe seeito may tM 
earrietl In aiitomohlle tlrm 
long distances and tlunlly 
diiMisited l>y the roadside 
where they germinate and 
|ir(Nlucc new plants In ad- 
dition, the seeds an* dlsKetn 
InnttHl widely b\ wind rain 
fliNsI, spring fresh* t and 
Hiitiw 1 hi r oft***! work 
their wars Into the coats of 
market 11\ e sto* k or else 
the pniM tnre wcimIm kfl 
liarvesteti with market hay 
IttH'OUtly 111 one Mi\ or an 
otbi^r, seeds of the piiinture 
plant have lann IntrishirtHl 
Into Kansas, Arkausns, 
Texas Nebraska, lown In 
dlHiia and Illinois and at 
present the ohjeethmahle 
Inirs and spiny sreils are 
tausliig mmli havts* omoug 
the motorists of thoae re 
glons The iM»tslbJllth s for 
dnninge fnmi this plant are 
well lllnstratiHl h> the ex 
lierlenei s of a Cattfomln 
motorist w lio nqiorted 70 
pumtiires In one tin all dU4» 
b) the puncture vine In 
some M* flioiiH w lierc tito 
‘ aooiiiBu the putaiocB. u m pulu tiire plant has liec‘ome 
* Stahl IsliHl on*, half of tbe 
Iq 111 * j tie tire and npiinixl 

mately ontHiiiarter <if the 
autouiuhih* lire punctures nmiilt from tbe spiny Imrs 
of this plant whUh are distributed along the wayNiaes 
K<»rtnimlel>, the puncture plant Is an aumuil and on 
tillable ground. It can l*e enuirulled by repeated tniltl 
Tiitlon whhh pn\(Uta tbe formation *)f 8«*ed Along 
the riMiifHhl**H, when» the weiils are m*ml *IniixeroaR 
fmm the stan4lpolnt of tlie in*d*>riBls, mowing has lieen 
resorted to iiii8ue*‘eHNfiilly as an erailbntlon exis^llent 
rh* \lneH grow so lt>w and spread so deme to tbe ground 
that it Is ImiHwslIile to cut Un^m *>tr satlsfactc^rily 
with the mower hefon IU*\ ft>rm see*! h uriUenuore, 
mau3 of the plants which are dlpiied will suhseqnenily 
pHsliice burs and st^tl the same h«*uhoii The national 
agricultural nntliorltles nr* now testing out the effee* 
tlveness of ir*»u sulfate and crmlo *dl tqiravs for destroy 
ing the pimt-tiire plant Potentially, they exitecf to 
larfett coiitrtd mt^asnreK which will niliilmlae the mo* 
torlng dangers due to the imncture plant, thi nnwel 
come enilgratit whhh rLUtluHl our shores by stowaway 
methcMls 

The illustrations lielow tive un excellent Idea of the 
geuft^ral apiiearance of the puncture plants iqienlug 
sueds and how they ImIte*! theins* h(>H in tli* mift ruliber 
surface of automobile and bh\4.1e tires 
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The Economic Aspects of Mdnlizadon 

Wkat It Heaiu to a Modern Nation to Ptit m Anqr in llie Fidd 


M DBILIZATION, or tho nntt ptaaao of war, altbouirti 
for an aut*o(moaii(. |>urtM»w , from an ecunomli 
Ntaodpulnt abould Ih* ntffanled an u probleB InvolTlnir 
lb« tranalation of pntontlal Inhi kinetic enenty In the 
proctHw no new fort'c Mhnnld haTe to Iw rioatcd The 
Htored cuerjcy HhouM merely require to Ih (converted 
Into a morlnir force, for time (tom not |H*rmlt the sen 
I ration of ni»w eneriry after the c loorveney arlsee. 

Elllelency In warfare oannot be attained witbont 
ecnnoinli eflUlency, and there ean 1 m* n<» economic effl 
elencT If the economic fat torn i»f Kupidy and demand 
be Ifcnored Supply In a country iHMMeMHlniK ao raat and 
dlvendAed a wealth oh ttiat of tbe Tlnlttnl Htatea ia 
largely a matter of tranHporlation, hence It la aaaerted 
with confidence that no iilan for moblllaatlnn ia a 
prat Utul plan which lanorea the cxtHtliis tranaportatloii 
fadlitlea ami the problem whit h their acientlflc ntUiaa- 
lion in an emenctmey preaenta. lu aolutlcm requirea 
tbe Iwat braina and the beat efforta of the Nation, and 
in that aolutioD every department of Govamment amat 
be emplojred , In tbe future tbe entire caMneC moat act 
ai a Oaoeral Staff Committee upon mobtllaatkm 
The moat caanal laveMtiBatliHi will ahrnr that onr In 
dnatrlal mcdtlllntlon was aerionaly retarded by reaaon 
of a cennpiete failure on the iiart of tbe Govomment to 
provide in advance for the coordlnatlcm and edlclMit 
ntUlaatlon of our commercial and indnatrlal asendes. 
Pallluf to perceive the eaaeuUal relaUon between the 
moblUiatloo of our manpower and Induatriea, an at- 
tempt to de«l with tbe former alnsly and lu a detached 
way, raudered the Imlnatiial moblllaatlon for a time 
Impossible. The Initial mistake threw tbe irfaolo couo- 
trr leto a state of economic chaos frenn 
which It has not yet been extricated 
The financial loas which this entailed can- 
not be cofflpnted, some of the more appar- 
ent reanlts belns the wom-ont condition 
of tbe rtllroada, a buae waste upon a non 
exlstlnir emergency fleet, the unnecessary 
hijcb coat of living, and an enormous and 
dls p roportlopateiy Increased ildit In com 
parLson with that of other countries. 

The damage to tbe railroads resulted 
from their misuse and abuse, and the dls 
astrous effect upon the economk life of 
the country from a complete dlsreganl of 
tbe economic principles Involved In tbe 
iMlance of auptdy and demand, both of 
which might have been avoided In large 
moasore 

The continental territory of the TJulttnl 
Htates may be rongbly divided lnh> two 
areas with respect to industry, f«Mid, for 
age and fuel pn)dm‘tlnn and tbe traus|>or 
tatlon systems serrlng 11 Tlie first area 
i'omprtsed of the Htntes of IUIwiIm, Michigan, Oblu, 
Indiana, Pennsylvaulu, Maryland l>elannre New Jir 
Hey New York and the New KnglniMl States Is i^sson 
tlslly an Indnstrlsl and non-rarplus food, f«>nige and 
fuel producing area sltlilu nhlch are UH*ated the 
vast majority of tbe manufadurliiR plants of tbe conn 
try, and at least 05 iH*r (*eat of those adaptable to 
munition production The remaining territory constl 
tutea a vast suridua f(KKl forage and Aud-f^uclng 
area non Industrial and eRM*ntlall 3 ngricultnral in 
nature and depending upon exportatitm for the mIh 
B orptioD of its surplus pnslmtion TIic ecuiioiniL lift 
of lM»th areas Is di*iM*ndeiit uisiii the railway systems 
within them Tbe first ImiMirts fiMMl fnd ami forage 
from the second, and exisirts Its inflnurn(*tures to tbt 
latter and to foreign markets. Tlu* sectuid, wbib not 
essentially IndnstriaU la Industrially aclf snstalutug, 
but absolutely dependent for Its wealth and f*4.*ononik* 
stability npcm tbe export of Its surplus of food, fuel 
and foragav 

At tbe Iwginnltig of the late war despite years of 
warning, the mllroads were not only not prepared to 
meet the altered drcumatauc s which the emergency 
of war develoiied, but were for a time nnahle to de- 
velop their normal Industrial capacity Tbe caiiae of 
this breakdown In our National traniqiortatkm and In 
dustrial systems Is reailily d^scemiUe 
In the industrial ar4*H the population was attddenly 
angmented with a couHctiueul iucreased demand for 
food, forage and fuel, while tbe normal supply of these 
commodltlee was dlmlnlshi^d throngh the InabUlty of 
the rallroada to handle them, the railroads for the ttme 
being wholly employed In tbe transportation of troops 


By Jesninga C» Wise 

andr their supplies Prlcos were, therefore, Inflated by 
this disturbance of tbe economic balance of anpply and 
donand, coupled srlth whbh aaa the wild extravagance 
of the Govermnimt In oonuectlon with tbe labor wage 
for Government work. Oolncldently tbe draft de* 
croaaod the supply and the war needs Increased 1^ de- 
nmnd for labor 

On tbe other hand the pf^ulatloo of the agricultnral 
area decreased colucJdently with an accumnlatloii on 
the hands of tbe producers of the normal snrploa tk 
food, forage and fuel, exportation being Int er rupted by 
the lack of transportation facUltlea. In this area, the 
surplus being In excess of exporutlona, an Immediate 
strlnaency in ready m<mey occurred, though the wildest 
speculation was eoctraragMl by the fieniied amrfceta of 
tbe Industrial area and ftswlgn countries which were 
willing to pay any price fbr supplies of food, fuel and 
forage, tiina still fuller Inflating pricee. With Increas- 
ing prices for the necessities the labor wage mounted 
higher and higher In both sections. 

8o soon as war was dadaied, and not before, In- 
nomerable agents of the War Depar tm ent were de- 
spatdbed about the country to atiect sites fUr the mlU 
tary cantomnenta. This was done wholly without re* 
auM to any preoonoelved plan and the Itmitatloos of 
the transportation ayateoi of tbe ooontry as a whole 
Gongresatonal political Influence played ao small part 
at this time, so that at tbe very erlata when every 
provision poMble should have been made to relieve the 
great industrial oyatem of tranapMatloa comprised of 
the railways north f»f the Potomac and east of tbe 
Mississippi ntver, enormous new popnlatlone were de- 


lllH»rately crcatttl ulrblu tliat area at Camp I»eveoB, 
near Itoaton, Camp Lptun uud Camp Mills near New 
\ork Camp Dlx near I'hlladelpbla and Camp Meade 
near Haltlmore, nil within the rntwr complex and Intrl 
cate Industrial regbai and athwart the most vital link 
of ralluay In America, 

The natural conaMtnenoe of the astunlshlng error was 
that during tbe period of resfljnstment of the railways 
to the burden of troop tranapoitatlon and supply, tbe 
Industrie of tbe East were stalled Every port on the 
Atlantic coast immediately became choked, and the 
entire railway ayatem of the country felt the evil 
effd^cts of the almost bupeb*sa (Congestion along the 
Atlantic HenlKuird No effort whatever wag made 
to relieve the railroads of their excessive burden by an 
lutelllg(*nt use of tbe pii(*elesa ctMstal ahlpplag commo- 
Dicatlon between tba Atlantic and Gulf porta for tbe 
puriMwea of troop movements and troop supply 

It almost seema that some perverse fate blinded the 
Government In tbe crisis to that which Is now clearly 
apparent A study of a rallruad map will ahow that 
within the arm east of the Miaalaalppl there are two 
distinct systems of railroad commanUntUms viewed 
with reflect in their origins and termini Tbe first 
originating at Chicago and 8t l^oula, spreads like a 
net over the Industrial area, focusing at New York. 
This system is essentially industrial, like the area 
which It serves, and If tbe fleahoaid link between Bos- 
ton and Washington, or the pnlmonary artery Indue- 
try. be overstrained Um entire system will be parelyned. 
This system, then, la vital to toduatry, and sinoe a 
(xmplete ludnstrial asnbUlaatfnn la vital to eupeaes to 
war. everything possible should have bean done to re- 


lieve it of uaneeeeoary burden. Obviorndy no uanton- 
ments obould have been created within the todustrlai 

area 

The aecond syatom originating at OUeago^ 8t Loola, 
Ifemphls, snd New Orteana, tonchoo the Atlantic coaat 
at tbe porta «f JackaonvlUe, Stovaiusah, Cbariestoto 
Wilmington and Norfolk, focoalng at Petoraburft Va., 
In the strategically vital region of the lower ObeoapoaJka. 
Tbe adrplns food, forage and fool producing area 
within which this vast system lies la wholly sepante 
and apart from the Industrial area to tbe north, yet 
bound to It by the north and sooth trunk lines of 
the MisslBSlppI Valley and the Atlantto Seaboard and 
the two parallel intervening lines paaslag aouthward 
from OIncInDatl By mMna of these excellent eonnee- 
tlons the products and populatloa of the two ureas 
could have been frrely Interchanged witbont Interrup- 
tion to the east and west flow oC traffle, the entire 
region beyond the bllsalBSIppl being equally acowslble 
to either area by reaaon of the common bases at Chicago 
and St Loola. The eaat and west lines of the soutbero 
system were in no sense essential to the Indnatrlal area 
and, therefore, should hare been ntillaed for the move- 
ment and supply of troopa. Tbe withdrawal of the 
military pt^nlatkm of tbe nortbern area and Its dis- 
tiihutlon In the aoutheni area would have c rea ted new 
BMriEeCs tor the auiplus of tbe latter and at the sanre 
tlum would have eounterbalanced the Inerement to tbe 
luduatrial population. 

The advantages of the aouthern over tbe northeru 
area with respect to the length of Gie training oeason 
the l(»wer coat of fnel, and tbe saving of transportation 
tonnage which Is to be effected through 
the lower fuel requlromeots of the troops 
are obvlons. It Is apparent that tbe coat 
of training a given number of men would 
have been Icm In the southern than It was 
in the congested Industrial area With all 
tbe cantonmenti located south of the Po- 
tomac and Ohio Blvers, the couUngenta 
from New England, the region of Nvw 
York City and New J(*raey, could have 
been moved aouthward by coastwise ship- 
ping, leavlDg the rail oommnnlcatlons of 
tbe Atlantic fleaboard free for Industrial 
purposes , those from western New York 
and Pennsylvania, toom Harriobnrg and 
Pittsburgh, southward via the Norfolk 
A Western Railroad , those from Illinois, 
Michigan, Ohio, and Indiana by the 
Oheoapeake A Ohio and its southern con- 
nections Richmond and Petersburgh 
were tbe loglral points for the dlstrlbutl(Hi 
of troopa along the aouthern sMboatd, 
by tbe Southern Railroad, Seaboard Air 
Uiie and Atlantic Coaat Line From Ht Ixmla and 
dncinnatl the mure western contingents from tbe north- 
ern area could have been distributed southward. 
Meantime the entire railway system of the Indnstrfal 
area would have been functioning with its east and 
west Hues free of troops, and witbont an exceasHre 
burden 

Tbe lesson to be derived from our recent expe rien ces 
Is that a UKddUiatioa plan must be prepared in ad- 
vance of mobilisation, and this plan must coordlnato 
the commercial. Industrial and purely military faotora 
if tbe best resulta are to be dorlvqd durttig the war aa 
well as In tbe days of peace that must follow 

Tbe rail communioatious tmtween Rt liouls and Chi- 
cago, dncinnatl and LouisvUle, OlnoliiiiatS and AUaotoi 
Wariilngton and Richmood, and Philadelphia and the 
Icreer Oheoapeake must be kept free of fM traflk; 
by setting apart the coal fields of Psamufavaala to the 
northern, and the coal fltlda of Virginia and Weat Vl^ 
glala to tbe aouthern area, and the te^oa weat of the 
UlaoMppi, whUe the co aatal ahlpptng must be so 
organiged aa to rrilere the north and aoutii rail com- 
mnnloaUona of the Atlantlff Seaboard of tbo magtmmp 
bardeo poaoible The food and forage drawn tljk»a 
toe grain and be^-proftudag legloiia of the west mom 
be Introduced into flie nortoera area at Otdeugo gml 
& Loida, and Into toe noutoara area aft Loola, 
MwiP h U and N«^ Orteaiu, with' iKaiUfiii CUy ag ^ 
omawoB dimrlbudog mint Thus ^ too prabtwn of 
auUUaation ba aalvedi^ a mlnlttum of d to^ ijjanca 
to and di al p ca tiw i of tot pmmUfi Itta of t|to tobstirr* 
find a maximnm of aaaa and oap f dW ton In. dha 
da^ of BoUllaattoB. 


Y T BRBTOFORE mobduaiton Aoi been regarded In thu counirp 
££ 01 o moffer erhoify mtlhm die province o/ ihe IVar Depart- 

merit, but it muit now be apparent to everyone that mere Mgre- 
gated aggregattam of eombaUudi wdl no hnjfer iufice for whit, and 
(fml armies mau not be osiembted as of uore wifbout serious mlerference 
antb the social and economic hfe of me State which fwnuhe$ them 
Our late experience has taught us t^t the whole people must now be 
mobilized a/ong With thev maiermi resources So, too, tbe turn has 
passed when failure to coordinate the commerctal, mdustnal and mihtary 
programs merelp mvo/ved dupbeahon and unnecessarp expense Under 
the complex social and economic conditions of the present the three must 
be considered con/omth, not atone for the sake of a saemg m money and 
effort, but in order mat the economic organuation of the belligerent 
State map be made to serve efficienth the war macbme In thu arUcle, 
Mr Wue tells us what thu ultimate^ means — ^The Eorroit 
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Rapid Transit Arithmetic 

Hie Principle of iIm Economic Unit Applied To Large Cities* Utilities 


W BSa ttM Mtencnt prlatsd broadout In tbe 
ttaltsd or la Oimt Briteht that *tb 0 prtn 

dpi# of the •oooomlc unit, as applied to conatruotlmi 
eoati aad operation of tranidt llaev In larvo dtUo, en- 
ht fle d tt IttevitaUe titcn»ae of paaaeuaer faraa,** the 
naaa of the people would nut uodentaiid the neantng 
of It And yet by open and frank dlacuaalon— by in 
tarpretinir this welMuMwa engineering principle ao that 
**tiia BMo in the atreet" could understand It Lord 
Ae hflaM , managing director and Mr Frank Pick, ae- 
aletaat mana gin g director, of the London Oonnty tnm. 
tadeegronnd and 'boa lines, achlered that which might 
hare been regarded as taapoadble. 

The inereaalng of base fares In the Zone system 
ttere from one penny (two cents) to one and one-balf 
pianfee (three eenta) with rlrtuatly no complaint by 
the people That UUa was an achievement that the 
one-pennjr base fare was almoMt ao sacred a tradition 
In Kngland as Magna (Tharta, the parchment of the 
ortgUwl of which rests in the BrltiBh Museum, must be 
freely conceded Post-war burdens had been piled on 
the Brtttrti people until they stawered under the 
eotoaaal whole 

When, tberefore^ the eoggestlun was advanced that 
transit fares mnat be incrtwaed fifty per cent else the 
oompaniea would be compelleU to retain the Qovem- 
nmnt guarantee, or be Inaulveut loud protest was regls- 
tmd by certain wiiters who seise every opportunity to 
pndndlce public opinion on all mattera in respect of 
the peoide’s ntllltlea. 

However, before tbeee protests aammed considerable 
Tolnme. the managing director. Lord Aabfleld, who Is 
American trained In railway acience, asked his as- 
atatant managing director, Mr Pick, who also is 
Araerican-tinliied, to take np the frank dJscnasion with 
the paople, throuidi legitimate advertlalng channels, of 
tiM precise sltustlon of the companies, explain why 
Increasad fkrea were tiecesaaiTi and that, unless they 
were granted, it would be neoessary to ctmtlnue to 


Correspondence 

Tbs edwon si« not rwpo iH i b ls for usienietitt mede 
m the oorrespondeiioe column. AnoDymous oornmu* 
nfaarioes cannot be ooosidefed, but the names of oor- 
rsependenti will fas withheld when so desired 


(Hd Thoivkt and N«w 

To the Bdttor of the ScnsNTiru AuEaicAit 

PrafesBor Bddlngton appears to aasert that there 
are absolute things as matter, snd that force is purely 
rriative, and also that matter la merely a aymptom. 
and the reality la the field of force (Space, Time, and 
Oravitatlcio, pp 42, 78. lOI, 191, cf peaafm ) Dcmbtlem 
by a universal theory of relativity ns dlstlngniahed 
from the qwclal and the gencnil theory, those discord 
ant poaftlona could be harmonised But It la difficult 
for the **«oterikot” to penetrate to the underlying 
verity 

It la vastly amusing to see tbe materialists (of whom 
1 am one) idvlng np matter as an ultimate reality In 
taking perhaps a final leave of this snikpoaltltious and 
degraded entity, It la Interesting to consider some of 
tbe views entertained of It by men preeminent for power 
of thought througtwnit the ages 

Plato called a material ofaiect a shadow of the real 
Oonrtas of Lconttnum wont him one better, and asserted 
It to be a particular Instance of that which Is not 
HeractItUB before him an example of generation and 
corr upt ion, of a passing from not being tbruugb being 
to ttobMng again Democrltos, a fortnltons, or 
neoassltotert, or gtlf-dctennlncd coneourae of atoms. 
Bt Augnuttne, harktng back to Heraclltns, a temporality 
of tbe Btomal The •rboolnien, a group of transitory, 
vatylhiK eeddenta Inhering In a perdnrable. nncfaanglng 
hypoetagig, Berkeley, a group of 'visible and tangible 
phenooNnA Bot naaifeeted by an nndertytng substanoe 
BwMHeg, an extoadedt inert «ittty occupying apace, 
lAAMtt 9 congeries of onextended, eaerglaiug monads 
fipteogg, a modlfieatioii the divine subatence Kano, 
g Bumifold of IstuitUn, H(«el. a figment of the con- 
tmtlaut w— rfifcwt a mode of the unoonditioued. Mtn, 
dfi^aiigirSMSBty of gmaatiem. Bpeaoer, a my ^ 

imtam «e tt# 

Swfilikiw at laMIeet fniMU Bomb, • Imi^ 

IMM porik» ft VM* wdomd Mth tko ptlaOtit of 


By Joha Lathrop 

find financial backing from the (lovemment In order 
to carry on the service and new commitments essen 
Ual to continued operation and the supplying of tbe 
peot>leu service necils 

Air Pick called In his pnbllclty exiwrts, laid before 
^bem the adentifle prlnclplei Invtilvcd, and told them to 
go to tbe people with their arguments. Prcliaiiiiiiry 
obJectloiiH piiblldy expressed bad been, as exisHted 
among tbe line of *'WBtored sUkIl** '^■elflAh corpf>ni 
tlonlsts, and m forth 

The pnblidty men proceeded, first, to elucidate 
tbe understanding of the average pertsm the practical 
emt-working of tlie principle of tto economic unit Thej 
showed how, as a dty grows toward a I'ertaiu mngul 
tmie, tbe economies are p reser ved, and costs of public 
utility In ivmstniction and 4iperadun are mliiecd per 
nnlt They went on to abtiw thdt, after tlw <lty has 
grown beyond the limit of M'ouomlc sloe costs, instead 
of lielnK lesaoned iier unit, are Inevitably increasod, 
that it costs more per passenger to build and <»perate 
in a dty of a mllUosi population than In one of a bun 
dred thousand, and that when poimlatlon mounts to 
the six millions of Lon<km or New York, tbe economic 
limit has long dure been passed, and costs per unit 
are vas>1y more than when the city was small The 
invidvemi ut of the mechanical works — the Intricate net 
work of conduits, sewers, watcrmalns, telegraph 

and tele|»hone wires, the heavy and pi^rmancnt pave- 
ments — entailed Inseparably lilgber costs Tbe grow 
Ing congestion In tbe streets, especially after the popu 
larlsatlon of the automobile, likewise prevented the 
eoonraiies wblih tbe mass of the people lielieved were 
possilile In a larger city, ami adde<i to tbe passenger 
mile costs of oiterntlon The geueral Increase of cost of 
supplies and materials, they showed, was ifiO per cent 
For instance, cars ahicdi cost two thuuiiand pounds 
pre-war now cost seventy five hundred i)oands--an In 
crease of 275 iier cent And so on of 

The arrangement was effected with the Minister of 


Transport that on September 20, 1020, the Oovemment 
guarantee should be abandoned the fares be Increased 
fTtiiii oue-|>euuy base to one and a half iwunles, and tbe 
com|Hinl<w nould KtaiHl on thtdr own footing finsm lelly, 
mci^ting their ilmrgi's fmm tliclr own revenues, and 
asking no aid fritm the luihllc tnaHur> 

1 talked with Mr FUk at the companies beadijuar- 
ters In Fleotric HouHe WiittmlnHtir after the report 
had lieeii prepared by Ijord Ashfield for submlMaltin to 
his stnckholders. *lluw ixteiishe was the volume of 
pmteHl > I asked 

"We have bin, he ans«ere<l iHiIntlug toward tbe 
letter •every urfCtcn protest which we recelveil 
1 Hhould be glad to show them to yon IIutl art* sis 
millions (tf larsons In Ixtndon dlatrli't aerved b> tmr 
Hues And we re*'* Ived exu<.tl> fortj tw<» letters of 
pndest ' 

That, of coiirsc, whs negligible, psiiedally when the 
total volume of traittc l>o taken Into a<‘couDt as revealed 
tu ls»rd Aahfleld's reistrt 

Car miles of the entire system, ITU 000,900 an In- 
crease 10,000900 during tlie jear 

Trackage, 750 iiuderg round, 105 trams, 124 omnl 
buses, I’SHsengers itinied 1 4OT,900,00Q under 

gnmnd, 44)42)00,000 trams, 210,1)4)0 4^ omnibuses, 
878,000 000 totnl Imrt^se over prevUms year 110, 
000,000 

These Increases were foreeil u|s>n the transit lines by 
tbe conditions of ilty life there which wore duplicated 
In every large dty, and In many smaller cities, In all 
r«Mmtri4*H during and after the war And with fares 
remaining at the traditional oue-jienny base, so liord 
Ashfield oluMMved In his annnul report "the very sue- 
C(»SH of trsnsiwrt companleM in attracting and creat- 
ing imascnger tra/fic was a burden to them Mince then 
(the Increasing of the fares) the situation has changed 
radicall} ft>r the IsHter 

This improvement In the finsttclal status of the 
on page 180) 


causation. 'Ihla hist would seem to include the lattir 
day view, tbe nucleus of a gravitational field 
Present oi)l4ilou seems to be that our nottoos of 
space and time are derived frtim our experience per 
sonal and ancestral of material obJ<H*ts Of space and 
time all pnesihle views have l»een held none of them 
free from very grave dllficnltles They are things, 
objective realities, conditioning all other realities 
They are rdatluna between things. They arc relations 
between things and statea of consdoiisncss (forms of 
Jntnitlim) They are entta rafionlM figments of tile 
reason as dlHtiiignlshed from figments of the Imaglna 
tlon. 1 should think some of the absolute IdealUts 
must bold them to be relations lietween states of con 
aciouauess. 

It Is very early to predlc t that the latest theory will 
give tbe final victory to a mcMliticatlon of one of these 
views It seema to me that tbe space-time oontlnuom 
la needed, not as a relation, hut as a corndatlve of the 
diacretum, tbe changing material universe 
Ashland, Blass. W 0 Rosx. 

An X-Ray bmomtioii 

To the Editor of tbe StiKNTiric AaiioiirAN 
While exporimentlug in an effort to X ray or radio 
graph documents and objects of a like nature, we have 
made a rather interesting discovery, the product of 
whkh we hove designated as **Flurographs.” 

The original negatives were made by placing the 
check or other document between two flnonwrent 
screens while in contact with an unexposod X ray film 
An X ray exposure of this itsulilnatlim which was 
tightly clumped in a light-proof cassidto was then made 
with the resulting negatives iHwclnpment of the ex 
iKwed film was the routine development for X ray ex 
posures as mada In the medical laboratory 
AS first It was thoiight that a true radiograph had 
been made of tbe exposed document but further experi- 
ment demonstrated that tbe best negatives wwre made 
by means of an X-ray exposure entirely too intense and 
penetrating for such a slight object as a Sheet of paper 
Btoteevors to X ray documents without tha use of the 
double flnoreacent screens, which in medical wotk are 
used stinply to Intensify the action of the X ray and 
thus flboften time «f exposure, were entirely with 
out result We finally came to the conclusion that 
tbeee negetivee wwe produced entirely by the action 
of tbe ftuoreecent light eat up in the Intanalfyliig eereene 


which wort* In turn activated by tbe recognised action 
of the \ rays uism their strut turc 
Blurring of certain portions of the samples submit 
tiri iM due to <mr Inability as >et to obtain a holding 
cassette with sufficient ctimprcssion to secure perfect 
uinMHUtiun of the document niid the film OtiDtrast be- 
tween the psisr and the printing can be further Inten 
Hlfletl b> refinement of the Us.bn1c of X ray exposure 
These fllniH were taken with an oxiMsture of 20 mllllam- 
peres, an Intensity of current reiwesented by an air 
spark gap of 4^^ inches, distance of 80 liiihes and tims 
of ^ second 

I'ructicsl ones of this procem may Inilnde commer 
rial rrprtKliicClon of dtKiimeuts and other ini|iera. the 
detection of rlinngPH In (hecks and Iwnk notes and a 
means of measuring and Htaudardlslng the fluorescent 
action of liitensirylng screens 
Itertland, ore r>E. J A. van Bsakla. 

Poles and Milaa 

To the Editor of the Ht ikxtific American 
In your Ckirrespondeuce for August 27, a writer men- 
tioned timing a train with a watch and It occurred to 
me that the rule for olitalnfng Uie speed of a train 
direct from the watib without any calculation would 
probably lie of interest to your readers. 

This nile Is very simtile and still very accurate 
Note the spacing of the telegraph poh^ They are 
usually 84 to the mile Match for a straight stretcfa 
Count the poles that you pass In 100 seconds, the nnm- 
lier of pnlpH wilt 1 m> the munlier of miles per hnnr that 
you are going 

This rule WHS developed fn>m tbe (dd Vomit the 
rails' method that Is ohsolntely UHeless for taking high 
Bpoeds. The germ of the Idea Is the same, however, 
though it Is much PHsler to see the poles than to 
hear the 'clicks” 

Both methods depend on a knowledge of the lengths 
of Ibe Clements, Where mile posts are marked the 
spacing Is easily and quickly found Mhonld tbe opae- 
Ing be other than 84 the number 300 must be obaiMted 
accordingly This Is easily done by finding the nttm 
her of iiolos In two miles, and then finding the number 
of soeonds it win take to pass 60 poles at a apiwd of 
00 miles per hour For example. 80 poles per mile. 60 
liolea In 2 miles. It will take 190 aseonds to pam 60 
poles at 60 milea per hour, therefore use 120 Instead of 
106 and read tbe pdles as ullefi sa before 
Buffalo, N Y ItooaJ Swioct 
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AioiucAN 

From Star to Chronometer vin Badio 



The Function and the Bfanner of TnnnniMMm of the Modem Time Si|p|^ 

B/ C. H. Claudy 


I T 1r a cnrioaltr of adeii- 
tlflc proareM that thp dU 
covrry wbUti tiiakeK ii iim\ 
art pfiBnihlc U HU ofh*ii tlJn- 
cardtMl aa the art i»ru 
im‘KNf>M the warplna wlua 
IV hit b naa the baalH uf the 
\\ rtaht'B flylaa mauhlnt*, 
nud wlileli made rotHThanlcal 
IllKht iMaudhle. !■ not nuw 
nifoil tho (JallUean tele 
HTfHw la no lonffpr In tlio 
artiHiry of the aHtmnoiiH^r, 
and the ebrouometf r vxiikli 
with the aextiint, math the 
arleiice of mmlern iiuilvn 
tlou pomilhle 1 h rnphllv Ite 
pomlna more a (^imenlfiiee 
than n lutVHNlty 
The vvnrpliiK whifr aaTo 
Hn> to the niimt Nlniple niid 
eitHll;! iimtnillahle alUrou 
(iHlltUHia roncBVe eyeptei*e 
nan dtMplaeed liy the mud 
ern high iMmer convex opll 
(Hi cumbliiiithni* and while 
accurate Imalc meridian 
time Ih JUMt OH eKHentInl tn 
Inutfl tilde determinations 

now as then, the ihronuue* 
ter fflvea it to shljM at sea 
with neitbir the riinvenlouce 



The chronograph oa which the cigaali an Uated and iwgolatad btfOn betna aent out. JNahli Tba p«tdahi of tha 
tnuumHtliia eloek with Um nuMCMi beneath H 

Making aur* tkat tba tioM algnalB tMat tnt* ■■cand 
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Tha aC loig- 

iKitiHia ta^ tb* ttftoniUbnttaMfr 
of tha dtttawooa haMraau !»- 
cat tta^ and tt^e ftf mm 
other looalttik. Tlie woHd 
am SadUttA 

(0 MtrUlaii) ga tba atan- 
dard. Ti^ aarlfiieor deUve 
mlnea Ua local thae ^ a 
•ftatant otaorvation of tbe 


BQD, a atar or a pfaBot; 
BurUtttf tbo time of the ob* 
aeiratlon bgr hia tim e pleeo 
which he e om parea witb lila 
cbitmometm. Hia cfaronooi- 
atera allawliie for knomi tr> 
rora give him Qnenwlcb 
time. The diffidence be- 
tween the local and Qreen- 
wlcb tiako li bla loQiltode» 
each hour being equlralenfe 
to tlfteen degreea. each fonr 
mtnutea* dlffiefence one d#* 
grcc, etc. 


in»r the aeiurHO of the all but Instantanooua radio 

The UnttiHl Staten Nuv> has dtwel(»ticil the traiiKiniH- 
Hlon of (he ImihIi meridian time by nicniiH of ni<llo to a 
when* it is not oul) ummI by every tnarluor in 
the northern hemlMiihcre who has a rudlo aet tipon 
Ida Tcsael, but to the great convenience of auncyora, 
JewelerH amatiiir radio niM^rators, aHtnmonien> and 
HOieutinc workers of many kinds, Including, of tHmrse, 
thcMe engaged in the accurate determination of longl 
tude on land 

Eaally to comprohond the aystem by which Washing- 
ton or Mare lalaml time Is aent out twice dally nfa 
radio, It wrill be tu>ceHsary to glauf*e briefly at the 
familiar procem by which time baa lieen sent out over 
land wires for many yearn 

TTie basis of time Is the revolution of the earth 
about its axis, which rtwolutlon Is measured by a 
iicvcr-endlug tN'rles of <dfSorvntlonN of lime stars, 
fhrougti a tranalt or meridian circle inatrnment At 
the NH\al Obsi*rvatury at Washington and the Time 
Station, Mart} Itdaud >avy VanI, California there are 
moat accnrately ihade and carefully guanled standard 
rlocks. Hot on heavy ctmerete pillars in vaults lieneath 
the Hurface of the earth running In a luirtlal vaciinm 
at a constant tem|H*ratnn% wound every thirty seconds 
bj olectrUltv, providetl with ismduliims of Invar 
(which neither ispand nor contract) and removed from 
Jar or disturbing Intliieiux; of any kind 



The tawen af the Arllngtoa Staiiaa 


Man has never yet been aide to construct a mechan 
ism which keuiw tnily accurate time, some error, no 
matter how amall, la always obaerraflle In a snfllclent 
time to allow that error to accnmulate But he hna 
lieen able to coiiatntct mecbanlsma the error In tme 
time of whiib la reiaonably constant lb la error, pint 
or minus, is kn(»wn as the "rato** of the duck or chro- 
nometer, and If the true “rate” of any tlma'lreeplng 
mccbonlam Is known, lubatractlon or addition will give 
the true time It is to determine the rate, and Its 
rhangiHi, If any, that contlniioiia olMierratlons are made 
on clock stars every clear night at Washington and 
Mare Islajid ^RTy A ard 

By arrangement with the telegraph companies, their 
wrlrcs are cleared of all <»thcr buslnem at five mintitea 
of u<Km every day, in order to permit the aendlng of 
time signals. These signals are sent aa a beat every 
second omitting the 119th second and last five secoads 
of every minute, and a wait of ten seconds Jnst prior to 
noon 

The time is taken fmm toe standard dock ami put 
upon the wires by means of a transmitting clmk, a 
miMhanlsm which la but a fine dock movement 
signed to make an electrical coiitaH on the beginning 
of each second, and with on interesting appantua, to 
be descrllied In a nunueiit, by means of which It may 
be slowed or speeded up 

Shortly before the time signals are to be sent out, 
the standard clock and the signal aendlng clock are 
ls}tb thrown Into drculta with reconllng pens upon a 
ihrouogmph The slmaltaneoua record of the second 
beats of both docks shows Immediately bow much off 
the true Israt Is the transmitting clock Immediately 
biHioath the pendninm of the transmitting dock is an 
electric magnet through which caimit nmy be passed 
In either direction One polarity adds to the puU of 
gravity the additional pnll a magnetic attraction, 
the other polarity will subtract from the graTltational 
poll a magnetic repulsion. The effect of the one Is 
to accelerate the dock by four one-hundredths of a 
Hccond (about) in a mlnuto*s use of the magnet, 
the effect of the other la to retard the dock by a slml 
lar amount By us# of this dollcnte retarding or bc< 
cderstlng device the operator la able exactly to s>n- 
chroulse the sending clock and the time dock The alg- 
nnl iranamlttlng dock la connected with the wires at 
five mlnntea before noon and beat# out the seconds for 
all the country east of the Bocky Moontalna. A MinUar 
wrvice Is performed for the Far West by toe Mare 
Inland apparntna. 

The same signals are amt out to the greater parts of 
the world by means of radios Hadlo time signals are 
sent twice a day, at noon and at 10 P U. (Washing- 
ton Ume) They are to be beard anywhere on tbt 
Affantlo or Pacific north of the equator and te an 
unknown mUeage south of dependlag upon the afc* 


The lmi»rtance of accurate meridian tone on ship* 
hoard Is vital If the (.lironometer is toe rtde- 
onlng is also '*ont^ and a ship which doesn't know 
where she is may be, often Is, In deadly danger When 
shlpe depend npon chronometer Ume, three are car- 
ried, If detiendence la placed In bnt <me there Is no 
way of teUing if It varies , If two are carried and one 
varies there is no way of teUlng whldi one, bnt three 
tell tale# upon each other Even three, or any xnue- 
ber of the chronometers, however, may fall Into error* 
and no matter how accurately tocy are made or hoar 
carefolly compared and rated oa shore, toe movement 
of the vessel In the waves, changes of temperature and 
barometric pressnre toe vlbratlnn of the bull due to 
machinery may, and often do, Introduce dlatarbanecfi 
la the rate In a Imig voyage the errors In the rate 
may be material. 

Bnt with a twlce<lally radio tone aervioe, toe chro- 
nometer, from being the very heart of the ship, be- 
comes of little more service than a flrst-class watch 
It Is a pof»r time-keeping mechanism Indeed which will 
not run with reaik>nable accuracy for a few hours, and 
with true Oreeuwlch tone recHved twice a dgy, that 1» 
all toe navigator demands of hia chronometers. 

Badio time signals are sent out Hot from ene or 
two bnt from fourteen stations. These are Watotog^ 
ton, AunapoUo, Key West, New Orleans, Balboa, Colon, 
(Cmthwed on page IM) 
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JMHf 0«ME«l vlMT of tlw in>»«ooH»g BUpontni dorolopod hr Vnt Lo«slob m It Mppmm Smitar tOi>t RioUr Noor vtow of iha moving pWtform durinir o tert to dricrmtne Ube tm^rvr npewlcd 
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la tbo Mi fongrooad /asfrti Wiring diagmm of tho aiaeirto motor whkh drivoo tho moving platform 

G«Mtal vitw and aome datalla af tba maa-taatint cqalpniant oacd by Profeaaor Lanaloln 


TesUnc th« Hiuuui MadiiM in the Man- 
Tentinf Laboratory 

S IMPLE aa Cha art of walking at^eara whoa one haa 
beeoaia profldont In It, It la really quite a complex 
fnnctlOB fron tha point of view of the phyaSolo^ftt 
Not only mnaclea^ bonea, and tendoni are ooncemed 
In It, but mdt other factora aa the condition of the 
heart and artertea, the rapidity and depth of the act 
of f«qilrattoii, and the coordination of muerlea which 
d^irada upon the amooth action of the reflex nenrotu 
eyaUon. 


ThO uaaal method of ohaervatioo has conaiated in 
eanaljif the peraou examined to walk for a definite di»< 
ttftct, atopping from time to time ao that the examiner 
may take hit temperatom and bla arterial preaaure, and 
collect a aamide of expired air TbU method, how« 
ever, la obrlooaly very Imperfect For one thing, under 
auch oondltkma tba rabject ia not really examined 
while actually walking, bat only during brief reatlng 
parioda. Thla make* It dlflleult If not Impoaallile to 
atudy each featurea aa the atowtng up or atopping of 
the aaottoii, the curioua pboiomenoa known aa getting 
a aacoo d wind, and the rapid and aometlmea violent 
reactloiia which taka place during the firat few aecooda 
after the motloo ceaaea. 


Kataially cnotigb It oeenrrad to phyalologlata that 
aoma aort of a device, auch aa a treadmill enabling 
tilt anbdect to walk without changing hla pualtlon, 
woukl ha an Unprovemant 
Thaae oonaldaratloiia led the French phyalologlat, 
PreCeMor langlola, to attempt to oonitruct an appa- 
ratna havtng a variable dope and, at the aame time. 
Mg anoui^ and atrong enough to support the weight of 
aeveral men, vrhile atUl flexible enough to permit of 
eotttlderaMe Tariatton of rapidity tinder the au^iicea 
^ the French War Department bo undertotdc to have 
aa apparatua oonatriicted la ordar that the kaowl< 
edge of phyitologlcal action obtained might be made 
a batia for the pbyatcal training of tba men The ap- 
pardtim M ibown lb our cover UloatratUm, aa well oa 
tn the accompanying UlnstraHona 
By the aid of a well known cnghieer named Halid, 
an authority on the eacalatora or BKWing platforme 
naad Ig the Mg Frendi department atorea, he aucoeedad 
la daritigg a aultabia apparatus, namely, one In which 
tho miodty can be made to vary wlthld rather wide 
lhalhik and with a Mope that can be modified ao that 
ioMllMg nutelng tram 0 to Si per cent may be obtained 
the movement may be revarani so that 
Imay be examlnad when walking downward 
aa When aacendlnc Again, there are a num* 
> "davksea to pravent all danger 
Id i»a tba efcalator or andleM platform re- 
( fmnft frmiy naad in the departmeut aturaa, 
t le not need to awdot the progreM of tba 
r but to keep ala in tha lama spot whlla 

^ af rimottetoathar and laifi mm, 
0 ^ toather ttmags.gfl ana. wide, 
" m. long and flO cm. 
twtf wooden drama. fl2 



CTO In diameter, one of wbkh la flx(*d while the <»thcr 
moves freely The dlstanre tetween ihese ti\o driimM 
la 8 18 m from one axis to the other The ufteful length 
of the carpet In about 2 80 m 

The two bearings of the axle of the freely moving 
drum are mounted on ohueft or oockets and nre con 
trollod by two acrena which more them backward and 
forward In the name manner aa the acrewa which regu 
late the rear wheel of a bicycle This makes It posal- 
bla not only to rcgiilate the tenalon of the platform 
but also to aupprem the parallelism of the axes of the 
two pulleys. A platform ao short an this has, of course 
very little elasticity, and It Is Itupoaelble to obtain an 
equal tenidtm of the two odges. This Inequality of 
tension tends to make It slide upon one aide of tlie 
pulleys, hut In order to keep It in idace It Is only 
necessary to vary the orlentatUm of the axis of the 
free drum 

Hetween these two drums the platform rests on a 
polished oak floor upon whicJi the weight of the 
sultjpct bears while he walks. At first large qnaiititlcs 
of talcum are used to reduce friction, but gradually the 
two surfaces In contact itollsb each other so tbot they 
slide withont difficulty The carpet la drawn aUmg 
by the fixed drnm wedged upon n shaft which rests 
niKin two stout bearings A 5-lainiepower electric mo- 
tor, shown at the right of both lllnstratloDs, drives 
the moving platform in the reverse direction to the 
walking subject 

The electric motor Is connected In scries and Its 
functioning la analogona to that of a series motor oper 
atlng on direct current In this instance single-phase 
alternating enrrent fa employed, together with a brush 
and commutator arrangement whkh may be varied to 
permit of a wide range of speeds The motor Is of the 
four pole design. Its fixed portion benrs two wind 
logs, the first Is dosed in a short cinmlt upon Itself, 
Its axis foUowlng the nornial direction of the line nf 
the brushes, while It acts as a comiieusatlon for the 
Held of the Induced current The second s hiding, 
whose axis Is perpetidlcular to the line of the l>nuihcs, 
aerves to start the motor. It Is mountotl In series with 
the Induced currant The spetal is regulated by mi'ans 
of a hand wheel on the frame of tUo motor The subject 
of the experiment can atop the motion of the apiwratus 
merely by pulling backward the right band rail 

A wattmeter shows the powor almorbed by the 
motor, a taebymeter gives the aiieed of the motion 
of the carpet, and the degree of inclination of tho 
apparatnft la indicated l»y an arrow moving over a 
graduated dial. 

The efficiency of the human machine Ik comparatively 
high, we learn from Professor l.anglols' experiments, 
amounting to 88 per cent In well trained Individuals 
But we must consider not efficlenc-y alone, but the ef- 
fect on the body, and here the heart action la significant 
The LnnidoU apptntus enables us tor the first time 
to obtain a record during the very set of vralUng, of 
the rhyttup of tiie heart and of the Mood preamra, 
ire can observe fkrtber flie Increase of temperature 
variatiottt la the tMe of tho tremors of the body, and 
etefl (by X-rays) the tom of Sha organa, eapedally 


(he i'ohtnutlon nml cximiiHion (»f the heart during the 
pxerc Iw 

lTof(*ssor Ijiuglols experimeuiH arc meant 

for the puriKwe of ntudylug solillers, studeiito, and 
laliort^rH. They will ausw<.r «n<.h qucfitioos, for oxample, 
as whether tho greatent efilclciicy ran be bad by push 
Ing or by dragglfig a load, and uhat Is the most eco- 
nomic load for H man of given height and weight, for 
a glvi^u Mliqie, et« 

Tracking BdiHc Long Distaneen Without 
Spoilage and at Lower Coat 

A SAN MlANCMSt'O milk tllHlrlbutor, nnidilug far 
back Into the country to olituln on adequate sop- 
ply, found that the huccoss of tho cntentrlse turned on 
transtMfftatloii Tlic railroad was useil at first, but the 
carrier could fnnilsh only luggage cars which had 
ventilators in the forward ends What with heat, and 
iMU'terla the milk arrlvi*<l In pof»r condition From 
tho ahlpplug p<dnt, s^dnlad, to *4iui I'YanclKct*, was 184 
Dilli>fi, and though no Coust diHtrlhiitor bad ever trucked 
milk that fur, the company detlded to try It 

Sidvlng ctriiiln serious proliloms. tho distributor imt 
the enteniriso over w 1th all round buccphs 
Tlie first, and most serioUK problem, was tiie churning 
of milk In the tanks. There would be m> mneb of tbim 
over the long route that city milk luspecton dtKdared 
the milk would arrive unfit for sale. They were so 
certain on this isdiit thot they were right uu hand tu 
Inspect Initial shipments. 

The comimny mlx<*d and tHmled tho milk at Solcdad 
to a temiierature of 30 to 40 degrees tm arrival In 
Sun tranclMHi. even in tho hottest wiathcr Us lemimrx- 
ture was not greiiter thnu J'i to 48 degnini, Tliua the 
milk tbroiighoui tin nuite was k<q>t too c<ild to churn 
or sptiil The malutenance Uie teroperalurt* through- 
out a long trip — ««io truck used takis lOVv hours ^ 
other about 12 bourn— was art*ompllsbed li> covering ths 
ten-gallon milk tanks with three layers of wtt sacks, 
and throwing a tan^nulln over all Th« sacks are wet 
os required on route 

Am suggested this was the griatest otHdaUe to truck 
hanlnge Another dlffl<*uUy was luustHl by a filature 
of the route, tbc Kan Juan gradi, criHiktMl and steep 
The tnaka carry large loads. One tnick’s average load 
Is 278 10-gaJhm tanks, the others Jttf) tanks. Trallen 
are used The problem of tJio Sail Jutui Kradc wai 
solretl by emph^ylng a 2*^ tou trink, stationed at 
Haliuas, to haul the Iraili r to the top of the grade each 
day 

Under tlie pariUiilor conditions, the truck method 
acinall) efToctH a minimum JO |)er cent saving in trans- 
portation cost, to say nothing of the milk arriving in 
better c(»udltlou Tito railroad ehurgo was 50 cents a 
tank. Figuring all (.hargra of labor, gasoline, depretU 
tlnii, the distributor figures 40 cents as the maximum 
coat with track. On every day's load of milk traDa- 
ported thera Is a Mvlng of |28 made 
The milk Is ooltectod from the producers at Soledad 
by amall tracks. The big trucks lea^ e for Frisco around 
noon. 
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The Service of the Chemist 

A Departmni Ikooied to Pfoirou in the Fidi rf Applied OrnmUry 

Comdutml by H & riOWB. Ckmkod Mmt 


Cooperative Anaiyaia 

T HK Aniorioau Oil HuHtftjr Juts ImomI a co* 

oiteratlve aimUtUul itnimmu for inUl-lU&U The 
IturiHMe of thF work lu <|Ueiitlon !■ to toUaMo 

iNi'flnM to aiwlHt (bmlMts In dltteuverlnir to wbat extent 
llieir omnltatiouH are workinic with nwrurmey, am! In 
<n»» amiracy in detortnratiiiit, to locuto and eradicato 
llie caiuw T^Ji aamo purpose In nctimipllfibed In Htmie 
other indoiitriea by the nup 4if ntamhird aaitqdea aucli 
JiH the standard Iron and sumples auppllod bjr the 
Hitreau of Htandards l*he mnteiialM with which the 
chemlHt worltM tiDMtiri»lo, cannot be standard* 

Ised In the samt way ami m the society Is nudertaklnjt 
another inethtKt of Htamlnnllaatlnn which Reena to sat' 
isfy the requirements No lalior or expaniie la spared 
Id preftflrinit uniform samples, and In jeam paat more 
than one htuidred analystM have collaborated lu the 
wi>rk The sample arouiw include moal fertlUaer, fat 
samples, and crude oil Htandard methods <if analysts 
are followed and tlie suiup1i>M are sent oat at stated pc^' 
determined Intcrrals to all thiste nsqicmtlnir In the 
proftram At the ccinipletlini of the work suitable rec* 
oanltlon will lie made for meriPirlons work. The 
analyst whom* total areniKe efticiemy on the forty meal 
eamideH for Isith oil and ammonia 1 h hlaheot will lie 
awarded the silrer laboratory cup In addition to this 
certain certificates will bo irlven for meiitorloua work 
lu the other aronpa 

The society for the iMst six years has camdocted cot 
lahoratlye work on the anulrsls of meals heretofore 
known as the check meal work but this is the first 
year that the actlTlty has been extended and a booklet 
has liesii IhsuhcI for the punssce of Interesting as large 
a number of analysts as powiHile 

Preventing Hold and Decay in Wood Ptalp 

S RItlOl^S lostcs are caused in wood pulp during 
shirage due to mold and decay which condition has 
led the FVirest I'roductH T^horatory to umlertake ex- 
peritoents hi determine the relative anltmhlUty of pre- 
aervatlves whh h might tie used to prevent these lussea 
Jn cousIderlHg preservntlvos, aivtaiiil was taken of their 
etfectlTcuoRs as antiwqitlcs. polMmous properties, ten- 
dency to discolor the pulp, objectionable odor, solubility 
lu cold water and cheapness All in all Hodinm dooride 
aptteared hi give the Iswt results, and a T per cent solu- 
tion spravc4l on the pulp at the rate of eighty inMinds 
of dried salt to a ton of air dried fiulp ke|it It prac- 
tically clean ftir a year A 8 i>or cent solution permitted 
<mly a slight molding Among the other compounds 
tried were liorax, bomrle arid, sodium dlnltrophenolate, 
aodiiuu bichromate, sodium carimnatc^ and bicarbonate 

Coloring Goina 

^T tbe Keno Station of the Hunuu of Mines where 
iu special attention Is given to rare and proclous 
metals It baa lieen fmind that ndorless gem stones 
may lie temisirarlly colored tlirougb exismiin* to radium 
enuitiatlmi A eolorlesH Culunido to|ias wiut tinted 
yellow by sneh exposure though this color was not 
fieruanent when afteruanl exiiostHl to light It Is too 
early to predh^ what the oiip'ome of this discovery 
may he and further work has lieeu undertaken looking 
towanl making such nilorntlon permanent Hbonld 
this prove siUTeiuifut It would lie possible greatly to In- 
crease the eommeriitil value of mmiy of the gem 
stones now found In the cHt but at pnwnt consldettNl 
of low value bmanse of the lark of t*olor 

Reports of the P rogre oo of Applied Chemiatry 

T IIIH la a volume tsaned by The Hociety of Chemical 
Industry and Vtil 5 for 1QUU is Just now availablo 
It U an Interesting coUeetton of twenty five reports, 
each by one or more specialists who have reviewed the 
progress of nfipUcnl ohcmlstry In their own special flchl 
for the yenr ]tR£P It is to be recommended to all those 
even remetely Interested In the auliject for the reports 
are not too technlcnl to be read with Interest by the 
ixm technical reader 

In the cfaoiitcr on gas, destructive distillation, and tar 
produeta. wo find that H K. Wright cemsideni that eoko 
oven regenerating settings giro 0000 cubic feet of aoi^ 
plus gas per ton of coal as surplns. For town mxpiily 
this surplus edm oven gas Is cooildered anperior, from 
tbe economic standpoint, to tbe gas supplied by tha 
present gas wevrha systeiii. The chief trouble antld- 


pated In the uae of aurphui goa Is In tb# supply of eon- 
■taut quality For this reafam double mains are advo- 
cated for separating the rich and poor gas, as tbe for- 
mer <Mily would be used for domestic purposes. In most 
Ineallttes little effort has so far been made to uae such 
surplus gas. 

Another author In commenting upon the advantagM 
whh h would accrue from tbe use of cheap oxygen in 
roetallurginU uiieratlons suggeats that perhaps the so- 
lution for the pniblem of storing hydroelsctric energy 
lies not In tbe ikerf<H*Uon of lighter weight and cheaper 
storage batteries than we now have, in tbe asa 
i.r the current fur the production of hydrogen and 
oxygen These gases couM he atored without dlflenlty 
and used In established procesMes as wdl as msay 
nttaers which would certainly be developed If there 
were large quantities of such gases avsliabto at a low 
price. 

'l*hose who have seen the experiment of breaking a 
a wine glaas by striking the proper note on a vloUn wrlll 
be Interested In a method patented by H Pflnlng ffw 
nmmving dust from tbe settling surfaces employed In 
nlectrostaHc precipitation The method consists In the 
use <rf a whistle or siren by which sound waves of 
Hofttelent Intenidiy to cause dlBlodgment are oet up. 
There have boon other examples of the force of sut^ 
sound waves as, for example, tn range finders where It 
has been necessary to plaoe dlaphrafcua so that sooad 
waves set up by the firing of the gnns might he so 
broken as to prevent their causing the breakage of 
taut piano wires uikhi which the optical systems are 
mmuited witliln the protecting metal tube. 

It Is not surprising to find little reference to r es e a rch 
lu Anierlivi on mattcni pertaining to fahrioo, for, as ia 
well known, our textile Industry Is one of those which 
thus far have not been cotixlnced of the advantages to 
be gained through the appllcatlfin of adeoce to tbe 
Industry In Oermany, a prise of twenty thousand 
marks has hwn offered for ■ metlusl of ascertaining the 
end point In the retting of Imst fibers and further 
priseH for a method of avoiding the olijectloiiable 
<Mlor aiui injurtoua nature of the effluent from tbe ret 
ting prtKvtSHeN. Still other prises an* offered for a 
practksil meebod of artificially drying retted flax and 
hemp 

Agricoltanl loMcticiilcB 

R U HKNDKntM>N In tto Jnn<> Vlumicat A 99 (New 
• lork) discusses raw materials and methods of 
maiiufarhire of tbe principal ngrlcnUoral Insectlcideii. 
InsiH'ticldes and funi^cides have been Increasing of re- 
cent years and by tbe aiqdlcatlcin nf colloidal chemistry 
and other advanced stlencx*ii many Improvements have 
been made Arsmli arid Is perhaps the principal Jn- 
gredknt In Insecticides Home years ago certain sincl 
tors stated that when arsenic would be worth two 
rents a pound they cnukl afford to save It but not 
iitherwise Lnst year It sold iis high as Neveuteon cents 
a pound although at prewait the price Is about one-tblrd 
that figure Its principal aources are the United 
States, Canada and Japan 
lA*ad and lime are other imimrtaut base materials 
and sulfur is used as such as well as in certain com 
Ijluatkms Tdiacco In the form of s<*raps, stems and 
sweepings are used after a raductinn to fine powder 
for dnsting and as raw materials in the preparation of 
nicotine sotiitlons and nicotine sulfate A number of 
oils find applksitlon as emulsions for plant lice and 
scale Insects Hetndenm and fish oils are the ones prin 
ciiMlIy used lime sulfur solution was develcqwd 
originally for dipping shee|) and Its uaefnlneaa as a 
spray was discovorod when a farmer decided to try 
his sheep bath mixture im a badly damaged orebatd 
In an elTort to re<lnce the expense and difficulty of 
handling liquid lime sulfur rcaeanh was cmiducleti 
a few yours ugu to see whether dry Ume sulfur might 
not l*e preimred A certain measure of saocess was 
obtained it having been found that If tome such raa 
terlal as starch or sugar were first mixed In small 
percentage with the lime-sulfur anlutlon tbe mixture 
could W dried In vacuum. It Is Interesting to know 
that the manufacturer who supported the ortgioal re- 
search ban not made uee of tito results although cer- 
tain of his competitors have done so. The dry product 
Is not as Btsble as couUI be desired and has a tendency 
to decompose on exposure to air with an Increoalng per- 
centage bectoBlng InaoluMe with age. 


lionduu purple which was extensive used a number 
of years ago wjis ortgiimUy a hy^producfi thn dye 
Industry and consUtod prinetpfetty of gr ae ni te and nrst- 
nate of lime When tbe aneglc prooeii fay tbe numn- 
facture of madhata was repUeed by the glbpo-beuaMa 
and tontbetlc formaldahyde prpe^ there were no 
araenlc by-producto for gale. The small anouat of 
Loudon purple now uaed la ffltofially prepared from 
waste materials ooatalnlag arsmlc, Evm paris araen 
has bemi largely mpereeded by ansnatea of le^ or 
caklnm. Parts green to an acrtp-araenlto of ooppn pre- 
pared ftom copper sulfate, aOettc arid; earbonate of 
soda and white arssnle. 

The use of oU emutoloiis has always beeu Intoreat 
Ing and has Involved conaklerable reaeardi tn the prep- 
aration of certain emulsions The following Is qnoted 
from the article tn question 

may be prepared In s ever a l waya. Soap Is 
dissolved In water and tbe otfintlon heated Petro- 
tonm oil Is then run In and the batch thoroughly mixed 
and pumped under high pressure through fine spray 
iHNalca. The passage thnmgh the spray noiato causes 
the tonnation of a white creamy emulsion 
“Another method to first to mix the petroleum with 
some form of sapoutfiable oil as fish dl A caustic 
soda solution to then run Into the batdi, while It is 
rapiflly agitated, In sufficient amount to saponify the 
fish olL This also forms a white cveamy emulsion 
“Kmnlslona slso may be prefiared by mixing sulplKe 
nated oils with petroleum This fonns a mlsribte oil 
which, on later dilutiun with water, will form an 
emulsion 

"Not all petroleum distillates sre toxic to Insecta. 
In Just what ptntlon of tha crude peCruleum the toxic 
principle lies has not besn Investlgstod thorooihly 
Vlfdcery, In the Jommel o/ Seommie Ifntonioloyy. states 
that ^kerosene, psrtiGUlarly in California, sometimes 
falls unaccountably to kill acale Inacctg* 

“The reason for using the oils In the form of an 
emulfdon to that this renders dilution possible If the 
concentrated raw oil were used on plants it would 
injure them Becently oil emulrioDS have been pre^ 
pared by using certain colloidal matertols as emulslflera. 
Those materials assisted by agitation cause the oil to 
break up Into very fine particles In the watery mixture 
and finally form a very stalde emulsion ” 

ProdaethMi «f Pun Hydngcu 

I N Comptes Hendu» for April 18, Otonde discusses his 
experiments on tbe prodattlon of hydrogen of sufll 
dent purity and low cost to guarantee the commercial 
smvoss of bis hyper pressure process for tbe fixation 
of atmospheric nitrogen In tho form of ammtmla 
\\ ater gas and coal gas must be separated aa well as 
oartmn monoxide which to todh objectionable and has 
heretofore been difficult to elimluate completely Olaude 
makes his separatkm by applying tbe principle of tbe 
Insolubility of byilragen and the solubility of other 
gases of tbe mlxtorq In ether Tbe mixture Is com 
presiKKi to a given pressure and pamed through tbe 
solvent at a low temperature. All ggaea but the hydro- 
gen arc dissolved The solvent to drawn off and when 
expanding to atmospheric pressure the gaaea escape, 
leaving the solvent ready for rensa After a otstes 
of researdics It has been found that carbon monoxide 
can he reduced to a minimum by working at a tempera 
tare of 40 degreea below aero and a preasore of about 
100 atmosidicres. By this method the hydrogen con- 
tains less than 0X102 parts of carbon ndnoxlde, 

Synthetic Inrahtton Mateilele 

R W K&NNKpT In tbe ineotoloni Keefern nports 
• taste by tbn. Nuthmol Fhjrsloal Labonitoiy on 
synthetic InsoUtlon matertato slimviog the exceedingly 
good insulating prepartkaa of artlflclal allka paxtUw 
torty tfaoue based on callnloeraoetdte These kllks hsw 
been found superior to oedinary real sUk Inanlatlog, 
Ooila of Iron oovered with these matoriato gave xssutte 
mndi In favor of artiflotol sUk tinder the various eon- 
dltkms of temperature ang hgnddUy, sspsotoiSy when 
such Insulation bag^ been given a dip An a solutloii e/t 
oeUulose acetate In aoatoiis abd ehlofufoettu gndh n 
lacquer of non-laltoiiuttahls clltotoss fi m pmwit in h 
Tolatn* solvsnt has been found aattofttetorg a* aa In* 
sutotlBg varnish and vhsn iMMd tn itosats gd aoUn- 

Us for aoous wl s t qr oaass and tor gsnsrhl tn sto atto n. 
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Inventions New and Interesting 

A Department DeooteJ to Pioneer tVor^ m the Arts 



A itaipto pin hwwHwt macMn# wMdi aolvei tlw 
pip«-be»dhit prMnu of ihm maH and 
larfa ahapa alika 


Ikdlitetiiif tha Bending of Iron Pipe or 
TaUng 

AUONG the lateat Jabor-mvlna 1h the iilfK* 

/m bender shown In the Aitiimipanyltia Ulrnttrailoii, 
which In destaned for bend lug standard Iron pipe nr 
tablna up to 4-iDch pipe lise 
Hia roller bracket of this machine is adjnstable to 
take forms up to 48 Inches lu diameter and Is opi rated 
with eccentric lever to force the tulw or piiH* luto a 
aroore or form for holdina the outside follower bar 
rloae to the tube This Is aluKiliitely ueevtotary to stK^urc 
the best powdblo results. The machine Is operatetl bv 
lever etiioialna friction dutch pulleys for forward ami 
rereme drive Adjustable stops arc provided to suit 
lay deffree of bend required Olutch is antomattenny 
thrown out of engaaemeiit at both the end of the bend 
ina iqieratlon and when tbc machine has been reversed 
to the starting position 

Hpaclal forms with Inside follower luirs nr floating 
mandrels can lie fumlsbed for bending light gage 
tubing to a short radius with<Hit flattening or crimp' 
Ing, so U Is claimed The pipe is secured to the form 
by means of strap and eccentric lever and both the In- 
side follower and the form are grooved with the proper 
thlckneas to secure the best possible resiilto 

MotOT'DriTOi Hair Catter 

A QBRUAN barber has Invented a simple motor- 
driven hair cutter, which is shown In the arcom 
Iianylag Illustration The 110-vult electric motor drives 
tho hair cutter mechanism through a reduction gear 
lug, and the liarbers bund Is not fatigued as In the 
usual hanfl-opprated hair cutters. And it is neJI to 
bear In mind that In Germany and other European 
countriea a hair cut Is a pretty thorough Job, with 
every hair cut down to almost nothing, as compared 
with our axtravagant and frequent American trims 



A Faca-Grinding Tabic for the DMk Grinding 
Marhinc 

T o HU tho need for a powerful disk>grludlng macblnc 
which Incorporates a hand feed work table of the 
face-grinding type, a Wisconsin manufacturer has de- 
veloped this device The table Is partlcnilarly iiseful In 
grinding large work where heavy cuts are required 
and also on longer parts sutU as exhaust manlfobU, 
laun mower liars mstblnists levels, and so on 
The sub-slide is adjusted on ways to the p«isltlon de- 
sired and Is locked with Jib screws. A worm anil nut 
actuates the cross feed slide anil the mleroinetir murk 
ings ore found on the baud wheel A rsik and pliibm 
(qierates the longltmllnsl travel of the table toil Ad 
Jnstinent Is provided so that there Is sulfMent eleerance 
At the rear side of the grinding wheel 
Tho center of ihe work to be ground Is liroiiglit up 
to the center of the grinding wheel as the fixtures are 
hutlt At the proper height for this. It Is elAlmetl tlint 
this type of table lends Itself esimdally to the use of 
nitathig nml revolving flxtiins 


Telephone instrument Invoited by an American 
woman, for tbo purpooe of increasing 
telephone eBdcncy 

Something New in Telephones 

D espite the fact that we ha\c conie to »Hmslder 
the desk t>i)e <»f telnihone liistniroent as n stun 
dard It si»ems that there Is nnun for Irapnnemeiit At 
any rate, lineiitors from time to time turn tliolr ntPii 
tlons In the direction of erulvlug better and more 
cfiiivenient types of telephone Instnimeuts with inter 
estlng results. 

Vow It Is kilns Katherine Nlibols of New \ork City, 
who has Invented a new tyiie of telephone IiiHtritmint. 
Her invention Is known as the combinntlou tviie As 
Nhown in one of the accompanying Illastratlnns, It has 
a double re<*elver devhy which excliiiles nil outside 
noises. It can be picked up and tnlkwl Info as with the 
ordinary desk telephone, and the double receHtr foa 
ture Is claimed to increase Its efflriencj by fully 50 
lier cent In fact. If anything, this mdlnil dciwrture 
from American practice is Htr«)]igl> f*iigge«tlvo of Fu 
ropean practice, where transmitter mid nwlver are 
mounted on one arm so an to lie haudletl togetlu r 

Rcdudiig the AmneOr to Its Simplest Form 

T HL ammeter, thowu in tbo accomimuring IJliistn- 
tlou, bas been designed primarily to test dry coUh 
and atrnnls tho only means of Indlratlng the etmdltlou 
of the cell It Is construeteil so that contact may be 
made directly to the battery wlth<wit the nso of a wire 
lead, bat a terminal Is provided so that a lead can 
be ttsed if so desired 

A dry cell may be tested with this now ammeter by 
pladtig the metal Inoertlons on tho Imck of the Instm 
moot, to the terminals of th«f r«*lL Each small divl 
Sion on the dial represents two amperes A dry eell 
of ordinary eoiginercial hlxe when new should register 
approximately 28 amperes 
A one-piece aluminum pundilng servea aa the coll or 
•olenold, aa well aa the termtnala, dial plAtes, the 



The hand-feed work table brinu the work up to 
the fsce of the grinding wmI and regu- 
lates the grinding action 


hioiuitUig fc»r the iiniiHtun* mid the KiipiKirt fur the 
glass Ihi (iiffre citlUtthm thus funui'd Is pIiummI in 
a ruldier ct>miH>Hltluii cum mu iim to form nii ammeter 
of the muNt Hinqilc di^lgu and cunstriutlon This 
milquo cnuHtriutiiiii, It Is claimed oIlmlimteH soldi ring 
the wnw (‘uniiHctlnns conimmi lii othi r meters, inakltig 
II mure diinible di iieiidiilile and ai'euniU tustnimcmt 
I he meter In w hIimI ho that It cannot tie oiiened or 
tHiiiiKnHl with and xhuiild ghc long and HiitUfaitury 
Mcrviee Ihi HtnniiN'il coll or Kolcnold Is tlic fuitiin of 
this liiveutinii itnd may be made aclaptoble to other 
(liH'trifal (fc\|c<K 8iuh iim rela\M liniilt brenkers, iiidt 
enting iiiKfriuiientH truiiHformers, or other nppUancea 
fliHt reiiiilre (be line of miIi nobis and armatures 

Uses of Metallic MagneBium 

T he addition of half of one per <»f magnesium 
til iiirithiKH of copjicr, brass and aluminum, adds 
greatly to tlu Ir Htreiif^h neconltng to a writer In the 
leknlnl I kthhul \Miiii inagiieslnm Is exismed to high 
pressure steam tbc surface is oxidised and tlilM oxide 
lan onl) lie i:iuno>ei1 bv lica\> hiiuimerliig Ihe oxide 
Is one of tlic h<*Mt liiHiilArliig materials lu existence as 
a lajer 1 mm thiik which may lie deiMmltetl lu 15 
miiiiitiM b> ix|H)Mire to Mt«nm of Ju atniosphereii, will 
resist a pnMisiirt of JtHXK) \oltB KhHtrkol insulators 
for high presMure tniiiKmlsHlon Miuw requiring great 
Htnmgth and high nnilstani'e mii tlierefore lie made of 
this inital or Its allo>M Mugnesluin plates tn^ated In 
this rnaumr have nlM* lieen fisnid extvlltiit for electric 
ciMiki rM linitirM and rndlulurs as the radiating power 
iimounlH to 7% P4>r ctiit of the total In at (iimiiored 
with only 25 to 84 iH>r 1*1 iit from nrtllnary metal sur- 
faces. The Imliince of heat in the latter Inslance being 
imlttiHl liy coii\<HLhm, Is not ci^momloiil on account of 
the dlrcLtlou It follows, vlx., vertical 



Working parta of a newly dodgned anmoter One 
aUmpIng aerTea aa the aoleii^d and other parta 
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SOfiNTlFIC AMSRfCAN 


Whilt they last we offer 
the balance purchoee 

10 000 new lateet type 
U H P unjcle phoM llO 
volt 1740 RPBT 60 cvcle 
A r split-phaae induction 
motors the fallowing 
pneei fob Chicago 

loU each 111 75 

lots each 00 

loU each 12 26 

6 lots ea^ 12 60 tawlM 

8 lots, each AlMMli 

Motors cmst 

Several hundred thousand ttllto 

of these motors are in use itaeMiMrall 

giving remarkable satisfoc IMhlg Net 

lion year after year They TmM 

are exceedingly simple in 

design and sturdy in construction Have unportaitt exelniive patented fea 
tures which reduce repair and upkeep expeiiM 

. •**2te!L’L**i^*** ^ overload and guaranteed for ons veor 

A GUARANTEE TAG vrired to it instructs the owner to return it to the 
factory extnm eolUet and receive a compete new motor which will be 
shipped to bun eamrsss prewud kbould anything go wrong with the motor 
in toe Arst year of its service 

Motors ore exactly suited for operating washing moehlnest ehoms 
cream seporatoErs, ventilating fans latl^ drills, grmoers, saws and slm 
uar work 

Motm are of squirrel cage type air cooled They cut out at hlghar 
speed and cut in at lower speed than ordinary motors 

Furnished m either reversible type with binding post terminal or 
non reversible with cord and plug terminal In ordionng st^ preference 
CASH MUST ACCOMPANY ORDER 
or we will ship COD if you prefer Above prices are Just about half 
usual quotation on motors of this class and thm is no margin left to cover 
bookkeeping or collection costs 

NORTHWESTERN ELECTRIC COMPANY 

418 South Hojmo Awomto 
CHICAGO 


M pR8a 

Catalogue of Sdentific and Techmcal Books 

l4afMg M500 tiflas mnd on SO0 aM k ^ aeSa 

OELKCTED from more than 7 000 Booka atUl in print Thia catalogue is the 
^ latest an i bent list of technical and soientifio literature which con be se- 
cured ( onditiona in the publishing business are moat severe and it is with 
difficulty that tnan> books oau be obtained For this reason thu timely eato- 
logue of boiks which can be had a ill be particularly welcome 1020 Book List 
will b< includt 1 

Mute to d Iff J r your copy ^eni free on uppiico/ton 

SaENTIFlC AMERICAN PUBUSHING CO. 

XI3 Braiidw.7 WoeHreitk Bid, N.wYotk.NT 




fourteen (Cast Ihxttett i^eet 

Reto pork C<0 

An Fxcluaive Residential Hotel affording 
the Dignity and Elegance of a Pnvate 
Residence Opposite the Mefropditan 
Oub and Fifth Avenue entrance to 
Central Park with easy access to Chiba, 
Theatres and Shopping centief 

Cagtt & itabcocit 


pi ARP BHircR. the maa who dr w» When a P^tlnw NihhIii a frleiid 
rreri e** n n thin lAW a d y n re are Buiny o h r itnr nU whoee 
h im.H H Idliiksiodtoa bank pet*! lent 

FEDERAL SCHOOLS Inc. 

BBtoC:: tta4 FeAnI SelHMl aiA Mhuiuiiq Mho. 


Bapid-nwHlt Aifttoette { 

(Coalmasd from pagf iBf > 

Loadoe tramltt Unss wtts v^wog H t by iRt 
: inersassd faros ss lAowp by the follow I 
' tug condsnsatlon of Lord AMtAsId a report 

Puriiig tbs arst tbrea moacbs of 1020 
th( uudnsro un d oarrlsd lOgjOOOuOOO pas 
nengers recrivlag sa avsrage por pas- 
sengsr of 2B pence (Av« ceata) During 
tbe last three aMmths of tbe year OAiOOO^ 
000 pansengm for an sveragis of 8 pifioe* ' 
(six cents) 

In tbe arst three QMmth% tbs oanil 
buses curried 217000000 passeagm for 
sn average fare of 1 78 peace (three and 
one-hslf cents) In the last three BMtotbiu 
,180000000 passengers for an avmge of 
25 penes (Bve cents) 

Xn the Arst three months tbs trams car> 
ried 51 OOODOO passengers tor sn sversge 
of 1 6 pence (three cents) In the Isst 
iPiree aannthu^ 47000000 passsngers for 
M sveroge of two pence (four osnts) 

It worked ont that although on tha to* 
tal year s traffic thers was sn Incresss of 
110000000 passengers the traffic ta tbe 
last three montlui was leas by 82000000 
than in the ant tbres monOis A two 
per cent deeresse in these three months 
* ss related to the year s total haulage, plua 
the fare Increase lifted the companies 
from necessary Oovemment aid to hnan 
dal independence Tbe people were 
bound to pay tbe extra charges in any 
event, wbetber indirectly in the form of 
Oovemment subsidy or directly in tbe 
form of increaiied fares It was not arid 
trary action nor was It corporate msnlpn 
latlon which wrought to produce thw 
increased fares In IjonAtm It was tbe 
Median and Persian law of economlca — 
tbe law of tbe economic unit — which com 
pelled that resnlt 

It Is not suggested herein that this pnr 
ports to be an exhaustion of this subject 
or even to be a complete syUahua It Is 
merelv t( desesnt on tbo sctentlllc phases 
of the interesting altustlon of trandt in 
Lend n it I elng true that principles fun 
dauHntal there most be and are funda 
mental everywhere prindples being nni 
versal 

The point of sdentlflc interest In these 
fignrpu and facts is that there ti a general 
mlsappn hi nslon by the popular mind of 
the srh noe i f the eci nomic unit — a mis 
apprehension not at all surprising Not 
only the mass of the iieople but boats 
of otherwise well educated men and 
women laior under the delusion that the 
larger the <ttv the smaller the construe 
tlon ar 1 operation costs per unit of 
public utilities 

This delusion was cited to me by tbe 
late Mr Theodore N %all Preddent of 
tht> Amcrban Telephone and Tdegrapb 
O mpany ne day in bis offices In New 
Xork headquarters Going to a window 
and pointing downward to workmen sn 
gaged In tearing up a street snd laboring 
among tbo net work of utility acceseortss 
hs said 

*Tfm are right In applying the prind 
|1s of the economle unit to this problem 
It Is diffli nit t j explain to the people why 
the cost of InstsUlng and maintaining a 
teleph »iie Imreasss as the city grows bs- 
yond a given economic sire Tnst what 
that economic slis is we iinnnt preclatly 
deans Hut it is obvious that New York 
City with its dx millions of population 
has passed It Every movement if work- 
men Is hindered by tbo presence ill lha 
street of the other utility works Bvety 
ait costs mora for that reason Tea It 
is tbe principle of tbe economic unit that 
explains It — but it is hard to make tbe 
> liei^e understand It 

The Preddent of tbe Hodety of M«- 
cfaanlcel Fnginem of Great iMttgltt# da 
llvcrtng bis annuel address bstore that 
body early this year declared that tbe 
oodt per paa e en ger mfle do tbe Loodoo 
*biiase was more than ooe bundred pw 
cent higher tiiau the coet per iieeeto<wr 
nBe on the nadevgroiiiid Altbodgb be 
dtt net mtuntely auolyM the a f e t n tn e o t 
(Onwfbigsd eo page lli> 


BUY rr FROM 
THE NAVY 

SuipluB Nfvy Radio Matw 
' nala foir tt|fe at attfiWto 
pnoea. 

RRCBIVIRO SXTS 
mutable Amt mwiv k ag ilu|k 
amatedf , or long wM mg* 
nala. 

sFark trans- 

MITTBRS 

complete wiOmotorimter* 
aton or gaa engme dnven 
gmeraton 

ACCESSORIES 
(except Vacuum Tubes) 
of every deacnptwn auitable 
for experunental or re s earc h 
purposes 

This IS an bxce mjw t op- 
iraaruNiTY for Cdleges. 
Radio-Sdioals and Ama> 
teura to buy Navy — ^Rauio 
E quipment at Attuactivx 
Pbicbb 

IFnIs fodsjr for 

Nery Radio CstoIsFee IVe SOJ-dJ 

CxsjuM. Saush OmcE 
Navy Dept 
Washington, D C 

The surplus ntatensls the 
Navy has available f(v sale 
have been grouped as shown 
below and catalogues de- 
«nbing these materials will 
be sent <m your request 
U 81 OF StrUPLUS matbbxals 

AU M.tntolf 

Aeronautics] Equipment 
Aluminum 

Bath Room Flttinp and FtumMug 
Supplies. 

Blankrts 

Boats 

Bofdui 

Brass 

Canvas and Tents 

ChemlcaU 

CRotb and TextOea 

Clothiug 

Camper 

rlCCtTmtt UUUIIMBUL UKl BVBpQfB 

Pnmtture ^ 

Hardware 

Iron 

laad. 

Msriiifig^ 

Mmb and GsUtf EquipoiMit ( HHeh cn 

potato, dW. 

MusM Instruments 
Navlgstlag sad Instranints of 
rrttirinn 
OOs gad Orusssa 
Pklnt and Mnt Mstarisb, 
l^ivttiona 
Radio Pflutouwoh 
Ro^andTwlnft 

gtati otteiy and 08co B qidpto Rd* 

WaA 

tbob (Hmd, MofMMb tod 4 


Vslvot wad mbiM Jf 

Xbto 




The Outstanding Feature of the 
Wills Sainte Claire is its Motor 


C. Huold Willi bii dveo to the wortd a new 
c ooce p tfon of motor emdcncy. 

The Willi Balfite Cliire motor hi of ^e eight 
cylindcri twin loor type^It U V ihepedt act at 
in angle of 00 degreea in order to eliminate the 
uiiiai periods of vibration, and has embodied m 
it many distinctive basic featorei conceived and 
developed by Mr. WUIs. 

Iti amaxing acipofisivcneae and flexibility — its 
iioooth, silent, vibratiooleaa acdon, Ha remark- 
aUd power development and its economy of op- 
endioit dll proclaim it one of the great outstand- 
ing achievements in the history of motor car 


engineering But the motor is only one of the 
storing features of the Wills Sainte Claire 

Mo-i!a^den-um steel — the new super-steel de- 
velopi^ by Mr WUla and used for all load-bear- 
ing and driving parts of the car makes poaaible, 
lightness of wdght combined with great strength, 
durability and resiatance to vibration 

The wonderful Mo-/ii6-den-um springs together 
with the p erfec t balance and scientific distribu- 
tion of w^ht give the car a wonderful roada- 
bility and eaae ^ riding 

While the beauty of design and richneaa of finish 
give it distinctioo in any motor car assemblage. 


Th» WUh SmrtH Ckirv it mmJ§ M ftmr . 

4 Jhttttnptf Cm^tt mmd S J^tt tn $ tr Stdmm wkk $ Mitm mmtt Amt ftti fhtA mu* 


Aufwurr Ttmrimm CWr. 4 T^tttnorr RmmJtttr 
- * HmhmjTtffrtmttttt 


C. H. WILLS A COMPANY 

Ararjffallfo. Mickipen 



Ottrkmd Cmmukmft dmtm if tfmf itmt gmrs 
mmd Ammt mrt mmd 
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■itftKbiir Mit 



sUind supreme as 
aids in temperature 
needs everywhere in 
industrial processes 
that temperature is a 
fisctor. 


■sMiEirsjhi 


.HralRli* BUmm 



Cataio#s OB regBaat Bpodfy your rv 
qulMBBta wBm wrliIaj|AM w« any 
otpUIn rtiofwiqhly bo* xyrw Imm- 
Bwna eu amm tlim 

tf!/hrIiuhrtmentCompaidn 

Roc l ia rtT i N. Y« 


rbarr'so J 


r Ttmpt nl mrt ituirmmmt 
w /iwr] 


/or llwry PmrptitM 


For GansButhsjTool Makars, Ex- 
perimental & Repair Work, etc. 



rr<iia9-M to 16 -ib 
awing. ArrnB Mj for 
S<e«ia or Foot Powoti 
Veloapodo or Staac^ 
■p Tiomo. 

W F «J kiMfCo. 

IMobUMiod tm. 

‘•TJSWiir* 


y4^t'is||5loRS 

mini Mttttg 


uiH itunnn m juHn bmiiii stitU 

.75 

l.ih 





Multi- 
Motor 

Ocjl of th* moat pewatftil, •man , compaei 
1 owr pt r facfd. ftm rodoead 

•nMUMt noiubtr Abaolotdy affioiont. 

Ovsr 200,000 in Opwmtiea ' 

nil ta igalMMM aulM. Mirf. tat ou K P 

and 4 H F ■!■■■ Bqal|ipod bottonr or RUMf 

M dapA 


iwon. tand no dMUi of poor prablaai Our 
vtghMortaf dapartiMot wNt MBiok you 

THE MAYTAG CO., Ptpi t NtwftM, bwi 
' * » " ■ ' ■ ’» 


RapU-Traasit ArithsMtle 

(ToiiHfiited from poffo 190) 

It was obrlons frotn the cmitntt that It 
was the Intense InTolyement of Che st ree t 
trafflo— the maae of ^hnnsm, trams, anto- 
moblles, horse^lrawn Tcfalrles and pedes- 
trians Id a ponfcested state which entailed 
the added per paanenner-mlle rharxes for 
operation 

t submit that nntll these selenUlte 
tniMia be elucidated to the people there 
win lie no tntelllicent pnhUe constdcurntlon 
of pnhlle utilities. 8o lonx as there he 
unenforced comment, there will he unfo^ 
mnate prejudice And so lonx as unscien- 
tific Ideas prcTsll amnnx the people the 
iMilltldan with pnbHc-faror axes to xiind 
will befox the Issue. 

If, however, anyone will take the tron- 
hie to And the tnie answer In his own ex- 
lM*r1cnces ns he moves aliont In a crowded 
coiixestcd rlty, be win easily nnderstand 
this apparently obscure meaninx of the 
prliielple of the economic unit 

His delay at street comers when troffle 
Is dowrlnx iMHt his extra time reqnlr^ 
to xet from bis office to call at another 
ofnf*e the constant toll of time which he 
must |is> 111 xotnx from point to point 

If he then also the inihlle ntlllty work 
man, must pnv that toll of time. If he, 
then thi^ imhllc utility Itself, must con 
stniitlv par the super-charxe of time and 
money In doinx bnalncss In a very large 
cltv and If so, then (harges must ad 
vnnif* — ns a genersl profiosltlon, and nn 
der exlstlnx forms of mechanical pro- 
cwliire 

No one mnv foretell what will lie true 
In tlie distant future It may ho that iti 
xcmiltv will devise methisls of overeoro 
Ing the resistance of Intense large-elty In 
volvoment But that It has not jet lieen 
doiM niUKt lie ciinci dwl hy oil who can see 
Hu fact when preMentwl and aiiply to thi 
iilltltv the prInelpUw which ho himself 
applh^ perforce, ererj duv he Ih-es hi 
and does husiness In one of the world s 
mctro|st1lscs 

From Star to Chronomotor via 

Ra^o 

iVontinued frtm poftc 1H6) 

Cavite (PI) North Head (Wash ) Kii 
reka (Cal ) P<»lut Arxnello (Ciil ) San 
Plexo, Ban Francisco, (Iri'at Ijikes (III ) 
and Pearl Harlior (T H ) Home of these 
stntloiiM send H|inrk some are Hlgnals. and 
four send )»oth Where two or more stn 
tloiiA can be hoard slmnltaneonsly a large 
rnrintlon In wave length is orrange<l 
thus, Washington semis J'MK) meters and 
Annapolis 1700 meters BnllKNi 70*M> me- 
ters arc and Colon I'WK) meters fqiark 

ITic Bcmraty of the time slguals asi ig gnme alx bnndred million miles In 
sent and received hy radio U of ennrae of length The ann and all Its train of fla^ 
extreme Importnnee Ih^termlnatlons of elHtes, of which the earth la one, U mov 
this aciniraiv are carried out constantly hig through apaee towrard an unknown 
Any navigator assumes, on recitvlug a^ destination Yet In spite of thtse ootnpll 
radio time signal that he Is getting tnio , (^ited movi menta, at tremendous sfieeiln. 


whiefa iwy be of frext lap orti noe to 
tboae who are naing tlaa Mgaato for «k 
curate anrmyliix or longltoda datermtoa- 
ttona. A cxrafid check la made of tbeaa 
errora. which are Hated by daya and 
amonut ptua or mlnna, and aoeb Itata are 
sent out monthly to all who mqueat them, 
and regularly to each organlmtlona aa 
the Coast Rnrvey, the Bttrean of 8tei^ 
dardA aeveral watch companlea, the Bu- 
reau of Ilallroad Time Service, ete. 

The development of radio Hmc signals 
to be sent out from the United States baa 
reached its naxlmnra aa regards the 
number of aemllng aUtlnns— It la even 
poMlhle that one or two might he omitted 
without material Injury to the service 
There la no need to aild other atatlona 
within the radius In which existing ata 
Uona can he heard But the radio time 
service la making constant strides for 
ward In aoenracy and In research At 
present experlmenta ore being cfuidncted 
with a view to the aHmlnaUim of long 
land lines, aneh as from Washington to 
Key West and sending Key West a 
radio signal which will there be plched 
np and automatically he sent out from the 
Key West Radio Htatlon Ruch an ae* 
cnmpllsbment will reduce the prese n t 
large lug to a very amall one 
Another develofunent of great interest 
IK the comparison of the radio time signal 
with the apparatus which setula It At 
tile Naval Observatory electrical appan 
tns has lieen Installeil which permits a 
received radio signal to operate a chro- 
nograph This rerndts In the most accu- 
rate determination of error In a time 
signal Thus, Washington sends out a 
time signal, over the wire It Is received 
at Great iJikea and sent out there hy 
radio, Washington receives the radio 
time signal, and puts It on the ehnnio- 
graph side hy side with the record of 
the same signal as It was sent The com 
|iarlsf»n Is exact and the error ran lie 
analyafHl and the pmiier values assigned 
to lag In relay, and ermr In signal Rig 
nals hiivc lieen sent to Australia In connec- 
tion with longitude determinations, and 
for siu4i a distance the time required for 
the transmission of the radio wave mutt 
lie taken Into aoconnt Radio travels at 
the Sliced of light roughly IMJIOO inlles 
a second Australia, half way nuind the 
world Is roughly 12000 miles away The 
signal then requires almut 1/15 of a 
sccfind pluA to travel the distance 
The reader with an imagination Is 
MHki*d to recall the fmt that the astrono- 
mer at Washington is at one point utsm 
a hall whli h revolves once In twenty four 
hnnrs The ball Itself travels about the 
sun oiKH* In a year through a path which 


time, or time whhh Mirh's from the true 
time hv All amount of which he has been 
prevtonsB wiirne<t Uashliigtun signals 
lag behind true tlm4 nine fauiidredtba of 
n sccomi tlie lag In Aimaimlls time Is 
0 07 second Those are kmiwn errors, 
whkh arc practhullT nuistaut. They are 
caused mcchanlcnll} hy the relays which 
arc In the land line clrcnlta. It is true 
time which starts from tlie Observatory 
trnusmltting clm>k, hut a relay starts 
the signal fiver the wires and another rc- 
ctlves It and turns It Into the automatic 
machinery which aends out the radio sig 
nnl In these relava there la the alight 
loss of time noted In the Key West 
signals there Is n lag of twenty-dght one- 
hundredths of a second, due to the larger 
iiumhor of Tvlays between Washington 
and Key West 

The lag however, which Is always a 
p/us error that Is the signal was late 
In starting and so we must have added to 
It the amount of the log to get the true 
time la not the only error Other 
Cannes result In small errors (generally 
leas than a tenth of a oecond) which are 


of no real Importance to navlgaton^ lw||MR|^y even When the latter la baulk 


the astronomer reaches a star with an arm 
of light determined an instant of time 
for a single place and ealik It noon, and 
then with an arm of unseen radifi wave 
In an unkufiwm medium he esHs the ether, 
sends tliat Instant broadcast to all the 
world, ftir all the world to pick up and 
use and depend upon for everything It 
does, from going to breakfast to going to 
war. or deciding the boundary between 
states or the exact and accurate location 
of those who go down hi the sea In Mblps. 

Using Cadwtai to Golvaniff Iron 

W HU«B It has lung been known that 
■o-called galvanlmd Iron ooold be 
milde with cadmium In place of Mne, its 
high pries prevented aneh tme A writer 
named Gr^ states In the fhttlefin 4rn 
fseentios# tlmt this difflmity has been 
ovsrcfime since It has been found ponlhle 
to galvanise 1 square meter ef moot Iron 
with tile nae of only S4 grama of cad- 
mlra The coating thus produced U more 
resDitant than sine to adds, salt vrater 
and damp air In spite of Its thlmuas it 
oBngs to the tran with great tenadte. not 
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a modal at yUm I 
I Its Mgranoii 


vantloa and a , 

dsvIsA axplalabif ite f^amtioii 
AU eommunisationa are atrial^ ooh- 
fldsntial Our vaot mmatiea, axtand- 
Iny ovar a pariod of aavsniy 
anablaa ua m maay aana to , 
in repird to pataatablUty wJ . 
any axpasiaa to tba eHent Our Hind- 
Book on Patettte la aent fraa on re- 
quaat Tbrn explahw our inatn<>da, 
terma, ato* In regard to PMqaaso 
Trade Msrhi, rswiga BatsstA aaa> 

aenmnne aboerigam 

MUNN 5 k eXX, SVmiR 


8fto«tia« AoMrlraji (sstabUshsd 1045) «n 

Bds^Se AnMrlcan lloathly (wteUlsisd^^ 
1870) one ysar 

Postsga pnpeld In UpHtd Otatra and y 
•loss, Utslce, Csba sad PsMisa. 


admtiac AnsrlranT^Mrpsr* year s dd l tt e a at 
aetsstiaeAnstican Iftimtliw Tw pstyesrei* 

^ fte addlttaeaL 

feces Moslktylfeia per yraTeddl- 


dltlseeh 


MwtlOe Amerfecaa 
adsstiac Asi sf feces 

tloneL 

The eemblsed sshecrlptloa ratw end rates h 
fertlira eoaserlML istiodlsg f^sade, mil be 
fsrnlalisd npos eppUcstlea. 

Itsmit by pMlel or sxpr«so moa ““ *■ 
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Clatsified AdvertisemenU 

AdrertlslBf la this colana Is |1 00 a Una 
No ktse Ues 0^ s«r niors thea 18 Unse 
scrvptod. Oonnt senren words to the All 

orders mnet be eecompeiiM by a r«4lttaaee 
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mmm ee efnliMiiMl. Addfeea. Mr nemmsr. iOi N 
astMW Se, DMUmure. Md. " 
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Wbaa iha gairtaa of how Id j dl m dM 
iV«Mit — *—* at wnbie poww to Ae rear 
whedt— DaMothlr pad qiiwtly amnatohilD. tnicfc. 
and ttaetor aaguMn tvn to Tfaakaa Iwarao 
Itffrflff Boinpcii 

loMMT Am dorioff imi^ « qiMfttr of a con* 
fury now, fifc y ^ oef M nulioo Tmikcna hors pur- 
fanned prop ^ , and wboBy ntniactionly in the 
front wfaeeb,noenntpifqaL fans, clinrhts , tnn^ 
miMtoni^ punoo aUttf, aitf erun t ii l^ and rear 
wbeeb of mofne vebides* 

And they know Ast today four hundred and 
tirenq^twe Aowileu and European builders of 
tiucka am urfna 'Tttoken 

Tapwed RoUar Beannoa ui tkaae iorarions — 
bacaiiM Ttodceni aaean an andfapfaMSid flow of 


power iraoi flw Motor , thso m h Ae tnaaodwlen 
to the reef ts h e el i 

beyes Tto kfw otf loads, no aMttsr froos 

and b e c a use, eAeo tte InavnAle wew Am anur 
follow all Mobon does cooMk a Auple n4iistiDeat 
or tike-4^ eauly and quiadir toade, nakes a 
Hmkea Tapered Roller Beiunnt fttnenon as d 
It wera new 

The Timken RoOw Beatinf Oo^ Osntoa^Ohln 


TIMKEN 

Tapered. 

ROLLER BEARlHOt 




SecUinal view ef tlM HidUbi type of ferryteet, liMwiiif the memaed apace 

te ViikBlar loada 


T HB aoteworthy expanalco la the tiae 
Hi eatoiPoWea for totulop parpoaea 
ind of aotor trpte for fright trati^wr 
fcatlfla haa reaulted In the develo|uaent of 
k pvMen for ferry eonpanlea ttut hai 
been dIAralt of aidnUon by reaaon of the 
LtaUtett aatoiaoblle cerrytng capadtlM of 
Hm prevaUliic typee of voaoeta need for 
Fbny p or poeea. To a certain degree tbia 
ta tbe aadcrlytiig baata for the high 
ahargM wade by ferry ooacema on an 
boaiddlea and nu>tor trndca aeehlng trana 
portation amaa abort bodiea of aattr 
The HnlMa type of ferryboat, aa here 
UlnaMtad, atforda over 300 per cent 
pieater aatomobne aoconmodatlona than 
Ibi nsoal ferryboat with a copalderable 
tooreaae In hull length A purvey of the 
largest Marine ateam ferryboat now 
bnlldUf awasuring 220 feet long and 60- 
foot beam over gnarda abowa 410 feet of 
Arlve wait, wfaereaa the HnUfln furry 
which la to be bnUt for the Pongbkeepale 
ind HIgblaad Ferry Company wtU be only 
140 feat long and 02 foot beam over 
gnarda and win have a total length of 4Tt feet of drive 
waya Ita oipaclty notwlthatandlng the amaller length 
Qi the boat, oomet from tta havlitg four drivewaya 
whereea the nanal ferryboat hu only two drlvewmyii 
nue la doe to the feet that the propedaive equipment 
Aoea occupy any apace <m the main deck l»elng lo- 
sated aa abown la the atcompanylng idana In the hull 
and fln« 

ihe new ferryboat wiU have all of its machinery be- 
low the main deck The deck beama are onbrokm 
Ehroogboat fhe ahoal broad hull with full enda refined 
by the Areonatmet method, giving nnuanal Ice cmib 
Ing qnaUtlea, a method of conatmetion that can be 
bad only tfaroogh the uee of the Hnnttn aystem with 


out a correapondfng gn ater inrrcaae In hull anrfhee re- 
alatanoe will afford greater atablUty and buoynnrv 
with DO noticeable locrtaae In draught when the veaapl 
la heavily loaded Yehtcle traiiaportatlon on pnaent 
ferrlea neceaaltutca even dtatiibiihon of the kiad on lug 
tt» the hull t 3 pe nlunma on thla t\pe of ferrv vihUloa 
can be placed Imllatrlmlna tely witbont ilangemia ca 
reening or tilting 

The electric motora are mounted din ctly on th pro- 
peller ahafta, and capitation being pmlnded amall 
propeller wheda are used effecting maximum propnl 
rive force per abaft horsepower 

Water projected from tlio propellers cannot escape 
to the surface on Ing to the hull atsive htnee the con 


IIuihI nater column muVtH iwsslble greater 
thniHt rnsnuJlatlui;, Ksk ptp^tr ( mm mil 
tint fra gUcu spied ami dlKidnctsiient 
than In idiimrv pinttlae Another ad 
panlagt tlalmid for thla la that It 
tllmlnntts at rupt stem pusta and rud 
ilir« mil tb( ( uUmd Hpatw at tlw pro 
pU ra rlipinting pihmtKU and attend 
liiK diprittatl 11 f mn hlner) nhirii 
fli u^h iiMiatlp attnhiitiHl ti engines Is 
nctiiallr dut t tb( nf re-nuntioued 

(IIUSOK 

rh( uiPi firrib at pilll be < luliiped 
nitb two Mivplinler >\Jut n full libsel 
(nif,iniK enth dm it o miHitid to West Ing 
bmiHe Kcncrat m Thin ip til also be a 
Rl\ CP limb r W inU n generator set for 
llkbtK pnrapH I te and a W Inton air 
e*i mpuNM r and exi iters ihaln drlpiMi 
fr m mulii englms The ptljt hnine will 
haPi lb tile i introl and there will bo 
areola hinters ilntrlr pumim Westing 
h n w obitrli driPing m tors and complete 
aiibaidlary elements n iifi rming 1 1 the 
moHt advuuced eagineorlnL practises 

Rings BeU if Water u Found in Gas 

A lU MCI nhleh ghts an alarm If Ibi pnstnee of 
a mluuu trace of water parnr i< ditected In a 
gas has livn lOfonth divebjad lo tJie One Chemistry 
Swfl 11 of the VnUinal Iliireaii f Standarls I ho 
appnnttuR dejiemls uim n Ihe ilictii al i uduitlpitT of 
a film made of a suhKtann highly musitipe In rcpial 
liif, the m iMiiire In thi atm bpbere lor fxuojple 
pbnsphi rb add was employed nlibh as long as it Is 
net baa a high etndneiUlty liit ab It dries it U 
deprived of its cmdmtlplty I hi new water indbator 
oiierates under tho pilmhU if k i|liig this at u < u 
htant temiicmtiirc and Ihe dev be Is made part of a 
elreull to ring a I ell oi epe rale s me other signal 
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Those Martian Radio Signals 

D KSPri'R itN nnli|uc nature and Ita wealth of 
itoiidera, the radio art bna its cyclca, the luinie 
NK many of the more romniouplace flelda of on- 
d(>oTor Kvory eo often wh enter Into a cycle of i»or 
feetiMl radio, when ne ore told and amnired thot radio 
onmnrnnlentlmi Iioh l>een fierfeeted and Uttto remalua io 
bo aihlered Ktntle Interference from andealralde 
traiiRinlttorH, and the 8e\era4 detrimental Influencefi, 
■iiih an Hitnlight, ha%e lMH>n over€*onie, no we are In- 
formed Then hnt a abort while later wp learn that 
much rematua to bo done In the radio art. and that 
aonieonv haii been rather preninttirc In hia iiBaertlooA 
Ami then thi re la the ejele of luteiiKc radio dereloie 
meut, Hbcm radio telemraphri and radio telefiboneH are 
to dot the Horld with thoiiKundH iiiKin tlnmanudH of 
atatluuM to the diw^mtltiire, If not the dtM»m, of tele- 
irrni>h, t(lei)hone. and rahlo Htlll, the more ooiiTen- 
tloiml niethialH of eommniih atlon M*«m to prerall. and 
the liiteiiNl^e radio devt lo|)mejit fallK to materialiae 
Affaln. tb(.n> Ih the Alurtlnn radio hImuhI lyile, which 
cornea around e\ery few yeara, more or hnia, wltli 
min>riaiufc rcffiilarlty I'he newHpn|>eni * play up* tbo 
Rnuuuneement that myaterlonH ataiHilN hnre been inter 
eepted, and (tiro It ull the Miffiiltlcanee and comment 
that ffoea with an otamlnff pase atory The radio fra- 
ternity lmme<llnU*1> aiilUa Into three campa — tbo be- 
lleven In Martian alRiiala, the out nnd-<iut and lrrei*on 
rtinblo non lM«l1e\ ( ra, and the neutrala. 

Juat now MO Htx* 111 the Murtlun signal ryeto again, 
after u laiwe of HomethlnK over two yeara Tlie foot* 
in the raae are that Mr J II C Miielieth. I^ondon man 
uger of the MnreonI WIreleaa lVli>irrnt»h Comimny I td , 
recently atate<i In Ida apeech at ii Itotary Club luni*b- 
etm In ^<•w York, that WllMam Marconi waa now con 
\ lueed that ho hod liitentiitei] alKnala emannting from 
a aouree outaide thU earth Tiie hIioihIh which have 
been Intercept***! ar** r*‘ia>rte*l to have an extremely 
long wave length, Indeed, thlN fni't alone now pre- 
(Inilea the aiiggefitlon that Ihoy might originate In aomo 
extierlmentHl atntlou in n remote (xirner of the worhl 
To be Hi»eilfli Mr Maelieth Informs on that the 
maximum liugth of wari*a pnalrn'Ctl by radio atatlona in 
thla world today Is IT.OUO meters Until Marconi con 
tUicted his ex\H.»rluienta <m hU yH<*ht the **Kl«*tra, * In 
the MoiUterrancnu wwenil umutba ago. radio receiving 
apiwratua waa ouimhle of receiving wave lengtha up to 
J4,(K)0 meteriji. HIh rectdvlng apparatua whh tun(Hl to 
many tlmea tblK tlgiiru, and It U eetJninted that the 
wnvea which he Intercepted were of tlm onler of ]{5P,0P0 
m<»terH Furthermore, their r(<gulHrlty disproved any 
Indie/ that they were caiiwHl by aUmmidierlos. 

Ho much for the bore fai-tji. Two *ir three years ago, 
when Martlon Rlgnals were the toph of heated contro- 
veruy In radio ilrclcMS we ofTored l»y way of poeslble 
explnnathm tht fact that Sorlet llUBsla wan oald to 
tie hani at work on Herernl long range radio Htatlons 
for the purptwe of catabUshlng commimiratlon with 
the world at large Now that many newspaper oorre- 
Hpnndents, Ited Cross workers, Oo\erntneat representa- 
tives and others have penetrated Into the farthest cur- 
nera of that famine-stricken conntiy, we know only too 
well that the nnfortnnate Rnsatans bare plenty to do 
besides seeking new means of radio commnnlcathm 
HtiU, it la not altogether impoaalble that the algnala 
emanate from some radio Iranamttter oti this carthi 
eltlier Intentionally or otherwise In radio transmts- 
stoii there Is n phenomenon known as harmonica, in 
which a trauamltter tuned for ikMDe definite ware emits 
aapplemeutnry waves of un altogether dHterent wave 
length Again, the extreme sensitlTeneaa of the Appi- 
ratus emplnyfNl In preaent-dsy radio oauaea one to ptde 
up the hums and the cUdu of variona oomutooidacs 


eircoita todi as an ordlaafy eleeCrle alavatnr, slactrte 
Btreet car, lighting ctreoU, hell drcait, telei^Km«» and 
NO oo In fact, the algnala due picka up do not neoeasa- 
rlly have to be raiUo algiials. 

Bat let ua not assume for a moment that a man of 
the espertenoe and knowledge of Marconi woold con- 
found Noefa commonplace parasitic distnrbancea for 
radio slgDala. What Hlgner Marconi has beard moat 
he signals that are distinctly out of the otdinaqr 
Homdiow or other It la difficult to •nhacrlbe to the 
belief that radio algnals arc being raceived from Mara. 
Radio oommunloaiion is auch an intricate and excep- 
tional development that It wonid be very rare Indeed If 
two iMNiplea. located on dU^erent planets, should have 
workiHl out predwly the same method of communlca 
tion We can more readily believe In the Martians 
making use of huge mirrors for reflM'tlng light, or 
even huge aearchllghta, aa a means of attracting our 
attention It wonhl aeem that the cause of the mys- 
terious signals must be sought nearer home. The 
hsnmttiliw of tranamlttera, atmo«])herlc disturbances, 
magnetic storms and phenomena, aunipota and their 
pecnllar liitIneiioeM — these pOMdble causes are aurety 
worth studying, not only for a solution of our preaent 
mystery but for the good of radio eommunlcatioa 

The Other Side oi the Picture 

T he United Htates has some 240,000 miles of rall- 
roads, and 2.fi0U,00O miles of common road 
Plainly enough the two systems must intersect 
in countless places, and comparatively few of these In 
tersGctlons can lie other than at grade With upward 
of 10,000,000 Individual automobiles in operation, and 
with nn annual train mileage llttio If any less than 
10,000,000, nobody expects that grade-croaslng aeddeuts 
are going to be reduced to an absolute aero. 

The onus of a crosstng smash up la ordinarily put 
upon the nutomoblllst, and rlghtl/ so He can stop in 
a fraction of the time and distance required by the 
train . and ho can turn from hts course He Is the 
iwrl} who is going to get damagetl by any coIUhIoii 
that may occur He la therefore tho party to whom 
wo may reasonably look for pmaiitions, and in many 
apodfle cases itinashed gates and other evidence make 
It dear that he failed to take them 
At the same time there are two shies to this as to 
every story , the automobile has ***>rtalu rights even In 
the presence of a fast mall train A numlier of our 
rallrofidN n'cently oollaimrated In making and pub- 
lishing a survey of the liebavior of aut*nnoi>lle drivers 
on approaching cross! ugs, A deplorable protKirtJon took 
no precautions to iqMmk of But the dlmnx of the 
r«*port was built out of the fact thot only three drivers 
In a thouMiDd "came to a full stop and looked l>otb 
ways’ liefore crossing It waa not explldtly stated 
tiiat they all ought U* have done this, but tbo inferem'o 
was plainly left for the reader to make 
Now this Is certainly unreasonable That we ought 
to drive up to a grade crossing at a moderate pace Is 
admitted— more definitely, that we imght to approach 
at a pace permitting us to atop before wo get upon the 
tracks, if It becomes necessary to ilo so But we will 
freely (xmfeas that we never yet have come to a full 
slop ut a grade crosalDg out of mere amq^ldon, and that 
we nover expect to. 

At tbe same time we have seoa grade vrosainga wbers 
wo have been atroogly impeUod to make sucli a stop, 
in recognition that ws cotdd not tell, until we wore 
squarely on the tracks, whether a train was coming 
or not Home of the blind crossings are doubly ao — 
not aloDo are approaching trains bidden, but the very 
presence of the crossing la apparent only at tbs last 
moment All over the oonntiy wo meet croaaiiiga of tiie 
Jog type, where a road runs for milea paraUsl to tbe 
track, without wandng to turn acroaa at right angles. 
We know at least tiuree aoch where the ontolde of (be 
torn la at the top a ate^ bank, ao that tbo only 
alternative to hitting a train nUj^t be taUng tbe 
plniige. For the recklem driver we bold no brief, nor 
do we deny hla exiatmee In vast number] but we do 
inslat that no road ought to present trick croealnga 
such character that tbe conservative driver moat be 
familiar with tbe road in order to be safe. 

Of conras tbe dangenma cnMOing la nautily smuM. 
But too little effort la made to dlacrlmtnate be t wifft 
the ernarings that ate reMIy dangerous and tbena that 
are not In naay statoa d«ith*»bsads aad bugt 


8c|itasA>er 17^ 19tt' 

placarda *1£AN KILtlEtl Iftafll^ are peafisd At evei^ 
oKoealBg that has seen a fatality We bane asob matitt 
•Igna at eroeottogs that were aa wide open at It Wt 
posaUde for them to be-^t tbe bottom of a btU, ^tb 
a mlW or more of the track in pteln view of motorteta 
approaching in either direction. , The emly eflbct of 
■uoh indloerlmlnate placing of aigna la to weaken Cke 
motorists attention to them 

CadMdial C«t>BtroiliM la th* MMJfc Afai 

A S we alt at our desk with over 60fi feet of the 
Woolworth BuHding beld la mkt-alr above ua» 
our thoughts run back to tbe cathedral bnUders 
of Mediaeval days and tbe not Infrequent cataatro- 
lihea which bolMl thews soaring atructurea of fretted 
stone and painted gtaw which are today tbe delight 
and adnriratlon of every artistic acral To raise a Wool 
worth Tower some SOO feet into the air, and do It with 
snch materiala and in such fashion that It will stay 
there forever, Is a simple taidi compared with that 
which confronted tbe Mediaeval arcfaltaot when be 
dared to erect on four tall and ndatively slender piers 
tbe towers and spires of a cathedral such as that of 
Balisbnry, ulth its total height of over 400 fset, jot 
even a square tower such ns tbe famous and beautifni 
angel tower at Canterbury, which roached only a mod 
cat 2S0 feet above tbe ground lovol For tbe builders 
of those days knew but little about the abstract theory 
of stresses, and they had no such formulm as are at 
the call of any college student tislay 
The bishop of those days was more often than not 
the architect of bis own cathedral] and there Is muck 
evidence in the cathedrals as they stand today that bis 
work, at least In the earlier stages of the development 
of the Gothic art, was experimental He built a mas- 
sive, vaulted roof upon relatively slHtder ptcra and 
made a guess at the necessary diameter of piers, thick 
neaa of walls and so forth to bold hla vault In idace 
If there were Just enough material used and it were of 
fairly good quality, tho work stood If there were two 
nr three times as mneh msterlal aa was necessary (and 
this, we have evidence, not infrequency happened) the 
work stood and all waa well, Imi if their piers were 
ttx> small in diameter, their walls too thin, or tbe 
rubble work constituting the core of the masonry waa 
too poor In quality, donm came the whole structure 
and tbo good bMioii set altont rebnilding, profiting hy 
the costly Icssou he bad learnetl 
A most frequent cbukc of trouble wss the gnmt tower 
which was so much favored at tbe intersection of nave 
and transept. If there waa to he an uninterrnpted 
view throughout the full length of nave atSi choir, or 
from transept wall to trauscid wall, it iiecame necessary 
to place great arches as tall a« tbe nsjfs of the ca 
thedral tbemseWos at the intersection of nave and Iran 
sept. Now this meant, of conrse. tbe cutting of huge 
gaps In the walls of the tower, oonomitratlng the weight 
of the upper stages of the tower, which would run up 
to 4000 or 8000 tows, Vkyoix the four piers. That was 
a serious problem In Itsrif, but worse than that, tbe 
effect of tbe huge tower load upon these arches was 
to prodnee a heavy lateral thrust, which bad to be ab- 
sorbed by the adjoining walls of nave and transept 
And what trouble they badl Piers would begin to 
buckle and would be haatlly reliiforced by adding to 
their thickness, arefara would spread, causing great 
rents at the crown or thrusting the adjoining pier ar^ 
cades out of tbe vertical To remedy tbla and prevent 
dlaaater, tbo bnltders, as at Otoucester Oathedral 
would carry buttrboaea right down tbe ride walla, cut- 
ting dioffotially aeroM tbe aisle and transept windows 
until they could tranafer tbe load to some outiying 
bnttreoa or aultaMo masa of maaoory To the engineer 
and arcfaltoct, by no msana the legat attrtetloo of tha 
vottdetfol catbedrala 6f France and Xhii^iid are the 
lal^toa with wbtril they were tiireatened and tlie 
dever expedients by vfbkh tbe emergeneto were met 
Rteri for Qoutniction VQig piikxoira In tboee days 
and Irtm irna^very; very adare# Mad they p oags i i cd 
these materiala and otte twentieth emtury knowledge 
of eagtoeerlng, what etikptodooa btfldlnjM^tl^o^ 
arridtecta wook bate pedtooed* pgriMlAriy in norCb* 
en Franoa, wSrarent tbeati^ oCtifeivdvttti 

orer 140 teet above tbe fieor df m csMMt Abi act 
Beamrata^ ir^ Ui «be Affort bt bgirtdo $^t Meris, 
Bome, tbe ibete moT 6 

belibt 4 IM RMb-HoMnatfiC l^it Foit bi elrite 
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Aotonoliik 

Nw TMfk% SMn Ou ladMtiy.— It !■ npmtad 
tkat there were 70U6 aatonobUee raloed at apitfoixl- 
saatriy 9Tfi00M> atolen in the dtlee ot New Torfc 
State dnriha lOSM^ aoooMlna to flxoree eomiiUed tagr the 
iatematlon bureau of the State Confemoe of lUjora. 
Of tbla nmeber 8B06 marhtnee were reoorered by the 
poUoe^ 

A Mater Vddele Oeaaaa wae held on 

Sept h USO; and obowed that on that date there were 
In the ooQtttiT 11AM private paeeenaer oarei 2276 mo- 
tar eabe and oinnlbneea, 8787 motor tm^ and 12,182 
motorcy d ee. The rapid Inereaee In the number of care 
and ttndrs In Denmark dnrina the paet three yearn la 
notewor th y The Increaae wae apedally great In the 
ooantqr dletricta. 

Leaae Nnta and Tronbla^-^^lM Tibratioi on an auto- 
mohUe la eo aevere that note will looeen oocaalonally 
la eplta of all precautlona. A looee not may canac the 
breakage of an important part or may even be the 
canae of the wrecUng of the ear It la a worth while 
aafaty meanire to go over the note on the car about 
onoe a month Ordinarily the work will not take more 
than five mlnntea* time 

SdUera for Alamlanm^All teats on recent alum- 
inum aoldera have been completed by the Bureau of 
Standard! and Olrcnlar 78, “Soldera for Aluminum” 
will DOW be revlaed to indude these testa In spite of 
dahns made by thoae interested no adder for alumi- 
num baa yet b^ fonnd which will withstand the cor- 
rosion test, although tho fused sine chloride aoldsn 
resist It for the greatest length of time 

Urn Sockar Anna on ovariwad valve englnea ahould 
be oiled religiously, unless provision is made for oiling 
them antoouitlcany from the engine, whlcli la rarely the 
caae Uaoally the oil-can method la employed for Inbrl 
eating tbeae parta, and it la good practice to oil them 
evmry morning before taking the car out of the garage 
It Is work that only takea a moment and It prevents 
undue wear, wbldi In turn Insures a quiet and well 
running engine. 

An Oil Gu dealgned for uae in a chassis lubricating 
system consists of a nickel plated metal bottle In which 
are located a piston and a heavy coll spriug The oil Is 
contained in tlie upper part of the bottle and la put 
under pressure by the piston and coil spring A length 
of Aexible tubing Is attaefaed to the t^ of the bottle 
and the end of the tnblng Is equipped with a check 
valve which la released by the sp^al fittings whtdi re- 
iriace the grease cups and oil cupa on the car 

OBaottne Bllzed With Alcohol or with bensol U now 
exempt from the French State tax of 20 centimes per 
liter The decree declares that the mixture can be 
either 00 per cent alcohol and fiO per cent gasoline or a 
mixture In equal proportions of gawillne, alcohol and 
bensol Beqgol and alcohol are readily mixed. Alco- 
hol bensol mixtures wlU not freese at low utmospherlc 
tmnperatnrcs, hut nnmlxed commercial bensol freeses 
at about 28 degrees Fahrenheit The lightest grades 
of gasoline mixes with alcohol, bnt with heavier grades, 
and with kerosene separation occurs. Separation is 
prevented by addltton of a mutually blending solvent 
Hnch as bensol 

The Heat of the Engine whldi generally comes 
tbiymgb the slots In tho footboard of the average auto- 
mobile Is something which might well be remedied In 
fset it seems that a double wall, with a live air space 
lietween, could be placed between the engine and the 
front seat of the uiraal antomoblle. thus providing some 
protection against the excessive beat during summer 
driving Furthermore, the usual pedal controls could 
be provided with some form of shields which would 
serve to stop the openings In the slots yet not inter- 
fere wkh the operation of tho pedals, This phase of the 
antomobUe haa undoubtedly been left in Its origlual 
state, yet It offers a good Arid for tho efforts of the in- 
genious mechanic 

The Frictiaii Driva la again receiving iftonUon 
after a long period of more or less total abandonment 
At least tme new make of car has lately made Its ap- 
pearance on the American market. In which an Im- 
proved form of frtctkm drive Is employed with what 
^n dataued to be ImporUnt advantages over the nsn^ 
gear drive. It will be Interesting to note how this 
car thrives in everyday use. One thing is certain, the 
frtetioft drive Is excellent for smalt light cars. One 
car making use of that fdrm of drive made an envla 
Ms isooed for itself whUe It was being mannfactured 
Oats of that sain e make are stlU In existence, and 
their performancs and low upkeep costs are truly ^ 
maAabhk Howswr, with the demand for larger ^ 
iMtTtar em tta ctr to QOMtlon »t# w»y to other 
■alM whioh bad mote to ofler to the way ol appaar- 
atica aad aoBifait at tha Mae or lea eoet 


SdcMh 

POa’a Peak Atrial PatraL — A Oelorado aircraft 
company haa agreed to keep a sharp lookout, without 
expense to the Forest Service, for fires in this district, 
which is romote from any army air field. 

A Largs Oandlse— Hsra In New York Is being mads 
the king of all candles It will be five feet In dreum 
ference and eighteen feet In height, and will weigh 
more than 1000 pounds. It in being paid for by the 
orKdians of a borne to which Oarnso contrtimted 
$10,000 a year, and fa destined for a church In Naples 
The maker eatlmatsa that It wlU burn for 120,000 hours. 

Progrtaa of tha Metric Bystanu-.- Metric weighte, 
now obligatory on Chlnase railways are said to have 
given rise to no trouble or complaint Tho metric 
system went Into force In Malta on July Ist A chart 
issued by the Decimal Assodailou shows consistent 
gains for the system during the past hundred years, 
with a particularly sharp rise to popularity In the last 
ten years. 

Protein T aata ^ Boston hospitals have been conduct- 
ing experiments In protein sensltlkatlon by inucnlatlng 
patients with proteins from foods and other aubstances. 
The roactloDS or alisence of reactions are stwilcd with 
particular regard to aatbma and bay fever, but are 
being extended to Indigestion children's ailments and 
other diseases Thb protein Is applied In a weak soln- 
tlon of aodtnm hydrate to a Uny acratch on the skin. 

SpUsbergen*! Reaonreea. — Spitsbergen, that long- 
ignored archlpriago of the frosen north, Is revealing 
Its value Ito coal resources are estimated at 0,000,000,- 
000 tons, it has much low grade Iron ore, deposits of 
copper, sine, molybdenum, asbestos, gypsum and oil 
shale, and poisHdlltles of free oil Good harbors, fre- 
quent communication vrlth Norway, and a climate com- 
parable with that of Sweden, augur a prosperous future 
for the Islands. 

Chemical Industries Expoaltlen. — ^The Seventh Na- 
tional Exposition was held In New York the week of 
September 12 The spacious drill floor of the Eighth 
Coast Artillery Armory accommodated 400 exhibits. 
In its amUtorlum were hold symposiums and motion 
pieturo demonstrations. Obemlcvil engineers from all 
States and abroad were bere for the joint meeting of 
the Society of Chemical Industry aiul the American 
Chemical Society 

Oamiridinm in Taamanla. Recent exploration and 
development have revealiHl enormous deposits of oa- 
mtridlum uiid gold bearing gravels In tlie valh>yH of 
the large rivers of tho western dlvlsiou of Tasmania, 
which Is the sole prtMlueer on a largo scale of “point 
meter* osmlridlum Tasmania, Russia, Colombia and 
Papua are the four priiiriiml osmlridlum prodnclng 
countrioH of tbe world, qnd Tasmania Is by far tbe 
most Important of these 

Science and Shoes. — Speeding up tanning without 
sacrificing leather quality Is a question to he thoroughly 
discussed at the coming meeting of the American Cb* m- 
Ical Society at Coliunbhi ITnlvcrslty Quicker tanning 
means time saved more frequent turnover of eapitel, 
and leatbcr--and shoes, which Is what most men Udnk 
of when leather la mentlnued— at lower prices. Noted 
Kuropean leather chemists will attend this meeting, 
whore novel tanning methwls Imsofl on the study of 
electrical discharges will be described 

The Magellanic Gold Medal* — This medal will be 
awarded In Iieeeinber to the author of the liest unpub- 
lished discovery, Invention or Improvement relating to 
aatroncuny. navigation, or natural philosophy (mere 
natural history alone excepted) The rontest la open 
to all, but the discovery must be delivered free of 
charge to the President of tlie American rbllosophlcal 
Society, 104 South Fifth Street, Philadelphia, on or 
before November 1st. It may l>e In English, French, 
German or lAtln, and must bo distinguished by a 
device or nom-de-plnme and acoomimnlod bv a scaled 
envelope bearing tha same device and containing the 
true name and address. 

A Good Short Story^Tha following is a museum 
label and Is one uf tbe best short stories ever written 
For brevity and for conteying acenrato information, it 
Is worthy of perpetuation “Far back in the past, dur- 
ing that period in tbo^ worlds' history known as the 
Trlaselo, the State of OonneeUent was largely covered 
by the sea, and a bay, or estuary, extended as far north 
aa Turner’s Falls, MaegL One day. when the tide was 
out. one of the great reptiles, known as Dlnosanrs, 
walked along tbe beach, leaving his footprinte in t)ie 
•and. The tide came in, the tracks filled with sand and 
mod, in the agea that followed this became ateno, and 
a few million years later, in quattylng stone for New 
York bouses, this trarit Was uncovered.” 


ABtrOlUMDJ 

Astronenrical Peatcarda.^A second editioB of Prof 
Max WolTa astronomical picture postoarda has been 
pnbllabed by tha Pallas-Verisg, In Jena Tbe set oom- 
prises ten cards In an envelope, and sells for 7 marks. 

Photographs of Mars,r— It is stated that upwards of 
100,000 photftgraphs of Mars have been taken at titB 
Ixiwell Observatory, Flagstaff, Arts. Numarous expos- 
ures are made on earii plate in the hope that some will 
catch the moments of best definition. 

The AatronoaUarhe Geaellschaft, after having held 
no meetings for eight years, assembled In Potsdam tn 
August of the present year The former president of 
the society, Oebelmrat von Hecltger, haa resigned, on 
account iff poor health, and haa been auooeeded by 
Proffsstor SteOmgren, of Oqienbagen 

Nova Aqnilaa No, S, — ^Dr R. G Altken reports that 
this object was examined with the S6-lncb teleacopo of 
tfao Lick Observatory on three nighta in June and July 
On June 4 it was noted that the blno-grecn nebnlous 
envclopo Or halo which woi so amaplcuous in 1020 had 
iHHtmie very mudk fainter and apparently larger, bat 
tbe set^ng on this occasion and on June 8 was not good 
enough to permit accurate measures. On July 7 seeing 
was exe(41ent. and tho nebulous envelofie, tboogh folnt, 
was well defined The diameti'ra, north-south and east- 
west, were meamired and found to be 0 07 and 4.86 
seconds, respectively Tbe disk api>cared to be per- 
fectly round and tbe star to be placed centrally 
within It 

The Sloe of a Dark Nebula In Taurus la discussed 

by Dr A Paunekock In the /*rr>ropd(tip« of the Amstef^ 
dam Academy of Science From data of star-density In 
this region, he estimates the dark nebnlous matter to 
be J40 parHecs distant from our system, or four times 
tbe estimated distance of the Hyadoa. On this basis the 
length of the nebula Is 70 parsecs Ite mass^ assuming 
it to consist of hydrogen, Is estimated at twenty tboo 
•and million times that of the sun This, as Dr A O 
D CrommeJIn ptiUite out Is greater than many esti 
mates of the combined mass of the whole sidereal 
system, and suggests the probability that the larger 
portion of that maaa Is not condensed Into stars but 
dlstrihnted In cosmic cloudH 

A New Hypotheris of the Annm. — Mont reeent 
studentH of the aurora, such os fltfirmer, Blrkcland. ete , 
ascribe tlie pbciiominon to the entrance Into tbe at- 
mosphere of charged ptirtlcles from tbe sun Dr L. A 
Kauer, In a (nirrmit pajier, quotes a suggestion that be 
bas received from Prof A R Kennellj to tbe effect that 
tbe el(H*triUed eiiti ring our atmosphere from 

without over the parte of the globe on which the sun 
In shilling would ta^t up n compensating outward flow of 
oloctrlclty over other portions, and that It is tbe latter 
rather than the form«r that (auses the visible aurora. 
Dr Hauers opinion is that “probably both posaibll! 
tics— -an entering charge and an emerging cdiargc — will 
have to be taken Into consideration ** 

A Novel Type of Obeervatory^The 18-inch reflect- 
ing telescope rt^uUy presented by Mr O R Hnsktna to 
the people of Kydney, Australia, Is housed In a build 
big whtdi differs ctmsldembly from the ordinary type 
of oliservatory The floor surrounding the concr^ 
block uiwn which the teleseorie Is flxrtl is the only 
stelde imrt of the building, tbe stdes and roof of which 
roTolTe One enters the building through tho door 
which may at the time be facing south, but when cme 
leaves it may lie on the tqiposlte side The shutter In 
tbe roof is also a noveltv not folding or sliding side- 
ways, as nsnal, but running upward In a frame The 
observatory is under tbe supervision of tbe New South 
Wales Brandi of the Hrltlsh Astronomical Association 

Effects of the Earth on the Sum — That many tor- 
reelrlal phenometm are mtHre or loss directly controlled 
by the sun is a matter of 1 ‘ommoa knowledge, but the 
idea that our small planet exercises appreciable effects 
niwn the sun Is comiianitlvely novel Aocordhig to Dr 
It. A Bauer, a dlsenwiion of the sunspot numliera for 
tbe period of 44 yi«rs, 1877 1020. Indicates the exist- 
ence of an annual tierlodlclty in sunspottedness, consist- 
ing mainly of a single wave tho minimum occurring 
about tbe time (January) when tbe earth Is nearest to 
the sun, and the maximum oceurring on tho average ha 
July, when tbe earth Is farthest away from the son 
Tbe average difference between maximum and mini 
mum la about 0 sun^Kit numbers “There is thus," 
says Dr Bauer, “ghren, seemingly, support to the re- 
sults of others with regard to a possible earth-effect on 
various solar phenomena.' Ehrershed, from siiectrp- 
•coptc obaervatlona on Venus, haa inferred that tbe 
earth exerts a repulslTe effect on tbe solar gaaea analD- 
fons to that wUdt the son appears to exert on comets' 
tallg 




Uiti Tto mriater at WmatohM fteiit, Ww*.. vUdi mmMh tW mmvn to ba r«MM fm tha cartalda ivari^ BIlMf C i i» wa In tba WUta Manwtnhi 

la the NatliMl FhreaU where the mreatiea eafftaeer hee heea at work 

A New Profession 

The Recreation Engineer and His Part in Making Our Vacationa Worth While 

By Avis Gordon Veitil 


MMhMinratnir 


T hat **aU work and no play" may not 
Jack a dull boy/' tliere bna re- 
cently opened up a new prufeuAlon rerren 
tton enidneerlnic, called by otbera land- 
Hcapo enidneprlna. nu reotlou landacnite 
ilealgn, or forofit ivcreuttoo S<attero<l 
ttxamptcM of encli work bare boon done In 
liaet yoarSt as a aide lHime» by poraona 
wboee main bindnOM wan formttry or cn- 
fftneorlnir or aduilulMtrntlon of publlo 
lands, but tbe rocofniltion of play propa 
ration ai a diatliict pnifoHalon, rcqulrlna 
technli'al InatniiiJoiL, !h new As yet, 
ocdlepoe offprlna aueh t^ourmw aro few, 
their sruduatea not uumoruua. Those ac- 
lively onaaaod in Its teiichliia or practice 
are enthualiuittc ptimei^rK who bcllmc that 
the time la ripe for u areat expansion of 
Informal ont-dfior llvliiR nnd nn^rcation 
for city-wpary folk, ndnlta and children, 
who arn dradilnff t<» the bla open apacea 
In family aronpe or as lance orannlxatlonK. 

What Uie profcwlon docn not ludude 
nay help to lU uiiderHUiidinii: It Isn't pin} around 
manaaemont, whl<*h suiterviHes iieojile whno enaaged in 
play mrr yet the familiar ami formal planning of 
city parka. It Is dlatlnd alH4> from tbe work of land 
wnpe gurtleners anil anhltmta when they are prepar- 
Inf private estates fur the enjoyment of a wdected few 
It la not even oniclneerlng, na Its exiwncnts admit, 
though It overloiw It in pntvaratlon and i>metlce 
Iowa Slate College of Agriculture and 
Mechanic Aria, at Ames, has for two 
yeara offonKl a splendlil forward bsiklng 
conrac Frank H Oully, the professor in 
(tfasrge-, olFcni tbo following definition of 
the work 

"Hecrtmtlcm lamlMniw iU>slgn Is a ape- 
tlaUaad adaptation of profiwdoiuil Iniiil 
scape architecture II applies all the fnn 
flamentolB of thU art to areas which are 
being us'^ for siwelallaed recreation As 
a rule, the landscape architect who la in- 
terested In recreation luiiilwape design Is 
designing on n mucdi larger scale and for 
a larger group of people than tbe one who 
is doing dty planning or estate work. No 
recreation landnoape designer coold be a 
success without being a thoroughly and 
technically trained landscape architect 
With this In mind we have built up at this 
Iniititntlou a course whic'b will allow our 
students to qieclallae In this partloular 
phase of the profesalonal praettoe. The 
student Is reqnlred to take oar landscape 
arehltectnre course and in hla senior year 
be specislises in recreatloa landscape de- 
Bifii. Wo are offering two honrsce in thia 
sobject mpported by elective subjects In 
the Forestry Departmmit, sneb as 'Munici- 
pal Forerta,' Tercet Administration and m* 

Protection/ and •Forest ManagemMit* 



Camp-ftre place at Silver Creek in the MkUgon fereete 

Tbe student also gets considerable surveying, roads, 
pavements and geology " 

ITie mreetlon engfoeer for the Hecond District of 
the National Forests, Arthur Carbnrt, contributes to the 
defiultlou * Itcercatlon engineering is a field of land 
scape architecture ami is primarily a fine art rather 
than a science. It is the presen atton and production 
4if beauty in the landscaiie niid the adaptation of land 









•QrffioMi to fawiuui DM. It takea what la 
needed from the fMds of engtoeertog. 
geology, cbf»istry« hortlcalture. piydiol- 
ogy and sociology It deala with broad, 
public natural areas, such as nattonol and 
state parks and formds, county forest pre- 
aertes, snefa as those of Oook Ckmnty* 
Illinois, or municipal forests. The prob- 
lems ere different from thoee In dty paiks. 
Details fitting admirably a tJiieolQ Park 
would bo as out of place In the Buperlor 
National Forest as a striped Jersey at a 
ministerial receptlOT I** 

The New Turk State OoUmto of For- 
estry, at syraenso University, has for 
two or three years offered Instnictloii in 
the new profession under tbe name of 
•'Forest RecreaUmi ^ Prot Henry P 
FranciH stresses forestry as toe bsek- 
grnnnd of the course, rather than the art 
of landscaiie arehltectnre, yet the object 
ho seeks to serve appears to be the same 
as that fur which Professor OnUy trains 
bis students. Professor Frands has fdF'some years 
himself carried on landscape extenston work in kfiassa* 
ebusette and New York. With one of his grudnatas be 
la spending this summer vacation doing field work in 
the new Allegheny State Park la southwest New York, 
planning Its rocrestional devdopment It a^olns land 
in Pennaylvaiila, which, obould it be similarly deret- 
oped, would make a most attractfvs Interstate parte 
"Forest Recreation/' Proteeeor Franels 
States, "embraces the many and diverae 
uses of forest areas for the enjt^ment ef 
leisure by all toe people In Its broadest 
mesning it lodudes all manner of provjo 
elon for and ways of using lelsnre In ooiif 
necUoD with tbe National Parks, Natlaaal 
Forests, State and Interstate PMS, 
Ooonty and Municipal Presmeo, and aU 
other public forest arena;. Tbe work will 
depend upon fbreabors with proper traia- 
Ing in recreation nees of foreet areas to 
bring aboot the greatest pnhUe geod." 
Processor FrancU oflera to undergra^n- 
ates four oouvses of 8 Imurs par week 
througbout a year, *neaMota ii Pbreat 
Itoereattoa,** "Prlndptos of F^ Bem- 
^atkib,'* **Bamatloiiil Pnbktts*’' aad 
"Nattoaal Recteattoa Policies la Foinsto 
and Pailu." A 4-bobr moarrti a^ndy la 
arrangedYor idraduate gtudnta. 

The KaaaatoaMtts Agrtonitacat 
laga^ at fiii to sfat id cnOltod by pMfeaaoor 
OoUy a« bartfig bnt latarestsd fbt 
Uidted itatOB Mceat Sarrloe to tiad|j|^ 
wf tobaoaof tosltotomal Itoratok Ptodr 

tnMuAajmm. Mimilltm jj adcb TrUt iba nrnbfatoa to 
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IPMMMIpfdiAi Tmt BoMbs IMm 

WWmi A» MitUnr 

A Mni0^bTftA*ncnf tUtt might miTm Jbm; UQftd 
fh th* wmMttBMat <»f t bjrtak nid Utmiglk no 
mmi’f tad 09 ta wMtern front wm held memtly on- 
taf pcdta MpgrvigloQ on thn metdoira of Booth PhUn- 
4taMgi grmnt to Introdooe the Uneconti of the 
O tmta r Oltr to • now oflenelre veepcm ageliiet hendlu 
4^ mo b e' ’» WMpon dercdoped ont of the potan gu 
vorfito tat wgg eo Utterly denonnced when It w«e 
Irrid totrodmd J3y actoel tests sgtlnst fifty stalwart 
neniD^ of the pUlee **rookle aqaad" who coaramooily 
Totataarad for ta test^ It was tawn that tear pm 
bSihjbi oC a type reoeatly Invented are quite as effective 
aarffie or revolver fire, and far teas dosdly 
Two types of these bombs are now or bbortly will 
be <m tbs aarfctt for nee not only by tbe police, but 
eta by banks, storekeepers and paymasters. One oon- 
tatos ta familiar lacbiyiDoae gas, tbe other what la 
known aa **sttiiUs** gas, As its name Indlcatee, tbe 
lattsr etnns on# who inbalce it, tavlng him vlrtoaUy 
uneonsdous and utteriy belplsM for eome mhmtee. Tbe 
chemical oonstltneBte of tbe mlxtoree need In the bomba 
for the PhUedelpbla demonstration are withheld by 
the Inventor Staerts of the chemical warfare eection, 
however, ere authority for the atatemeat that this 
service baa worked out several formulas for both types 
of bonta all of whMi may be ueed without permanent 
IpJtuy 

This feature of the new gaws and partlcnlarly of tbe 
laebrymoee gas led SuperlnteDdent William B Mills 
of tbe I'htladelphia police to determine, after the dem 
onstratton, to estaUisb five gas bomb squads. It Is 
what nwkss highly probable tbe adoption of tbe bomba 
Iw banking InsUtutlana. Few pereons care about tbe 
bandit or tfao bank burglar and It Is a matter of UtUe 
cancan whether or not be Is permanently Injured But 
gas dooda are no respect e rs of persons and under 
many conditions wbere their use mtat be advisable to 
etop prime innocent bystanders also would be caught 
Aooordtng to a physician who bandied tboussmls of 
<«|BS of all kinds of gas poisoning on the Western 
front In France and who Is now in charge of convales- 
cents at ta United Btstos Public Health Service Hoe- 
jiltal In PUladelpfalP* tbe effect of tbe tear bombs 
shown to the polta in that dty Is Identical with that 
oaased by tbe laebrymoee gaa used by the Oermans 
dnrlng ta last few months of ta war, although tbe 
chemtat formula may be ditVerent Tbe gas causes Irrl 
tattott of ta conjunctiva, the mucous membrane of the 
lining of the eyelids and of the anterior part of ta 
eye Itedt llils dtaturbance is so Intense and painful 
that It Is impoMriUe for tbe victim to keep bis eyes 
open, and be Is rendered helpless for from five to 
twenty minutes, depending on the concentration of the 
vapor when It makes contact with his eyes In no 
case Is tberb any permanent ill effect 
Knowing that tbe results would be exceedingly pain 
ful, the rookie aqnad nerertbclese volunteered to be 
tbe victims of tbe demonstration. It was given on tbe 
“modU fsnu'* which Phtladelpbla operates on tbe 
meadows near tbe liSagne Is la n d Navy Yard. Major 
Stephen J He Lsnoy, formerly connected with the 
Obeuical Warfare Service, was In charge He and 
his aides first tangbt a group of “bomb throwers’* the 
proper method of hurling ta mlaslles to tbe best ad 
vantage Then ta rooklm formed themselves Into a 
“mob" about one hundred yards away from the po- 
Uee, and charged They were pormlttod to cover about 
halt tbe distance before ta bomb tbrowing etortod 
Four bomfas then were burled In the path of ta 
tavglng men Tbe seven Inch rubber contalnere 
biwiioed once or twice and then esploded one after 
another, with sharp reports. Depse douda of white 
vapor rose, spreading slowly In aU dlrectiona to almost 
natatevable volume This soft wbite vapor, shtftlnf 
before ta lifiht breeie. might have been a atone wait 
It brought the *‘mob** to a deed stop within ftftein feet 
Th« macbanlsin of the bombs Is extremely shaple, find 
this Is ta feature tat is expected to mske tarn popu* 
lar with ta poUee and with paymsstera ita must 
travel Isoely road% They are exploded by a spring 
detonator tat U generally eet for five secoigU, al- 
tbomfo may be xegnlated to suit This necbsnlssB 
fits Into s tube wbicb is inserted Iqto ta top of ta 
s even- ta b rubber oontalner after ta latter baa been 
flliefi with ta diarge of dmlcat compound. The 
apring Is rrieassd by pnBlnf n ring in tbe neck of the 
tta. so tat, tt Is dalmed, ta bomb cwmot go off 
uatfl tWs ring to tofitod, even though it is scdddntaUy 


wgsm ta bomb to to ba tbrcwn ta ring to pulM 
wtth iMta finer. But U to maimed tat wttb a mtto 
tab toner, for IttStaaot oould Iptn to 
•Sw ta ta botobfi trlth elta hta and set 



the spring with a slljfiit pull of bts thumb He will 
then have flvo seconds to don a mask, or to jump for 
cover, onlesa In order to be doubly suro he has set 
tbe detonating mecbaulsm to function at one sH^md A 
demonstration of the stnnic gns within a building was 
given at tbe same time as tbe tear gas exhibition, fonr 
bloecoats offering tbenuadves up for sacrifice They 



were uncousclons from five to ten roInnteH each, as only 
sofflclent chemical was used to show Its effectlveiiew* 
Tbe police arc r^artlcnlarly hopeful that the biimlm 
will be of value In diasiug motor Itnndlts In every 
large Amcriean dty this type of falgbua^man has been 
able to elude arrest again and again evou when police 
(Conttosed on pope tOB) 
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'tatsXtsod*' by ta Dhgmr 
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Copper-l'^nff fif Ordnance Materiala 

By A, Degery 

T he Importance of the phenomenon known of ar- 
Ullerymen under the name of co|)per fouling^ or 
*encopperlug ’ uus not revcHlod ttcforc tlw war It was 
only after the heavy firing chat look plaiv on tbe French 
battle front from 3010 that It pn»v<.Ml to bo ho Impor- 
tant and that its serious couscqiuneoH were fully re- 
aliaed 

We give a brief statcmint on this phenomenon and a 
description of the remedy that was adoiitetl after long 
and fniltless attempts suggested by s veral luvLUtors. 
The simple proeew b> which the illfitiiilty was over- 
conio was prcsiuted In 1910 by the author of this 
artlLlc 

After a number of shells have been fired, said num- 
ber btdng rnrlublo acconllng to tyi>e of gun, a certain 
amount of cop])cr scrai)(Hl off Uie (.H>ppcr driving bands 
of the proiectlles adheres both to the grooves and walls 
of the gun tube Such dc|M>slts firmly stUk to tbe 
bt>ro and If the gun gties on firing, their thkkness soon 
becomes so great tlint they affect the behavior of tbe 
shellH and this to such an extent that their Influence 
Is most injurious 1 be offot ts of said Injury can be 
siimmetl up us follows 

(a) Part or total impairment of tho rifling giving 
rise to considerable irregular! tics In firing ranges. 

This defect Is so great that wllh ci^piierfouled 32 
mm guns there Is a Herlons shortening of the range 
Bometlmen. even, tbe slicU ‘tumbles’* along its tre- 
jeitory 

(b) Bursting of the shell In the gun bore, due to a 
premature working uf tbe fuse i-aused by the retarda- 
tion of the shell speed, as It passes through tho most 
copiier^fouleil tK>rtlon of the Isire 

In this case ihc bursting of fbe proje<tlle generally 
Involves the bursting of the gun Itsilf 

(cl Increiise of the gun wear due to the Increase of 
friction of tho driving Imnds. 

Imrliig the war It of Lin happened that big guns 
were pnt out of servlet through ent'opperlng after hav 
liig fired but ViO or rounds The output of ord 
nance mntrrials was thereby conslderaldy Impaired. 
At a (‘crtain time this Hltuiitlon Itecame very serlona. 

qhe prlmtple of the solution suggested in (October, 
1910, Is the fol1r)wing 

A m<telll( mixture formed ut a tin and lend alloy, 
In the pro|M>rtlon8 of 03 per cent tin and H7 per cent 
lead. Is atipIlMl on the face of the bottom part of the 
shell lliis composition Is laid in a circular manner 
near the circumtereocc uf the liaue as sliowii at a, a , or, 
if pri furred tt cun l>e fixinl around the shell to the 
roar of the copi^cr driving band at (he place marked 
b b This tin lead alloy can \w applied In the form 
of rings llxc<l into place by soldering or better stlU by 
miviim of the Hi‘hooi» spraying B>atem 
Vniler the Influence of the high ti mperatnre generated 
by the powder gases ( this temis ratiire ext-tHHl t 3.100 deg 
l«abr) the tin lead alloy Immediately molts. Us melt- 
ing point l)elng 370 deg Fahr, and owing to the ex- 
tremely rapid ruUtlou (several hundred revolutions 
per soconti) Imparted to the ahell by the grooves, this 
llfinid Hllov Is thrown on to the walls of the Imre In tbe 
form of thin drops. 

Wlien It ivimt's Into Aontact with the copper already 
detfositud In tho groovt n ctr tin forma with this latter 
an alloy nnltiiig at the tempi ratiire of the gun, this 
alloy lieliig readily ixiMlIetl by the pnR8a,.e of the tol 
lowing sht lls. ropficr Is thus dissolved by Uu* tin As 
to tho lend, which Is a plaHlU rnttid, It adds a lubricate 
Ing effect to the cltcmkal action of tin 
A fow sbolls (3 nr 4 for big guns and 13 to 20 for 
field guns) are siiftlclent to remove the entire ciipper 
obstructing the grooves of a fouled guii and by continu- 
ing firing sbellM provided at the bottom with a tin lead 
composition, copper fontliig Is defiiiltidy avoided It Is, 
of course, the same when this pnioesa U applied to 
new guns 

Tbe photograph anDovod hereto shows the base of a 
I»rDjactlle which has lK*en coverwl, purposely, with n 
thicker coating of tin lead alloy than necessary This 
shell, unloaded, has lieen fired on a pnrving ground 
and found after firing, tin lead alloy melting Is clearly 
visible, aa well as traevs of the projection uf the thin 
drop of melted metal 

Tbe fixing on the shell of the tin lend alloy can ba 
carrieil out In several ways For Instance sultabla 
rings or collars can l>e made In advance to ta proper 
■lie with ta above alloy and welded into place on tba 
projectile It should be noted however that tbe most 
rapid process and the one glvlnx tbe best results Is tat 
known as the Schoop spraying lysteDi 
This process has now been used for years In Indua- 
triol practice aa far aa line, lead and conwr plating 
(CoftikMiad on page tJO) 
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A Problem in Levels 

How the Shafts and Workings of J^Md Bfines Axe Kept Free of Water 

67 J. Vk Springer 


T hu miner has always been troubled with the mat 
ter of jtettlnic rid of the InHowluff «ater 'l*blH has 
lieen especially the cuse In (ireat Britain In counection 
with the mlnlnx of coal nere in the United States 
the water-removal problem In the case of coal mines 
has not boon aento over the country as a whitlo The 
reason for the dlfforont*e lies In the RcoloKical place- 
ment of the coal strata in the tyso countries In Oreat 
Britain the coal lies deep down, while In the United 
States It Is fenerally at a sltcht or mmlerate depth 
below the surface However, in tho anthradte refrions, 
Americana frequently ha\e to put down fairly deep 
ahafta to reach the c(«l IhmIh It is, apparently. In 
connection with mich mlnoa that the tank syatem for 
the removal of water haa been develoiMMl This con 
Hlata briefly In lowering an emiity tank Into the depths 
bel(»w, filllnx It with water, holHtlna it to the surface 
and then dladianduft tho wati r UK for all the world, 
like getting water out of a well with rope and bucket 
III principle, tbi*n, the idea Is most ancient 
A modern plant, however for the removal of water 
or the performance of almost uuy duty, Immediately 
rons up against the necessity of making good cconom 
Ically There are wweral wujs of getting water out 
of a mine Generally, some method Is used which 
depends upon a pumm working with more or less con 
tinulty Pumps never dlschargo lorgo qiiaDtltl(*H of 


region Another tduft Ooaldal* Mo 9, has a water 
hoist, but the water is 4ls<han(c<l before It geta to 
the surface It la. in fact, poured Into a water level 
tunnel Incnted b«dow the heed of the shaft The 
reader may be particularly interested In a pair of 
water hoists located at Tamaquah OoUlery, ffliaft No. 
\4 Here there Is electric motive power as well as 
steam 

At some of the shafts the water hronght op from 
below is used in what Is called the wet preparation of 
As the coal breakers are situated at lower levels 
than the reservoirs at the shaft months, ^ water 
may be, and is. run to them by gravity 
At No 14 shaft the two water hoists have the duty, 
in normal times, of taking ont all water There are 
shofta, A and B, of which A is for the removal of 
water It la about 820 feet deep A short tunnel 
nuia off In one direction from a level near the bottom 
la the sUmp tunneL It cuts across several layers 
of strata, which are here very steeply Inclined, As an 
example of what the two hoists here are capable of, 
one may <dte the record for l^reh, 1917 In that month 
29,000 tankfula of water wete holatcd. This amounts 
to soim^thlng like 88,000,000 gallona. 

Shaft No 14 U divided Into four vortical corapart- 
mentSr each 8x8 feet In |^an sectlott 
A steel tank used In thw electric hoist will be an 


movement When, upon Its descept, fbs tuk intm the 
water In the sump, the valves will open beesuso of the 
weight of tho tank and the realsthnce of the wate 
The counterweight mentioned will naturally keep the 
chain stretched. 

These tanks run up and down very rapidly, the qieed 
at Abaft No 14 being, for the electric tioUt, about 1089 
feet per minute However, on a lift then wUl be a 
period of getting up to speed, say. 32 soeonda. Thlir 
wlU be followed by a period of mnnlug at full speed, 
which win be, say, 79 seconds in length. As tba stop 
is approsebed the speed Is r^aeded, say, tor 8 aeooods* 
Then there will be a rest period of perhapa IS aeconds. 
The total upward movement win thua occ o p y , say, 
112 aeconds. 

Naturally It is highly dealrablt to know In advance 
Just how much current a hoisting plant will consume 
In the present case the coal company furnished one 
of the great electric equipment concerns with ngoros 
covering the duty to be performed. The reply was to 
the effect that the current consumption required per 
duty cycle would amount to about 15% kilowatt-hours. 
After Installation, the coal company oet down the 
total number of trips made In 1 year's operatiooi and 
divided this into the number of kilowatt honrs con- 
sumed, with the result that it was found that the> 
niulpmeut company had made no mistake 



lA'ft IdjuuuvU of ■ vortloil bol,t UM^(I for ItftinK w«trr from the ^wft. Uighti A cluaer vk«r of Um hmlo— * ond of Uw wmmm ooUlt 

The up-to-date plant for freeing a mine of water 


water In an instant of time, but they derive their 
efttrieiiey from being * everlastingly at It ’ As a rule, 
eonAnnous operatluu Im n prliulpol factor lu the offl 
tlemy Ilf nnmtierleBS niod<*rn uuNbaulcal devI«*M 
A uiiter tank niny ueigb n \or> couHlderable iiinuunt 
— 17,000 iiounda may be taken an fairly reprciientatlve 
The quantity of ualir ulll ut^lgh BO.OOO pounds This 
la e<|ulvuleiit to 8000 U S gallons In addition to 
the 47000 iMiunds of tank and loud, ono muat think of 
the st(*cl ciille reitiblng down to the Ixittom This 
must lie hoisted too, although as tbo tauk comes up 
the cable weight dirolulsbcs. In tlie preaent case the 
steel roiw would prot>Bbl> lie i Inches In diameter 
and weigh 0J5 ]Minails ijor foot Every KKIO fwt of 
depth would accorrltiigly mean 0250 pounds for rope 
welglit On the other hand, whore hoists are operated 
in iialrs, the mcale of o]>orntion may Im* smh that as 
one tank comes up with Its toad the other descends 
emiity and acts ns a counlern eight The actnal work 
to be perfnrmcil by the steam engine or electric motor 
may thus bo greaily diminished 
In I'antber VnUcy, Pennsylvania, not far from 
Manch Chunk, a celebrated variety of anthracite has 
been mined for years In this region there are perhapa 
el|ht Insuilatlons of tank hoists At Oualdale No 8 
ahd Lansfoni No 6 shafts are two old water bDlsta. 
They are, pertiaps, the very oldest In the anthracite 


upright cylinder of steel plate The diameter Inside 
Is 0 feet 9% inches, and the dlo meter outside Is % 
Inch greater The thickness of plate Is, accordingly, 
% Inch The over-all height Is abi nt 28% te9it, but 
only almut 19 feet, or perhaps^ jmmothing less, la avail- 
able for holding water At tbd^lop are ths four chains 
which arc secured at Quadnuit Intervals to straps 
riveted on the tank body These chains are short and 
serve as a means of lifting the whole at a pednt in 
the central axis. At the lower end of the tank Is 
arranged a spout through which the water Is received 
and discharge Above the spout and tnatde tiw tank 
are twu flap valvea These valves open upward. Nat 
urnlly, when the tank la full, they are held chwed by 
Che gravity of the coataljed^g^ter However, there 
is a chain arranged In the poidtion of tim gxls which 
connects nt its lower end by tm branch cbalas to the 
two valves Above, at tbs top ^ the 19 feet of water 
cylinder, la a small wheel aroond which the main chain 
runs. A balance weight la secured to the end. It wlU 
readily be understood, i)erhapii^3|hat If, when the tank 
full of water arrives at the top of the kIML tbs whsd 
is turned properly, the valves wlB bs opened and water 
discharged To provide for this, a pawl ia gmilfrd 
to operate the wheel and It n mads to 80 Its duty by 
means of a fixed gnlds against which it shrikes when 
the tank comes to the desired level In Its upward 


Mention has been made of the speed at which the 
hoists run. It Is necessary that the tank shall follow 
a very precise path both rising and descending This 
Is provided for by means of vortical guides arranged 
to form with other framework a kind of elevator 
well Tho tank has secured to It on dlametrlcully Ofi- 
poelte sides a number of shoes which ongage with the 
gutdea. 

Some actual expmrlenco with the water hoist may 
Iw of Interest Bo^ years ago as Ur F E. Brackett 
tells ns In sn aoooo&i; the pumping plant at Coleman 
Hhaft, Cambria County, Pa., was unable to function, 
and the water tank method watt enqilciyed as an emer- 
gency mMsoto This shaft Is some 000 feet deep and 
seive trouble during Its excavation beoause of the water 
admitted by It At the timo when the trouble with 
the pnmpliig plant occurred, watrir was filling the mine, 
partly from the shaft and partly from the mine Itadi; 
at the rate of 800 gallons per minute The pumping 
chamber was ont of reach and would rettaln to until 
the level of ^e watmr in the mine eould be loweied. 
Two water 4dps whtidli had been purchased for use 
in caee of an gaiemeocy wave avallabtA Bach had a 
rated cailadty of ISbO jP m b w A First, one of tim rtdps 
was put in plaos to uss, This required 10 hoursk It 
was oparated from 9 pun. vatO the toUowlAg asecklag 
(Coatowsd on pege tiO) 
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A 8 far M th» UnltMl Btato* ^ f 

jrmUi ooDcerned, the wator 
motdr has come and gone 
At leaat it waa qalto pope 
Jar Boma ten or fifteen yean 
ago, at a time when ele<^ 
tridty waa not araUable to ' 
the extent that it la today 

The amaU electric motor has ^ 

no doubt replaced the water S^cSC'v ^ Swe ^IhMI ' 
motor and rendered the lat- Vm *ium 

ter obaoleto except In such Present fora of water i 
bonaefaolda and shops where 
dectrlc current la not at 

hand, bat where high preairare water aui>)ily 1 h available 

In Kurope, however, there la still a field for the 
water motor, especially for light tasks about the house- 
bold or amaU shop. Not so long ago a Frenchman, ItL 
Oolardsau, attracted no little attention by bis appU 
4ntloa of water power for the generation of electricity 
used In lighting hla home. It appears that U Colar- 
dean ^^orkm on tbs principle that it is more economical 
tu tap the waste and drain pipes of the huiiseliold than 
the m etered water supply, and makes nse of a small 
Htorage battery for receiving the periodic supply of 
electricity, which be thus stores and draws upon as 
•dealrad. 

The aooompanylng photographs represent M Colar 
<isan*B water motors, HU first attempt took tbs form 
of a shaft and hub on which be mounted a number 
of ordinary apoona after the fashion of a paddle wheel 
as shown Later, be developed a more practical water 
wheel as abown at the left of the upper illnsiratlou 
The water wheel, which Is the rotor of the water 
motor, spins in a brass cssing which U pnivldcd with 
an Inlet and an outlet pipe A glaaa face, mounting 
a brass boshing whldi Herves as a bearing, eiialilos 
one to notice the action of the ruihing water and the 
spinning rotor 

Tbs second Illustration shows the compact llttlu 
power idant devrioped by this Ingoulous Frenchman. 
He ia evidently making nse of a magneto type of gen 
enter whldi ia aMnetfmes seen In laboratories because 
of its aixnple, elementary constnictlon The water 
motor U also emplojred by M Oolardeau for driving a 
small lathe, through a reduction gearing 

Potaafa from Texas? 

S AUPLBS of MlU rewnlljr lent from wciteni ItxM 
to the laboratories of the United Htates Oe(ilojcl(*sl 
Survey, Pepartment of the Interior, at Washington, 
1) 01, and of the Texas Bureau of Kcunomlc Geology 
and Technology at Austin, Texas, <ontaln penvntages 
of potssh that anggest at least the richness of the 
potash depoolta of Alsace ami Germany The samples 
were obtained from two borings alKHit 80 miles apart, 
sunk by oil companies in the *'lled Beds'* reglou of 
Texas, where salt beds, red shales, gypsum sud other 
mstesials am associstctl In strata of nearly the same 
geologic ags and general character as the potash bear 
ing beds of western Cnrope The Uilikness of the 
IMitash bearing beds in I'exas represented by these sam 
files la unknown, however, and the qticftiotis remain to 
bo determined whether the deposit Is thick enough to 
fumUh potash In ns 
great amount and of as 
high a grade as those lu 
Rurope, or whether it Is 
of Scimitifk! Interest 
only and mainly Impor- 
tant as abowlng that 
potadirtdii salts won 
actually deposited In 
this region and that 
other borings in areas 
where similar beds oc- 
cur may discover com- 
mercial deposlta. 

For several years the 
United States Ooologtcal 
Surrey and the Texas 
Burean of Beonomic Ge- 
ology and Ttcknology, 
working in cooperation, 
have maintained lu the 
field an examiner to 
keep In touch with coifr 
panics that are driffllft 
for water or oil la the 
gnat <*tted Bedk* re- 
gloa of teeati m Taxam 

eattern Him Ifoklco, _ 

and wsateiCB OMaheam. 


Jjj 



motor employed by a French experimenter, and, at the 
at a rotor, made with ordinary spoons 

So far ss praitk^ablc the drilling has been foll<»M«'d by 
this cuofierntlre representative, who has made rough 
field tests of drill cuttings and brines In a search for 
evldcnoe that the drill had struck bc<lH of suits ri<h 
In iMtash and has wnt Mimples that apptHired to de- 
serve thorough chemical analysis to the chemical lab 




right, his first attempt 



^ KaM a 

Water motor and slm^ magneto type generator 
empleyed by M. CoUraean for lighting hU home 


oratories of the cooperg|ihfi bureaus. The problem of 
recognising the presemee 9^ a thin bed of potash salt, of 
determining Its thlckncsi; and of identifying Its pre- 
cise iKmltlou lu the stratigraphic column Is rather diffi- 
cult, however, on account of the adverse conditions of 
ohserxntlon, the mothods of drilling, and Homotimes tho 
ludlfTt rciice of the drllh*r Among the sainpIeM re4f<iitly 



FimI $Md rcfif Ttewi fif 


~ ^ t ^ examined by D D Christ 

* iier, the present cooperative 

^ r. pros* ntetive at Amarillo, 

uns one from tho Brydnt 
. well In Midland Onmty, 

m Texas, wlibb us shown by 

rbh ill SuliHcqnent 

Wjj^ It**! urate 

tiio liilstmtorlos of th< State 
M ^ I iilversltv and of the Geo- 

^ T? logit ul Snr\iy In Washlng- 

^ ^ ton 8howp<l that tills sample, 

which was siivtsl by the 
®***‘*’ ***■ **’'■* attempt driller from luttlugs taken 
lUl ordinary spoons dcfdliH liotween 2405 and 

2525 feet, contained about 0 
11 Ing has been foll<»wt'd by js r rent of pf>tfit«h {K^}) The sample conslstetl of 

ive, who has made rough red salt Including p*il\ halite, white salt, crushed red 

ind brines In a search for shale, and mud, so that the fragments of red salt 

struck bwlH of salts ri*h grouiiil up lu tiu cuttings protinhly represent a layer 

pies that app«HirMl to <te- that Is rli h<.r In (HitaHli o\eu than the sample as a whole, 
ilysls to the chemical lab A small piece of reil salt brought uut from a detith 
of ulMiit 1804 feet In tho Bums No 1 well of the La 
Misa Oil Co, which is nlmut 80 mllea from the Bry^^ut 
well, ciiiitalned about 10 tier cent of potash (KaO) 
Infonnatluu as to tho probable thickness of the bed 
repfesented by the sample of potash salt Is lacking 

More Heat from the Fireplace 

A PATRNT has recently been aiiplled for at the U H 
Patent Office for a fire-back that can be built in an 
ordinary chimney, or even Installed In one after It 
has been built It is claimed that this device will save 
one-half of tho usual fuel consumption or more It is 
so simple that it may be Installed by almost anyone 
The fire back, which Is shown In the accompsnylng 
llluMtnitlous at the bottom of this page, is simply s 
solid V shaped piece of corrugated casting that fits 
snugly In the lisck of tho flreiilace, and takes the place 
of brick Therefore, when the fire la made in one 
room the casting bei^imoH hot and radiates beat In 
another nsim that backs up against the first room, 
providing the flretdace In cut through so as to expose 
the reverse side of the Iron fire-back. Also, to Increase 
the efficliiicy of this device, flues may be constructed 
in the (bliuney wall o|)eulug lute the sides of the Hre- 
jdaie and coramnnimtlng with the cliamber behind the 
fire back In tho other room. This chamber Is provided 
with aNliesttm sircon, which can bo lowrered or raised 
\V hen lowered, heated air will lie c*inveyed to an n|>par 
story It can readily be iimlerstood that this arrange- 
ment fiirnlslii'N an Ideal way of vmitllatlng, linco tho 
Intake flue enntsetH with the hot casting There are 
r4*glHters Just nlH»vo the ImwdMmril In the npiier rooms 
Tho fir«*-lm( k, bidiig V ahopod, can oximnd and con- 
tra* t and thim will nut triuk fnim heat, so It is 
■agneto type generator ilalmc*! Furthermure, it bus a suffitUut thtrkness to 

1 for lighting hia home render service and to radiate sufflclcnt heat la the 

event that one of these fire-liacks sliould burn out they 
bureaus. The problem of aro about as eaKlIy replaced as a flre-lwck In a stove 
thin bed of potash salt, of Kaeb Hre-lunk weighs In the neighborhood of 200 
ad of identifying Its pre- jiounds 

ihic column Is rather dlffl- There are nnnienuiH ndrantng(>H claimed for tho 
the adverse eondlttoua of new flro-lmck which Is the Invention of Itobcri Goff 
IrlUlng, and Homctlmos tho of Gary \\ \n To hegli! with, Its InviMitor estlmateM 
iming the sainpleH re4**<iitly thiit It will save at least 500 brkk iH'sldes the 

Hn\ing In *)ther mate- 
rials and In labor It 
also Nn\eM the cxiiense 
of other grjili‘s and 
fronts With this fire- 
back one fire Is built lu 
stead of two nr more 
There aro no coal or 
tiHlns t(i Ih« larrUMt up 
and down stairs. There 
are no Arts to watch 
Tests show that with 
this system the temper 
atur* does not rise and 
fall ns much as with 
ail ordinary flro, but re- 
mains at n very com- 
fortable boat which 
mak a the upstairs 
rooms Ideal aa sleeping 
rooms All In all, It 
most be considerable 
satisfaction In these 
days of high coal coats 
to know that one fire- 
place Is serving to beat 
several rooms without 
burning more fuel than 

nai eananmntlM onud 
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The Lesson of the ”ZR-2’’ Ifisaster 

Some Recent Facts Bearing on the Construction and Teats and the Comdnaioiit OlMMi TheKefratH 


By Ladirias d'Qny 


T ub two chief qnefltlotu which, In eotmectloo with 
the aooMenUl deotniction of the rigid Hlnblp 
'*ZH*2*' (or come to the mind of the average 

peraott are 

1 What waa the matter with the **rjt2r 
2 Wait her purcfaaae by the Lnlted States Navy 
Juatmcd? 

While It U yet premature, pending the flndlnga of 
the offldal InqoJry, to state with finality what caaaed 
the terrible dlauster, It la nut dllDcult to vlsnallae what 
went wrong with the “ZK 2.** StatexnenU by sarrlfors 
aeem to establiah pretty definitely that the big alrahlp 
broke In two not under the strain of full apeed triala, 
aa had ftrat been afuiamed, but that the longitudinals 
snapped when the helm was put hard over The eom 
mander of the dirigible, who was rescued, has declared 
that at the time of the accident the ship waa making 
fiO kuots — as against 65 knots “kll out" On the other 
hand, another survivor. Lieutenant Bateman, states 
that jiut prior to the act Ideut the ship had made turn 
ing tests, and that two turns had boon managed with 
out dlfDculty, but that on the third the vessel broke 
her beck Ills statement la particularly slgniflcant in 
view of the fat t that he was able to obwrv^ the work- 
ing of the rudders as be was seated In the stern cockpit, 
which Is aft of the rudders 
So It becomes ratber obvious that the ship was turned 
too suddenly for the simhmI nt which sbe was flying, 
although this maneuver might have lieen totally harm- 
less at a Icsis^r iqiecd 

Thi re Is still a further point to lie <‘<iiiMlderod In 
forroatlou reaching this country from men who were In 
dose contact with the development and trials of the 
shows that her control Ktirfnees 


The succeM of the ^B*6S' clasa tlrddps pmn ptid 
tha British Admiralty In 1018 to pnpara dnwUiga for 
a mnch larger daaa of alrdilps which wsra to be 
superior to the German ‘*ie7l** type Thla waa tha fU- 
fated (the ^ZK-2,*' aa wa call it) daaa, which 

Incorporated noBMrous novd and original ideaa. Now, 
It should be empfaaslaed that when this daas was 
laid doteu, all tha experience tha BrltiBh bad la rigid 
airship ooBStmetloa had been derived from oopying 
Qemum diipa. The only fins which eventually waa to 
produce a highly sncceseful original dcelgn (Vldtera, 
Ltd,, with their “R-^) had not by than e»«ied 
from tbs experimental period of their workj their 
experience was therefore unavailable 

And what may strike the reader aa partlculariy odd# 
the Admiralty gave the contraot for the conatmctlon 
of the **R-AS'* (or *^ZR«2") to Short Bne. of Bedford— 
a Una tM had fieeer before beill a ZeppeMa type 
atrekip and whoae entire experience witti rlglda waa 
obtained from the buUdlng of “R-Sl" and ^R-82,** which 
were patterned after the plymeod-Zreate d Sdinette- 
Lans type 

Here then we havet, In part at least, the answer to 
the queetion which h^e this artlde What was the 
mutter with the “ZB-2r The skip ume bmiit 4a a 
factorp that had no preploae e m po Ha aoe leiih dare- 
latiUa aifBkip consiraotto% and to plane wkiok were 
not based op practkol eoperimre. To dte bat one 
instance, the well proven radial tmsa of the transveree 
frames was replacsd on tho *^ZR-2*' by a tangential tmsa 
system, tlm merit of which had yet to be demonstrated 
In this connection I caunot do less but pay a respectful 
homage to the memory of the lAto CJolond OampbeU, 


Xodglag bowavhlf from an that haihein wtd htfMh It 
appaara begroqd a dtnfbt that tha **BRfS^ wae 
tnrally weaJ^-a condition bnmght ahaat fay dikiit 
to carry the greataat pomlble unM load. TIM 8h 
orlglnaUy designed, waa to bo fa ne aa a d Od tom 
hot it was subaeoMntly roduoed by tha fltttng of a 
bow amriBf aaar, not to apaak of tha fatoOoideaiinr 
of the halt 

Aa to the se co nd qneattoo w» have plifad at idea 
bead of thla artlole **Waa tta porohaaa of the **B4ir 
by the United States Navy Jiiattfledr*--lt itoBld asam 
to the Impartial obaerver that It waa not 
Indeed, why should the Qovsmiaent apand abroad 
12,000,000 on a foreUpe^mllt, untried typa of dlrlidbtot 
On the one hand tha Navy It dedrooa of davalopfBa 
rigid atnblpi in thla co untr y Ihti enn bp brought 
about only through experlnMntation, and it win be^ ad» 
mltted that If the necesaarily heavy dnanofal onNay 
has to be faced It will better aervo Ita pupoaa If tha 
money is spent here rather than abroad. Anarican In- 
ventive ge^Ds is second to none In the world gad can 
be relied upon to solve the probteais of rigid aliiblir 
ooDstmethm fust aa well aa It haa aolvad other anil* 
neeriog problema. 

On the other hand. If the Navy l>eparfanen t ■ w h irik 
Is in charge of rigid airship devriopawnt to tbt esdn- 
slon of tho Army — wanted to have a ready-made air- 
ship of proven design. It wonld eema that it could have 
seoared from Germany, without cqet by vlrtne of 
America*a partldpetlon In the vlototy^ dirigible that 
would have been far superior to the Thla wUl 

be seen from the appended table which gives the chlAf 
(harocterlstlGs of the *TU88” and of the Oei^ 

many's largeet Zeppriln, which waa snr- 


were overtmiunml That Is to ss), the 
balnniHHl p<irtlon of the rudders pas so 
largi> that they were extremely HCfisItlro 
to nlr pn ssure ho that whiti llio ship \irb 
lUKlcr nay a slight turn of the atoering 
wheel would huHIcl to whip alsmt the 
rudders. At lilgb spee«l this wonld iiat 
urally cause s tremendous strain on the 
700- ftH t long framework 

It would therefore seem tlmt the de- 
sign of the *ZU Jt s rudders wos faulty 
This def«L which might have been ens- 
lljr n'mfHlIcd, would not have been n sc 
rlotis mnttiw un a stronger ship Rut tho 
**Zlt * far from bilng n iHrouK ship, was 
what one may tall an Vxtra light** vessel 
— n feature whlih Iwirders on structurul 
wi*akness. lo anderstaud the why and 
when fore of the sUimtloii we must look 
at the hlNt<»ry of rigid airship (h velop- 


y|S ip< iMfe going to pfm »ith o post uiuc we legmeJ of the 
yw tembU duoiter which overlooi^ the **ZR»2** dingihle Juroig the 
trio2 /light! IVe promued more doiaib regarding tha came of 
(he collapse of what we were gWen to unJenlard was Per}) last 
worJ m airship </estgn and construction. And we hove fulfilled our 
promue bp aslcmg Mr Laduloi iTOrcp, who wiil be recalled os the 
writer of manp of the OPialion articles that hare appeared m poet issues 
of this youma4 to study the duasim^ and explain it to us m sunple terms* 
Not only has Mr d*Orcy explained the reasons for the disaster^ but he 
has drawt several conclusions which should serpe as a guide to future 
eiorts in i/trigih/e construction, both here and abroad /nciJentaQp, it 
mop be mentioned that Mr cTOrcp u Editor of the "Amaton and Atr- 
craft Journal,** one of our [coining aeiaUon journals*— T hk Editor. 


rendered to Great Britain, Wblle her 
elstership, the *TrT2,*' waa eumndcfud tu 
France* 

w »* Sf 1^ 

-R^' 2,720^ 605 80 2100 00(t) 78 

**Lp71** 2,420,000 745 79 1740 48 75 

It le not generally known Giat while 
the war spoUs of the United Ztotea in- 
clude a great number of aJrplance and en- 
gines, the ligfater-tbon air material d Ger- 
many waa entirely divided up between 
Great Britain, Franca, Italy and Japan* 
the United 8tatea mer^ playing the mto 
of a dislntaested spectator That thla 
was a grievous mistake, will be readily 
conceded by all those oonoemed wlUi the 
development of American atrablpe. 


mont, which takes us hack to Ckiunt Zeinwlln 

Germany IiiunUiLHl her first “super Zepiwlln.** a 
2,000,000 cu ft vessel. In 1910, after fifteen years ex 
perieoce In this brsnch of engineering. In which period 
she built some sixty Zetipellns ranging all tbo way 
from 400,000 cu ft to 1,^50,000 cu ft In the fall of 
1010 (me such super-ZeptMlIn, the “L-SS," was brought 
down fairly Intact in England and the Dritlsh Ad 
mlralty InstmcteU Its airship designers to duplicate It 
Up to that time British experience In rigid airship 
design and construction was limited to that obtained 
from a numlkcr of ex|M»rlmenta1 iddim that were being ^ 
built after very Incomplete drawlngH of i>rc-war Zep- 
pellDB. The British copy of the called the 

“1(-S8 ** was only finished after the armistice, her trials 
Uking idacc in the siiring of 10*0 Although the voascl 
emiHidled some Improvements found In another captured 
Ziltpelln 4he *L-40," wblrii bad come down intact In 
France, It should he pointed out that while the latter 
ship had ti useful load of 39 tons, and the **L-3S'* one 
of W) tons, the British copy of th es e 2,000.000 co. ft. 
dlriglblcK had ouly a naofnl load of 24 Uma. All of 
which Ih merely mentioned to kbow that a pa in s t a k ing 
copv of an engineering structure will not ttocessaiily 
be Identical In all roapei*U with the p r oto ty pe a lthough 
they may took alike. 

But while the * R-83" (‘arrled a smaller useful load 
than her Q«rmnu slsterahtpa, she seemed to he In 
every way as strung as tho latter How strong tbo bull 
of these riilps was, the “R-S4'* (slstershlp of the 
demonstrated at Minoota. t^emg Island where for fbuk 
days she withstood buffbtlng by winds, althongk on and 
occasion the aneboraga fitting of the main tioimitog 
rope was pulled riasm out of the framework. 


chief airship designer of the Admiralty, who bad 
Bufflclont fslth In his Ideas to go up on the **ZB-2** dur- 
ing her several trial trips and who lost his life with 
the ship. 

Knowing the drcumstanccs which surrounded tha 
construction of the **ZR 2,*’ we begin to understand why* 
as one report has It **Beveral girders were strained In 
the factory when as many as thirty flttaia tsawM on 
them in the course of oseembly woi^** It Is quite con- 
ceivable that workmen accustomed to tha rerilltncy 
of plywood girders would do Just suck a thing and 
that their foreman, not knowing any baCtnr, would not 
warn them And a 700-fbot airship Is aueh a gigantic 
structure that tba cngiiieers familiar witk tha vagaries 
of duralumin— whom the Admiralty had daCaiied to 
the Short Woilm-could not perwmally snpervtee every 
deUIL 

For the sake of completsncM it may ha added that 
when Mcava. ffiiort Broa closed down their airdiip 
department, tba Admiralty took over tbair tedaty and 
completed the whereupon she waa handed over 

to the British Air Miblatey 

That the huB of the ^-2*« was gtructurmUy weak 
was first demonstratod on the inflate d dhe riiip 
vdien due to nnaqual load dlstributloii* icrml gUdm 
buckled Tba faltlag aembars wash t«pa|ied, but 
during the first trial flight trouUa waa agltn ixpifl 
cnced from aeveral tntormedlate loaffttmUpala a^ 
tranaverM framea, m tbit |t beeama nsaimfiyy th ^ 
tnfonw cwrtaln portlihu of the fiwmefwotk. Oatoflg'fitfi 
not avaHahto aa to thfi Sonint natui* uC tfalg a^TMAfig 
work, but oat tofi^ a q gg &t ^at by rsliitor^ 
girdan othan any hava hpea tfiriber wfit frtii a fi , ^ 
OQorae, thla In asmly a gwn 


The PgycholofF of the Show Window 

S OIfiC very Inteteating axperlmenta have raaantly 
carried oat at tho Inatltute of Bustoma 
Sciance, oomiected with the (Tommerdal Hlgb flchool 
at Mannbelin* Qemuuiy, coocemlng the iwychdlogy 
of the appeal made by window axhlhita. Tba axperi- 
manta ware made at a larse apecUlty Shop catering to 
woman. This Shop had 16 abow-windowa frootiag oo 
two strseto looatsd iwar a main arMy of traflio; In 
sonw of tba windows tha arttelea bora priaa taga, whUa 
la othera they did not In aosne one color alooa waa 
naed and in otbors a variaty of Shadoa, again, aoma 
windowa oontafaMd nothiim but toe artidea oo aala 
whOa etoera had pictiueaqua aattlnga and acceaioriea. 
The raatdta of tha observation wapa finite atriklnr and 
soma Were tnmpectad aa we learn from Die Passekaa 
(Frankfort) frr Dad M MfiO. 

EW l^atnrid of the inaCHnte, who oonteetad tha ax- 
putnanta, dates that tha afilaa af tooat displayed arti- 
cte haarlhiaa pHea labd gnatly exoMdad that of grd- 
^not gamaritoi. Zika#fM whalowt in whM gra- 
des of varim odora wera shown aaestod to hgva a 
graator dihwte powfir thak tboaa to whitik a ugtfetw 
a uM^ totog ttoatae toMwgca 
ohtoh^ fitM wtad^ dl gptoa rtn g a iaign variaCy 
^ *!^*^.*^ ftijff d fanto dtowtog only a tows tha 
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Group Medicme 

A ReeMit Development in Me dical Pracdoe Which Groupa Specialists for Diagnosis and Treatment 

By Mary Ethel Jameson 


S IB JAltBS llAi6nNUi; vrlUiig <m tkm Mam erf 
imrfterii^ bft* wM tbmt medicine la becoalng an 
esioipMft t&at Jthe rfiDena practltloiMea knowladie of 
m partlealar dlaaaae la bomul to be laaa than that of 
the aiaa who deeotea bla wboKa time and cnenor to the 
eadarataodtot of that dlaeaaa, and that the netboda 
naad tpdar toe the detectlofi of dlaaaae have becoeae ao 
mmuooM and reoondtta that It cottalrea iqwclal tralnina 
beo cn adept la tbatr aaa. 

It aaama to be a lecogalaad fact, tbea, la the med- 
ical pr o f aa aloti , that In munj caaea it nqolna the trala- 
ing ^ aioce than oae ataa aad more than one wwdaltr 
betore a trae totariNeetatloa of agmptoau can be 
nachad. The phrdcUa ooutantir UhAb the need of 
ladp from aaaoolato apedaUEta an erktoneed bj the 
pvaatlco od retarrlnc the patient to ptonddana la other 
bfaaehea of medical adence, bat fraqaentlr the feea 
of ae^eral ipedalMi an bejr^ the nnandal feadi of 
the pattenh 

Nemtbaleaa, be la entitled to a differential dlagnoaU 
w hen It la poaalhle br coUalxwaUoa to determine the 
naton ct a rtlaeaaed coadltlon before treatment la nn 
dertaken* Thla to not alwajra practiced and pattonta 
are freqnaotlg Tlctlma of months of mlatakeu treat- 
ment before a apectaUat to called who flnaUy determlnee 
the eaoae of the mfferlug 

The pre aon t adrancee of medical ectouce demand a 
revlaloa of modlcal practSoe and the transitional atato 
to upon OB. One devdopment moot prominontly do* 
mandlng cooaideratlon to what la called Grotip 
Medldne 

Modi cei Jonmato are. at pnectit, abounding in aitl 
dee rdatlng tn Group Modlcltie. dotalllng procedure, 
the ^lectoltlea reproeented. tbo cUoica being ormmlacd 
In Tarloua imrta of the country, and argumenta pro and 
con this method of practice. The layman on the other 
hepd , were be asked to define the Group plan, would 
Itfobably reply thut It referred to a group of public 
bultdinga surrounding a public square 


Oronpa aie geoaraUy tonned for both the dtognosda 
and tTMtment of disease This to the ideal plan, al- 
though aouie tow eUnlca have been organised fur ding 
noato alone. The group la made up of a number of 
phystdana who are apectaUata In different branches of 
medidne. Through this arrangement each mraibcr pby 
aldan has at bU dlapoial all aoceasory tberaprutic 
agenctea. and the training and experiaoos of all the 
other mem bers. 

The Group should oomprtot at toast, an Intcmlat, an 
Opfathalomologtot, an OCo-iaryngologlBt, a Roentgenol 
ogtot, a Burgeon, an Orthopedist; a Urologist and Gyne- 
cologist, and a Laboratory Pathdoglat. 

The patient flrat oonaolts the Internist who takes a 
complete history of the case, making a written record 
of all previous lUneaaea and hereditary tendeudea. 
▲fler making a tboroogli physical examinatlou. the 
lotomtot Benda the patient to those of bto asaodatca 
who can give him light on tho perplexing aapects of 
the oaae 1^ ipedal ezaminatlona and teats, eyes, nose, 
throat, Wdne, nerves, etc Laboratory tests are made 
of the aecretlooa, excretlona, and blood, Roentgeno- 
grams are made of the teetb, the gastro-latestinai tract, 
and of the organs of the cheat and abdomen 

The history prepared by the Xntorulat la studied by 
eadi member of tho group seeing the patient, and their 
observations are added to the record sheet with com> 
ments and recommendations. This report to flually re- 
turned to the lutomtot who reada the addltbmal Infor 
matfon contributed by hfa confreres and then a con 
stiltatlon to held, a diagnosis to determined, and tho 
patient sent for treatment to the spociallat properly 
qtiallflud to tn^at llic case or for snndcul Intervention 
Ilrace, as Dr L. F Bsiker cniirlniles, tbo Group l>e- 
cumea a glorltle<l general practitioner The axiom of 
Group Medicine to thorirnghiicwi Tho development of 
aynchrcmUiMl uork through daily ronsultatloii and etd 
lalioratlou Is obviously beneflclal to meilicml prtic.tico 
as 10 otlier hmiKhes of scientific endeavor 


As wiU bo readily seen it to i»referable Chat a Group 
abouM be housed under one roof lu order to conserve 
the tiine of patient and pbyslctoD and to aaanre all 
facility In consaltutlon 

The medical profession to by no means entirely agreed 
that the general practitioner la no longer able to oofie 
with the situation, Imt the laity have begun to see 
the evils of long delayed diagnosis, and to rebti 
against cxpciimenUl treatment They will soon ra 
alixe the value of coltoboratinn, and wilt demand the 
services of more than one doctor before treatment to 
undertaken 

The medical profession la md entirely agreed that 
Group Medicine la the best form of practice and where 
clinics have Imcu catabllafaed there la mucb criticism 
from the local pmfetwlon Nay, more, there la often 
actual hostility This la to be expected, for the path 
of all ptoueera has been a thorny one It la not long 
since the Mayo Orotbera were accused of unethical ad- 
vertialng bemuse an overxealuua patient buret Into 
print in u fU^scrtptlon of the Rochester clinic Today 
that (.Hntc Is the Mecca of tbouHandH of patients, and to 
the Ideal of tbo junallir lUoIcs being ostabllahed lit all 
parts of the country 

Tho aiwumintM against tlu^ Group fi>rm of practice 
are those of a supercthlcnl profession comroerdaUsm, 
and exploitation of the patiouL 

It to HU (dtaolete trudltlon that the physician should 
not be paid for his services, but why a group should 
be actuated by a greater desire for Unamtnl advanco- 
ment than a single practitioner or a struggling young 
graduate who to willing to grasti at a straw or other- 
wise a patient with a fee to not qnlto clear The 
economy of groii]) mi-dhlne to evident where da|dl- 
( atlon of attendnutM nod cqulpnunit to nv<»ided and time 
la conserveil MGicrc the usual fees for examinations 
by live or six Ri»eclflltota would totnl perhaps seventy- 
Ove to one hundn^ duUnrs, the Group diagnosis la 
(f*0Nf<Murd OH fiuffc 210) 


Correspondence 

The edtlori are not rasposwUe for Mstaments made 
to tbs eomDSpoodeace ootoum. Anonymous oommu- 
ntoohcma caonot ba oonaKlerad, but the nonwa of cor* 
nqpondeofs will be withheld when so desited. 


EzecMorl 


To the suitor of the Seneatruna Amkeican 
P arhapa you wlU accept my offering as the latest 
addition to your collectioii of adentltlc gems. This 
ooa, you will please note, did not come from the cbl- 
of any mere newspaper, X And It In tbe January 
iaro of vdiat, next to your own organ, 1 bave been 
aoMtomaa always to regard aa tbe beet iournal of 
popular adaiico. The author from whom I quote gives 
a very prsatoitabta account of the way In which an ke- 
eraan fraeaer aoocmiiUabea Its miasiou In Ufa by ab- 
atractlng heat Ircm the mlxtore Inalde the can to melt 
the aurroondlng Ice. But ha la not oontci;t to let well 
aaongta alone he goes on to as^in the nda of the 


salt, aa foUows 

*<Tlia aalt passing into aolntton In the water also 
Ubaratea beat, and this qulcfcans tba piooeaa hr auiklng 
tba lea melt more rapidly, thus mors rapidly taking the 
hast tnm tbe contalnar 

ponbtlcaa I ought to comment upon tba gan ttem anto 
dtooyfanr <rf what, for want of a batto nani^ I aup- 
poap r m»7 lull tba latent beat of aolntloa. bat the 
ftet to. tn the prcaanca of sudk an apodi-maklnf tnnb- 
vatj^ ha tbat indicated by tbe Utter part of hto argo- 
ataarfr the m''re anuncUtioa of a new prlndpU of ab- 
atwtok l^entiae theory pales Into Inaignlficahoe, and 
aaail /parpetoal motloii fcacoBtea a trivial thing not 
WtethatelvUg fbr, I rater, of coprae, to the aathofa 
mallrrftifkto achdiita of balancing two poaltlv.a to get a 
mtiUPh, Wa hhva always noderatood that two nega- 
thaa hMte ^ poalRt^ but the reelprdcal theorem to a 

If wa can't aprnd 
«»t aontebody aUa to spend hto hcati 
im teat dnoogh to catch our train, get tbo 

— - froto M and behold tfs Shill catch It 

1 1 | hid Pffd In m o^ar, due to the 
jotf a diWiMC rite iwmaht the 
>4lte diteis 

with the pfMpMInc, forth Bi 



such lurid language by this tuodirn Fariida>, 1 shiHild 
have run a line of hOHC from m> kitchen hydrant iicnsM 
tbe lawn, to dlia barge into the bnMik whicli carrirs off 
tho flow from my drain The lirook would bave l>een 
swelled by this Increment, and If I read my uiitbority 
correctly, tha flood In my rrllar would have boon re 
llevcd by precioely thlN amount BnmcrACTUH 

The Letter W 

To the Editor of the Scientivic Ameuicam 
I t will be noted that the letter W of tbe alphabet 
to the only letter, which In pranoundiig, has more than 
one syllable Pronouncing it as wo do, dou ble-yon. It to 
noted that three ayllablcs are sounded Why not simply 
say wn, giving it a ttonoeyllablc pronundation same 
as Qie other twenty-flve lettenv, This pronunciation 
would be mora in keeping with tbe aound and force 
of tho letter la tbe word where It Is used 
Just spell a few words and note tbe difference Way. 
double-yon-a y, wu-«-y, wbeii, double-yon>h*e-n, wnb- 
e-n, and ao forth. 

It oeems very impractical to pronounce a letter alto- 
gether foreign to Its phonetic force , neither of the three 
oyllablea In doii-bla*yan baa tbe slightest relation to 
the phonetic power of the letter, wn seems to have 
almost if not entlrHy tim full force or phonetic power 
Would not theratore wu, which to very simple, dear 
and short be a bettor and more logical pranunrtatlon? 

Again, in this day of daiplifyliig and ellmloatlng the 
nnaacossary, why da we persist in always using the 
letter U aa the aeodnd letter In every word beginning 
with the letter QT There to not a single Bngllrfi word 
baglnnlng with Q that the second letter is not V and 
tbava to hardly a word that would not have practically 
tha aame phonetic RWoe wltbont its use. 

Hanover, Pa* Bavni S. UviiicBaT 

ElNtroMinctle Waves tn Gimvltotimial and 
Mtti^c FIdds 

Ta tbe Editor of tbS Scomnrtc AMcarcAif 
Three ptayalcUts, one of whom fortunately to now 
PrasUtoot of tba MaaaorbnaetU Inatitato of Technology, 
have atoted, aa UmT raault of thdr axpvrinmte, that 
light aiarta a p raa an ra. I used the word fortunate, 
baoanaa tea beat that wm happen to a achooi of adence 
to to hive at It^ head In expedmenter with aa original 
mind, teg progrete depends on aWaketffng tn the minds 
a( gtadohta a real lava of experimanttng. 

It BfauPGklttto thamr tbat llgfat has mass aad la tbarw 


fore actrti on lij gravllatlniinl nchls, wiim ruiinaiMl uu 
an cxi)crlmctit, it whh pmhubly ou those allowing tlmt 
light cxertwl a prissurt Non It in ImimsMlhle for tto' 
expcrlmi^ilal I>|h» of mind to vimiallxe a wu\* except 
in a medium hHiInj, mass wbithir we mil it th< other, 
tho dhhHirh the olettromagnotii or simply 

%«!«► >eHrcin Kdld Uial any man with a cvimpotent 
faculty of thinking uiUNt believe In a mrdlnm filling 
Nimci Mnxwell ntid Hrrts always vlsnslixed a me- 
dium ill tbdr work ou wj\lh Innidiiy lu one of bto 
letters to Ills frlcud Vbiilips expn^s hI himself os lie- 
lug able to do without an ether yit his Huts of force 
required a medium In which to ftmetlou 

Any medium to transmit h wave must have maiai, for 
a wave Implies a dlMplacpmeiit of mass. Any medium 
thorcforc capable of Ik lug thrown Into waves must 
b3 Bttracletl and attract, for all mau to gravitational 
Therefore all clectromHgiictlc wares, whether we call 
them \ light, vlsll U» light, Infra red, or wireless, pasn- 
ing throuKh tho gravltatioual fields of bodies In spoce 
must Ik* dcflectcfl, fur the medium In tho nHgfaburhood 
of each must be denHcr Why then attribute all tbe 
deflection of light oltserved during an eclipse of the 
sun to weight in the WHve? Why Ignore the port played 
by the medium transmitting tbe wave? Why neglect 
the effect on tho eleetnimagucUc wave of the magnetic 
field of the gravitating body past which the wave to 
advandngV 

Another reason why aa experimenter vlsnsltses opaea 
as having mass to Its vaatness comiuirvd with tbe bodies 
seen In the telescope, revealed by the ramers, and with 
that of the dark bodlea surrounding them He can only 
think of space as tho residuum after their formation 
from Mother space To him the only thinkable Idea 
of mass to that It to oondeiisea other and be eorrelatca 
tbto easily with tho theory tiiat all mass to electrical 
by thinking that deotiielty Is dissociated ether Tbat 
an electric gem rator to a machine to accomplish thla 
Tbe Idea tbat electricity to dissociated ether affbrda 
tbe aimplest explanation of Faraday's electrostatic to 
duction. the first glimpse of which we owe to John 
Canton I end by mentioning a few atatementa by 
Faraday 

may hope to bring magnetism into a iMmd with 
gravity 1 bave a strong teHtog of the existence of a 
relation between electridty and gravity If there Is an 
ether It teioitid have other ueee than simply the eon 
veygnee of radlatiotta. 

- Tamwortb, N. H. William Rolluts. 
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fmh by tbo Itallaao 

StranfG maimm of tho wotor that art catan In Maahattan'a imltnut c ok n i tt 

Fish Stories That Are Stranger Than Fiction 

Queer Creatures of Ocean and River on Daily Sale in Out-of*the>Way Comers of New Yotb 

By L. Lodian 


F inHBRIfBN'a yanw arp luutuliy nt jkocIi Mau 
clmotea Ttradtjr that the very announcement of 
them beimCa an Incredible amtle Ity flahermefi. we 
mean here anglera who flah for a pastime Hat there 
are alto many thoninindB who, hy force of ctrcainatance, 
**lto down to the tea In Hhliw.*' They, too, have timir 
yama, but here truth le stronger than Action, and 
stranger, tno. Thetr yama con be rend, no to apeak, In 
the different dah-merUii or miirketa of Manhattan, In 
our fordgn oolonlea. Here you see the purely commer- 
ctal In Aahdom, and a hat you would acarcely bolteve 
If told, yon can see with your own eyes ulinoat every 
day of the year We refer to the iiuiny t\\ui^ Ash 
products on dally ante In old tiotham town, and we 
fllnatrata a few of them direct from the actual exhtldts 
as rounded up one Ane morning. 

The devIl-Aah tribe, big and araall, dried and fresh 
are never missing fnmi the stores of the Italian, Greek, 
Mpanlah. Turko-BapaAol and Blungol coionlos of Mau 
battan. Thty range In else from tlie amnll squid to 
the giant cuttloAatH-some of the latter are so huge 
that their tentacles or **auckeni" reach out more than 
a doien feet and could enronumsa an ordinary row boat 
The rutUeAah (or iMtomar, ns internationally known 
among the CKotloa) can also always Im obtained, from 
one year's en<l to another, pickled and canned In Its 
own Ink Opening a omlolner n^vouts u murky. Inky 
tnaaa, but it la quite detectable—Hs choU'e us potted 
lobater In fact devIl-Ash Aeah Is ut Its h(>Mt served up 
tn thla cauned form, having already beem stcain cooked, 
and can bo partaken of cold ns It Is, or rc-lientod 
The liquid ta a reliable conservanl. It Is (Ite shiiic aetiln 
which. In more concentrated form, liua been In use 
slnoQ roinota periods nil over the globe, being partic- 


ularly valued by architect! and draftsmen for Its per^ 
inanency 

Sun-dried oysters are always olitninable at Mongol 
stores throughout the country They never nae canned 
oysters. The bivalves are sold elthm' loose or In 
wreath form, spitted on rattan, and circled (after 
drying) for hanging up In stores. They are never so 
satisfactory as fresh oysters. They ’are mouthed dry, 
as they are, or stewed. 

There Is also a curious oyster^fll sold , but this Is in 
cans, iitH^wsurtly There Is some idl la the oyster , and 
the modus operandi Is to take tho inollusk in heaps, 
when nil but dried <»ut, and subject It to the ordinary 
oil-press. It Is really un oil In etiiulslAed form, since 
I he nnlunil Juice of tho oyster, much concentrated, is 
there ttsi It Is a dingy, broanlsli liquid, of a decided 
oyster Aavor It Is uswl In the pnqmratlon of Instant 
o>ster broth — Just odd boiling water to a teaspoonful 
— besides Its nses us a condiment for sniiids, soups, et 
111 The residual oyster “cake” from I lie presses Is 
braised In oil while still moist and used os food 

OvHter flour, In Impuirmblo fiirlnu form, of a cream- 
white color. Is a most ciidltable pnaluct, and Is always 
iditainahle It Is convenient for tnstuntly-made stews, 
or ovster gni\y or for sprinkling on thin bread and 
butter sandwiches. 

UihHlen* tails, sun-dried, aro a groat delicacy with 
the Gnv'ks, iiml aro Imisirted rqgBlurly There Is no 
rc*asun wliy tlicy should not be prefaircd nml marketed 
b> American lobster nim-erns , but our own folks know 
0411- of this domnnd 

A ropllal, cleanly and tasty kavlur la Imiiorted from 
tlie HcMenoa and all along the Asia Minor seaboard 
It Is the roe of the ftasAni— corresponding to our mullet 


Ash — ^whlch la salted down, mild-cured and suii-drled 
to a Arm oompactnesa which makes the article almost 
as hard aa wood Then It Is stseped In and given an 
effective coating of beeswax This will preserve It 
for years, and the sllglitly fragrant beeswax-Alm will 
bold Ita faint honey like odor for aa long. Hits te the 
real origittal Turkish kavlar (from the Arabic kttbfar) 
The Russian “kavlar” Is Just a name borrowed from 
the Arabic, and the word la only used by tbs Ruoslana 
in conversation or correspondence with aliens. Anwng 
themselves, they call It Ikra, wlilch simply means roe. 
With Its yellow beeswax Aim, this kavlar resemblse 
somewhat n Aattened bannnu The interior has a 
refreshing odor and taate, and Is Ideal when cot Into 
thin slices and served with sliced bread and sweet 
butter 

Then there Is the giant s]ngtes>Iece kavtar-roe of the 
soutltern Italians and SIcHlans. This Is made from the 
big tuna Ash This hlg red-Aeshed Ash, with a body 
often the slxe of a horse, is often seen in the Mulberry 
plasa region Bnt since It Is too unwieldy to take Into 
the store. It Is sold piecemeal from the wagon or truck 
keiit standing off the curb 

The tuna-knviar Is tun dried to a point where nobody 
would ever recognise It as a dainty relish for the lunch 
table It rosemblea a piece of sun greyed shriveled 
wood, oppears as hard and falls with a thud like wood 
Tlie intejrlor Is dingy, yellowish, of most delectable 
and refreshing taste Tlie kavlar is bonght os a whole, 
at a price of about three dollora a pound It la never 
cut Tlie price ranges, according to the sIxa, fron^ four 
dollars to twelve dollars, or more 

A JupanaBe mackerel-steak, as Imported, resemblea a 
(ront/ssed on pope tt!) 
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TIm wnekafe of th* la tka Haabar RJrar, near Hall 


Hit Gnalto Gorge 
BrUgo Aerpoo tM 
Colomdo 

T HB Gomument'a 
rtogan, **8ae Amer- 
ica Vine,*' ia a patri- 
otlo appe^ to an of a* 
to lean more about tb« 
beaatiaa of tha bome- 
laiMl baton folnc abroad 
In qoeat of acmiic von- 
dera. And to make It 
wortb oar while to eeek 
epectaeolar allnrementa 
within oar own bonnda 
riea fba Katioiial Park 
Serrioe ot the Depart- 
ment of the Interior le 
dolnf Ita ntmoat to 
make the wajra of tlni 
tonrlat aaar and pleaa- 
nraUe, One atrlklng 
proof of thi« la In the 
form of a aoapenalon 
brtdce whldi haa latelr 
bean thrown acroaa the 
Colorado Hirer In the 
Grand Oanyo^ 

Bacanae of the obata 
dee praaented by phya- 
ical oondtUona, the north aide of Grand Canyon Na- 
tlonal Park. Arlaona, baa heretofore bmi wetl-nlgb 
nnrlatted. Numerona dlfflcultlea of a diaconitiflnir and 
dangenraa character bare atood athwart the path of 
anyone eeeklnjr to croaa the Colorado on horae or mule 
to reach the "north rim,** aa that aectlon of the reaer- 
ratioai la popularly termed Uowerer, peraonR that 
hare bean oemraaeoua enough to make the long Jonmey 
from railroad pointa in Utah hare Inrarlably been 
greatly Impreaaed with the rugged and plctureaqiie 
grandeur of the Canyon when rlewed from there The 
north rim afforda obaerration from an altitude 1000 feet 
higher than any position cm the aouth lim. 

There waa only one way to anlre the problem of get- 
ting aafely and apcedlly acroaa the 420-f<iot gap at 
Granite Gorge, where the rocky walla rise nearly per- 
pondlcolarly cm both danka of the rirer, and that waa 
by tha eonatmctlon of a auapenalon bridge well alwve 
the awirling watera of the Colorado While Granite 
Gorge aeemed to be the place bc«at suited for the bridge, 
atlll the erection of such a structure bristled poten- 
tially with numerous puasUug propositions. Nature 
showed no dlapoaitlon to lend man a helping hand to 
link the opposite ahorca which had atood apart fur 
countleaa ages. 

A survey showed that the bridge would ba>e to bA>e 


a span of quite 600 feet and bold its ilwr aloft 40 
feet above the general level of the river's surface It 
waa equally plain that the materials wmild havo to be 
packed <»ver trails for a distance of about ten miles and 
be curried down Into the Canyon a matter of slightly 
over holf a mile To add to the toll and the risks, 
the paths arc made up of a series of tortnona switch- 
backs, and In many places the grades exceed 40 per 
cent It was realised from the start that these clr- 
ctimstances required that the structural uulta be as 
light SH possible conatatent with tho strength and the 
service dimnnded 

Tc> iiiHure the needful atnrdlnews two main cablea of 
atHi.lal tramway iilow ateel were decided upon, each 
wire roiie being % of an Inch In diameter Together, 
those cables oc*tiially weigh 1700 pounds and they meua- 
nre, from end to end, 'ISO feet a pUnw The question 
waa how to get these heavy hawsers to the bulhllng 
site Originally, the plan was to apisirtlou the load 
of a single cable among four mules by winding the wire 
rope Into fonr imlra of aasoctato coIIh— each mule 
carrying two of tbese colls and the four animals l>etng 
strung together with 220 or 80>fofjt lengtha of ealde 
between them The intention was plni*e each animal 
in the charge of a packer with Intermediate men who, 
lH*Hldca leading the mules, were to control tho iuterveu 


Ing slack wbra negotlat- 
Jfig the switcbbackSw 
Further study showed 
that this procedure 
would banlly answer, 
and, Jn fact, it was cou- 
sidtirahly modified dur- 
ing the cxotutlon of the 
work *1 hi> problem was 
HoJvnd tlnally hy Super- 
intendent I) L Itae- 
hum by placing a mulo 
at each end of the cable 
and loading them m*|W 
mtely with oiilla weigh 
lug IMO iKMindH. Ihe ns 
mainlng 403 pounds of 
hawser waa divided 
among 1*1 men who 
walk^ 20 feet apart, 
the Individual burden 
averaging 33 pounds. 
HeiKirtlng upon tbc ex- 
ploit, the superintendent 
says *‘From our ex 
peiience In dealing with 
the sharp tuma on the 
trail, I am fully con 
vinced that it would 
have been Impossible to 
pack the whole length 
of the cubic on mules. If attempted, the train would 
certainly have come Into tbe ditch and the cable would 
have boon badly kinked and ruined " 

The preliminary work waa begun at the bridge site 
last Dumber under the auspices of Kngiiwer O W 
Childs, who established his c*amp at tho foot of Bright 
(C'cmfissed on page tfS) 

The Wreckage of the -ZR'2- 

T HK viirlouK photographs of tbe wreck of the "KR 2,** 
which hsve Just c<»roc fr<»m Kngland, are far from 
spcctac^ilar, ctmsldcring the quite spectacular and un 
fortunate ending of tho great alnthlp which was to be 
flown over the Atlantic U> Lnkehurst N J for tho 
um of the U H Navy Indeed, luntead of a huge 
structure of crtimpled aluminum framework and loose 
folds of balloon fabric, the photographs show but a 
small omouiit of liKise wr<H.kage, Mub us that shown in 
the ucfonjiinuylng lllnstrathm. Indeed, nothing could 
lH»tter demonstrate the lnw*cure construction of tho 
nsnal rigid dirigible than this and other pbotograi^ 
which Mliow the framework completely broken up as 
the nvnit of tbe colla/itse of tbe framework, the evplo- 
Hlon and dnnlly the Impact with the water *lhe diri- 
gible n tains Us shaiie under normal conditions, bnt 
undue Hlriiln crumples It up Into nmiiv Ilitle pieces 
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When Electricity Fires the Enamel Ware 

How the Electric Fumaoe Has Been Introdnc^ in the Art of Vitreons RiWMiteliiig With RyoeOent Biiwihi 




O NB Of tiM most momentom improTementt of recent 
yearn in the art of vltrtMma piiameUug baa been 
made with the upiillcatlfHi of tbo electric furnace to 
the heating work of enameling The nee of electric 
current fur beating In atetd and non ferrous fumaceat 
In japanning, core baking, oil tempering and similar 
indiutrlal operations has now l>een vxtentled to the 
euampling process. This repieseuts nti Interesting ad 
vancement over the prerlous ways of heating with coal, 
oil. or gas furnaces, and the electrh Installation here 
described has been oDeriiUng for a snfllclent length of 
time to demonstrate Ita practicability and Its supremacy 
over the other types of furnaces. 

Of the oldf r methods of obtaining temperatures 
of from 1000 deg to 1800 deg Fshr required for sstls- 
factory enameling work, brief reference may lie made 
to the dlsadTantages and troubles which hare been 
encountered In the operation of such furnaces With 
regard to the coal furnace it may be iMiluted out that 
In order to kcefi the temperature of ITOO deg Fahr it 
Is necessary to emiiloy an expert flreman, and even so 
there are times when the wind and utmusi>hpric con 
dltions, which have consid 
eralde to do with the draft, 
make It Impossible, even 
with the very b<>st of firing, 
to proenre and maintain this 
high, constant temperature 
The must serlouM defect 
whh b has Wn encounteriMl 
In the coal furnace Is the 
mufllo wbtih iMrIodIcally 
sags and breaks thereby 
causing damH'TS to or loss 
of ware liy nllowliiy the rnik 
rests to go down Itegular* 
ly, at Intervuls of fnim two 
to twilre months. It Is ihh* 
fvouiry with n coal furnace 
to n II w the niiidle and over 
haul the firebox and fur* 
iiace Phis usually ineaiis ti 
lOiatd^iwii Hud loss of pro- 
dnrtlon i»f from two to four 
wwks Mi »nn» ver In the 
coni furnAt^e the Hillflir 
fumes which are Injurious 
to the wan and freqiuntly 
cauHt* n high p rceiitsKe of 
seconds or of Joli lots, aro 
so dlfllcnlt to eliminate that 
a certain factor In produc- 
tion must onllimrlly be al 
lowed fur the damaged out- 
put which win be obtained 
from ttin ordinary furnace 
Tbo oil furnace ond the 
gas furnace have the same 
drawbacks as the coal fur 
nace Tbiy will not hold 
the beat in burning large 
ware and the bottom of the 
muffle bums out even faster 
than \h does In the coal fur- 
nace Ukewlso, the great 

variation In teroiieratnre between the front and rear 
ends of the oven oaually rednees the actual splice 
which may le prodnrttvely ns^d In burning. 8nch 
ovens aro handicapped by the time requlrtni to bring 
them from a cold condition to operating temperature, 
and part time operation is practically impoesible Also 
the fuel supply of coal and oil fnrnac's Is dependent 
upon rullrosd and labor factors which arc not entirely 
dopradalde The apace occupied by the older ovens Is 
greatly Increased the fuel storage room needed 
In shari) distinction with the preceding faults of the 
older type furnaces, it may be indicated that in the 
electric furnace there is no trouble with the muffle 
and the mihseqaent loss of ware by the falling rack 
rest, since the cdectrlc furnace has no muffle and the 
rack rest Is buUt right up from the foundation. Fur- 
thermore, the even dlstrHnitlon of beet to a feature 
which can l>e obtalneil only by the electric installation 
and the ftirnaee can be loaded from the rear wall right 
up to within aht Inches of the door and burned down 
to a finlah, and tim operation leaves a dean white 
enamel withont or mar Atmospheric cnndttloaa, 


By C. W. Mdbling cad Jaa. W. Caepantar 

oa it needa no draft Let the weatimr ha what It win, 
it la your obedient servant pruvidlng aufikdent dectrte 
onrrent la available for lU qperatloii Set the fnmaot 
to operate at 1700 deg. Fahr and yoo wUl ba?a 1700 
deg Fhhr regarOleoo of the gtinshlne, rain or wind* 

The cost of the elertrtc fenmee la, obviously, con* 
sJderaMy hlhber In original mvSlnHmt than any of the 
other types, but the difference In auUntenanoe coat, 
saving In spara and deanllneMS soon make Che dUfer- 
ence in price a matter of secondary Importnnae. Hie 
fuel coat on an hourly baaia for th# dactrte otan ^ 
likewise hlidwr, running nearly double that of ecad, 
gae and fuel oil for 24-honr day operation. Howite f, 
the additlimal output of the riectrtc furnaco aa d#tar» 
mined by relative tesu ahowa that the actual coat per 
pound of metal handled wUl compare very favoikMy 
with any other form of fuel When the electric fur- 
nace is able to handle at iMat 170 beats tn ten boure 
of No 22 gage steel against 180 bsata of the aame 
material by the coal furnace^ and with 25 per cent 
greater weight per charge, the comparison In actual 
coat of fuel assumce a diOermit proportion and value 












lOlectrlc furnace new being empleyed in the firing of vitreoua enaamlware and mutting la a boUer 

prodnet al a lowar production coot 

actually In favor of the riectrie Iniullatlon 
The oven in whldi we are Intcreried la the flnt 
commercial installation of such an equtpamnt In the 
United States, and haa been Installed within the past 
■lx months In a St Louis fkctoi^ The record egUh- 
Uriied thus far haa folly Jnitifled the engineer In the 
adoption of this method of furnace heating, 

The fnrnace is located In one homer of the enamri- 
lag aboil eufi the power supply la the tranafotnrr sob- 
stntlon located in an out-of the-way place on the roof of 
the building soma forty feet away from tii% furnace 
power is frooi the ume supply that fomlshas the 
power and Ughtiqg for the ImUdlVig through ah nndar- 
grouud j8p200-volt cable from lines of the local 
power eompaiiy 

The furnace measuree appcoxlmhtrly 12 lest II lachaa 
in depth by 7 feet 8 IndMa in width end T feet 4 inctoee 
in height In overall dUnenakma. the actual snamaliag 
apace la 4 feet wide by 2 feet hlgb by 10 feet ^Mp. The 
feof is curved eosKwhat ae that the actpal hglfiht la 
80 inches in the center aad fifi Juehee at fhb sidea. the 


brick tp g latticy-a|m arvgtigaami^, ^nu^wfifi* 
tag on the lowet aUeg la dMfble while thgi eh the 
upper rides ta i^ule nmat Mt aboot Ifi him hidi 
of the door, where a fiom wtadtag ta hurtwdd Is 
make proper alldwanoe for the eecaptf of befit wbfu 
the dOor Is opened and cteeed foe tbadl^ and hwlnfifilng 
The nlchrome wire Ig fipproalmately % Of aii IM 
wide and 05 Iprii thick. There are fita 
elements ta the fume* and: mlCve 
after ataty dayri epentloo riunred a 
In the windtaga. fitaiHar nlckroBe elettentt for hegtr 
lag, etc,, have been ta use for ever three yefin with- 
out appareht ebange 

The furnace briCk work la built hp In the fsttewtag 
ffiOhlon There is first a fOur-tach oourae Of eessmen 
flrebcidk and the special banger brM tett the fi u pp ort 
of the heating riements are tacorpovateU ue -tf atagle 
row in thle coarse Outride the fit e Uhih tbaca la g 
taindi cooree of InsntattnpE brick and Chctt a 44acb 
oourae of common red brick. H ta propooed ta cover 
the entire furnace with a coat of asbeatoa from two ta 
four hicbee thick. The door Is about 4^4 fact wide by 
3 feet high and ta made of 
taeulation bride aad gtesi 
frame, UmiaUy special mb- 
nel metal racks are used In 
carrying the heating woric to 
reduce the araa and weight 
of metal and proteug the 
Ota of the radta. 

Tho dectrleal equlpowot 
for the fnnuice coustato of 
the ribbon windings which 
have a maximum rating of 
100 kilowatts or roughly 200 
h.p., and are operated od 
280-TOlt, S-phase, OO^Tde 
current Admiuate protection 
for them is provided by spe- 
cial fuses. Control and r-'oord 
of temperature ta obtained 
by two thermo-ooQptas con- 
nected through the walls of 
the furnace, one of them 
mcoMirlng the temperature 
of the winding and the other 
the temperature of the air 
in the furnace. In addition 
there is an automatic elec- 
tric control panel tnatalled 
at one ride to the rear of 
the furnace oontatniog con- 
tactors and automatic 
switches providing for aoto* 
matic oontnil of tim fumaoe, 
and one etoetricaUj'^iperatad 
automatic tmupecature re- 
corder and control appara- 
tua The latter gtvee a re- 
cording chart showtag the 
temperaturea of both the 
ribbon and tbo air and per- 
mits of vartatlon in the een- 
trd of the fumaoe so 
It can be operatad at aay 
temperature up ta 1800 deg. Fahr., for which It ta set 
The nlchrome wtndinan ta the tamaet gre connectad 
to the control iqiparatas and ta the tranatermer s^ 
statl<m by heavy copp er wire tastaltad ifi sesfednStt and 
the enttri ovbn taataUatfoo la oa a 2>pfirata oil ewitah 
which fives M ttaUridnal coatrri frem the llfihttag aad 
power load of the ffictocy. 

The remats titan fsv ebtatnefi haye brfisi b&hta aatim 
fitatory, partlenl^ty with regard tertha dafiltly bf 4be 
ontput and tha sptai with whldll. the own csta be 
Tlta rieetata Iqri 


briniaht to tamiperstnre. TM rieettle IqrfiaM din bfi 
trotii Mfiof erid /o e gmd fi ta xm dfifc'lwta. 


haa bean iMdy] 


of courae, have no lafluanos with the electrle furanee aad down on eaeh ride oT tie ftumaee over 


heat ta obtained f^ rIbtM wire wgyin 


In 18 honct Toy aN^ beatifty «K fi tatf iCtatatattt 
would tube ee,ta 41 htaita^ nfi it JtaL iwmm 
about 34 bitarfir thfietata^efihiMta.ltaa'^^ 
at fi ajB. mth 1900 mtm* 

9m mi^tiS^SI nt9g9iii ^ 


■it -a* 


SCIENTIFIG AMERICAN 20B 



ChUNM alMi pWlwWwIir Wnm itm imtm* Lmd EllimU Am a Mm OctoMnt «nrMUs of blMUitk roUalam nttimte glm 

Mac mm oltimU iaeUDod um 

The Ytriovi psttma Im whkk aoM ftiHUr aabaUneM crTaUlUia 


IMgw Artttcb^ 

rpwnm iK ttolhliif Arp and aoiiitarMtliic la na- 
1 tnra tttiy ^luff In t!w aalBKato and la tha Inani- 
mate world aboatd tend to awake our loTlnv olioerw 
doa. The atonaa la dm Interior uf our earth ahoald re- 
celre aa macli o£ our ttaie aa the dowera in the 
ilia lUtkcrliiff crjataia, th# gayly ^ored biitteriUfM» or 
die myatcrlona donlaana of the deep. 

But atnoe the ortanle thlnga are mndh more In eri* 
deaoo, and alnce their beauty Sa often eery atrihlng eo 
that they are eeen at 
oonalderable dlatancee. 
the Inanlnate oblecta 
reeelTe far tno Utde at- 
tention. Unt the regn- 
lar form and deanU- 
naaa of the mam are 
here far more proml- 
aent than In the organ- 
ic world f rory thing la 
pan about the cryataL 
All foreleu muierlala 
hare teen rejected by It 
AU rimilar particlea 
hare joined together to 
produce a harmontc 
whole, wafbematlcal In 
Itc regnlarlty, and 
wbereerertbe aame 
aubetancca may be 
found they wilt alwaya 
be bound together In 
the aame way Such la 
the law of cryataliaa 
tton. 

It la Indeed a wonder^ 
ful law which rrigns ao- 
preme orer thla dead material. It demanda that all 
chfttktilly pore aabatancea not only hare all their 
oonatltuents, hut that they aaauma a deflnite Ohape aa 
Boon aa they make their appearanoe In the eoUd atate. 
Qua la almoat tempted to any that the Ideal baalc form 
of nature la derdopad by the oryatdl, eepeeUUy iboee 
which were enaliled to grow Indapendently and with- 
out dlatortlom But the majority of mlnarala con- 
alat of a mixture of rarlona ettbetancee and tbaaa do 
not poeaeai any regularity of form. 


Tha greater part of the cryataie are gradually do- 
poalted from mdutlon allher on cooling or on evapora 
tloit of aome eolrent The alowcr thla prooeaa. the 
more perfect wUl be the Anal product. 

All cryatalUable ■nbatancea hare tbo cfaaructPriHtlc 
of growing la all direotloiui of their facen If the sub 
atanoe U continually and arenly depoelted on them 
The rate of growth^ tn the rarlona directlona, la not 
uniform, and thla glrel them their deflnite shape which 
la always constant, no matter where or under what oon- 


dltloua they may bare formed. TbU distinct shape con 
usually be noticed under the mlcroaoope at inc^tioi) 
When depoaiUon heglna In one direction the crystals 
never form uniformly, they are distorted. 

Imperfect crystatisatlon la by no means uncommon 
Thla la produced through a too rapid deposition, that 
la, a too rapid growth of tha crystal Then cryaulisa- 
tlon takes fdace In one direction with excesalre speed. 
In thla way barred, croaaed, or star-shaped crystals are 
(fhmthiead on pmge ilt) 


Hie Spittle Insect 

I N the fields and moadown, while seeking the solitude 
of nature during the summer months, white ft Amy 
maimes are often seen on the grasses This Is often 
called **frog stillUe ' But nelthir man nor animal baa 
esiNN toratpd this foamy ball u^ion tbo plant It Is the 
work of a larva from the frog hoiii>cr or npittle Insect 
which lives under this niuKs of bubbles and withdraws 
plant sap with Its lieuk from the gniss n|)on which 
it sits, we learn from rsnful obborvatUm 

Tito larva remains 
hkltlen in tht» frothy 
maw atitl li cun only 
1)0 seen when this U 
Hpreatl out Tbo liny 
luUe whkii Is then iin- 
oovorotl is soft liodlcd 
and pnlo green In color 
In the full the fonuile 
of th)M stiecl K la>8 Its 
eggs on the Hiems of tbu 
gnowcM. and u* xt spring 
when (he eggs liave 
hatehfHl nnO the larva 
tiHH mark ItK npiNur 
atirc, it migratiA to 
siimt soft Khoot bores 
Its benk Into the tis- 
siiea, and beghiH to mick 
tlie sap '1 be u hito 
foam liogius to form 
nlxmt the atilmnl Tbo 
larva takes from tbo 
Slip all noixsiiary food 
material roiulred for 
i(a bodily growth, and 
given olT tlie almost 
clear unused sap In this state no bubhii4 are to be 
Sitm They are formed through tbo continual expan- 
sion and contmitlon of the aldomen which brings the 
air Into the fluid mass It setms very probable that the 
abdomen, during tbis proccKs, Is also nstd for breath- 
ing In this muss tho lar%a lives until the last molt 
This froth cannot be con klored a protoctlve medlnm 
from enemies since wasps and other Insect robbers know 
full well what to find lu the foamy coating, and 
they seek It diligently as a dainty morsel 
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The Motor-Driven Commercial Vehicle 

CMidiMMdbr MAIORVICTOSW PAO&M 8 A.B. 

7 Ait dfpartmtnt u dftoicd in /At tnttru/t pracnt and protpw/itw owntrM vf motor tmeko and dtUMry wopimt Tho odUor m&l ondmmr M H f Wr Mf 
qufiUioH rria/in 0 to mrekanuiU /eaturei, operation nnd manoffemoni oj co m mo r cuU motor mAmAm 



nront-Whed BnJcM for Tracks 

T HB element of ipoud In motor tranMp<irtfltloii eti 
UUe a srare reqKMUdbllltx on tbe enstneer In In 
Muring the Mfety of tbe driver, of hie vehicle and 
load and of tbe pedestrian In tliia cnunuctlou the fac- 
tor of atupplng efficiency is of parumonnt Importance 
Braking efficiency may lie cuMlly confused with stop- 
ping efficiency As dereloiied by a leading authority 
on brakes, the brake which bns the capacity to lock the 
track wheels Is nunderfully efficient In braking ca- 
pacity, but braking iierfonnance oC this Lhametor la 
imme to prove disastrous when applied to the road 
wheels of an aiitumutivc vebide where stopping cfll 
clency is the prime cuuHideratlon It has been a simple 
matter for rear axle makers to design a brake of such 
character as to avail Itself of all stopping capacity 
afforded by the road contact of the renr wheels, but 
once this point Is passed the dangerous rear wheel 
skid la induced 

The securlug of further stopffing efficiency, therefore, 
Is only to be obtained tbrmigb iiddUlonal nmd contact 
and this In turn Is onl> affTonled tbroush the front 
wheels of the vehicle l>eslgners of railway otnlpment 
noun dlscovired this iwlnt and now wo And a brake 
shoe on eoch car whooL 

Front wheel brakes are not an exi)erlment They 
have been In use iininerous Fnniix‘nii tars for years 
and thLir complete effideucy 
has been thoroughly demon 
strated The chief obHUde 
In th‘ way of their genornl 
adoption has lHH*n the com- 
plication presented In their 
design In appl.\lng them to 
Iho front axle when the 
road wheels must oscillate 
from tbe axis of the nxlo In 
the steering of this \ehlrle 
A casual study of the ele 
ments embodletl In the de- 
sign of ^ the front wheel 
brake as applied to the 
Shuler line of front nxU^ 
will serve to convince that 
the design affords a won 
dorful simplicity, Insuring 
both tbe efficiency and econ 
omy M) essential 
Assuming that brakos are 
lUtathed to all four wluHfls 
of tbe car or truck and that 
the braking capacity at 
each wheel la e<]ual, a simple 
computation will show that 
the application of braking 
effort on all four wheela si 
multane<ois1y will stop the 
\ehlcle In half the distance 
aa will brakes applied to 
but the two rear or two 
front wheels Independently 
The llluatratlnns herewith 
shows the simplicity of con- 
stmetinn of this frtmt wheel 
brake and the mechanism by 
which tbe brake la operated. 


'Jlio brake lever haa a stilral cam surfacs In its face, 
the exact reverse to that in the upper hushing sup- 
porting the knuckle pin Tbe cam lever rotates freely 
about tbe knuckle pin and ia moantod above the cam 
lever In such a position so that It can ho raised by it 
The operating sleeve la free to slide up and down 
length wise of the knuckle pin, but Is keyed to tbe pin 
In such a manner aa to force it to rotate with the pin 
around the axia 

A pull of the cam lever caomm it to rise upwards on 
tho knuckle pin th rough the action gf the cam ami 
forcee the operating rieeve In the same direction, rais- 
ing the toggles and siireadlng the band The cam 
lever, which is free from any other InAuencc than the 
cam surface remalua constant with tho axis of the 
Hxlu pn»i>er, whereas tbe ofieralliig sleeve Hlldea on the 
imck portion of the cam lever to any poelHrm impelled 
by the turning of tbe knuckle and wheel In the usual 
Htcering cipenitlotL 

As tlio aitUAilng mcebanism Is raised, the toggle 
lever expamls tbe brake baud and retards tbe brake 
drum motion In tho customory way There can be no 
interference bctwi^en the braking and steering action 
and adjustment to comiyensate for wear Is obtalntsl 
by altering tlie length of the toggle iirra, which may lie 
done with little trouble bv the nverage automobile 
mei haiiU 


Adi ttmHiiK CoBt Rcdncad 

O V a certain date the contract for hauling Indian* 
apolla ashes expired The ccmtract bad been 
held by an IndlanapoHa contractor who anbmltted a 
new bid Beginning the new year It would be worth 
$84,000 a year and $54 an acre for annexed territory to 
continue the ash hauling work for a period of Ave 
years That was the straw that broke the camel’s 
back. Ihe dty Immediately cast about for a new beaat 
of burden Tte result was tho purebaae of four 0-ton 
trucks and 2A trailers. This fleet went to work Imme- 
diately That waa in the winter Since that time, the 
motor equliiment has gone faithfully along, writing 
Itself off the books. During 1919 a total of 115,286 
cubic yards of materlHl was collected and hauled to the 
dumps Figuring seven years as the life of the trucks 
and trailers, the Item of depredatkm for one year Is 
approximately $8280. Operating costs (Including oil, 
gaaoUne, tires, n^palr parts, labor on tru(.ks and trail 
era) totaled $12,300. Allowance of 6 per cent Interest 
on the balance of tbe cost of tho equipment adds $2784 
to tbe year's total Then throwing In a payroll of 
$53,068 the toUl ctHtt for 1919 amounts to $76,439 which, 
on tbe basis of 115.280 cubic yards of asbaa collected, 
gives approximately renU as the haulage cxwt 
per cubic yard 

Hut the real utUantuge of the motorised and city 
itmtroUcd ash-hauling aya- 
tem is not at onco apparent 
111 these flgnres. Becall 
thot the renewal terra 
proffered by tbe private 
euntrnctoni waa not a flat 
figure of $84,000 hut rather 
that amount plna $54 on 
acre for annexed territory 
Since taking over Ita own 
ash hauling Job, the City of 
Indianapolis has extended 
Its Bonrlce facilities to a 
greatly enlarged territory 
which, bad it been an 
uexed under the terma of 
tbe tentatlTo new private 
contract, would have nm 
the expense of that aervioe 
very ciooe to $100,000 
The IndinnapoUa method 
of akh eottectloD ia aa fol- 
lows Horaea, IrnuUng 
traner% wend through given 
alley routas coUeettng ashes 
from houM to hoaae The 
loaded trallm are then left 
at predtormjned street lo- 
catioas, where empty trail- 
era are waiting Thehoraoi 
are Utdwd to the siBpUea 
tad loos no tine getting out 
in quest of new loads. 
HsaawhUa motto tndt 
tracMs ea route to the adi 
dumps eon^ the leaded 
traBan to the trains and 
eonttoos on tjbsir r ea d setfee 
ways. 



Details of the firsat-whesl brake and hew It la ai^liad to tka asahl matot tnek 





a^p tob w r 17, lan 

‘ A Nwr Pnttmtm 

(CnontUwatf from pope iM) 
tkla eonnectlott ocnm up for rAtber ex- 
tMUdre treatment In onr general courm 
fn landaoape (ardenlna*" Xa IdlS tho 
Koraet flenrtoe traUIAed two Inaplrliig 
bulletin* hf Profamor Waiuth, a* eoUab- 
orator “Bematkm U*e* on tbe Nation 
al WoreaM” and **Landacape BnalneerlTia 
In fbe National ForMta.” He haa al*o 
onttlned a plan for tlie deroloiiiiHmt of a 
▼lUafi at Grand Oaflon, ArU, 

A arnopala of prlndplea Inrolved may 
be gleaned from Profeasor Waugh'* much 
detailed etatementa. Three oloeely re. 
lated ofaJectlTes of the landarape engineer 
are To pree ar re the native landacope In 
Iti priattoo beauty * to make It pbyalcally 
accenribla to the largeet number of per- 
wma, and to preaent Ita beantlea in the 
moat logloal, IntelUglble and canvtnclug 
mannar A principal enaiay of the land 
acape la flre» benoe tha opening of trail* 
for Ita fighting la moat vital. Three ape- 
cUlc flelda of the work In the profeaalou 
are. The lay-ont of apedal permit areoH 
for amnmer colonlea , the location of 
trail*, and the location and bettennent' 
of ranger atatlona and their ground* | 

Rummer-camp area* are In great de- 
mand In the National Foreate alte* for * 
cottage* may he leased for a long period | 
for a amall sum Oonalderable cotonle* 
of tbeae hoinea, to which the bntlder* rc- ^ 
tarn with their famine* each aeaaon. re- j 
quire a well thought-out plan In advance, ' 
otherwlee the first comer* fill up the 
cholceat site* bordering a inountatn 
stream, running through a narrow valley, 
or encircling completely the Hhorc of n 
lake, often cutting off acccM to (he water 
front or to desirable future trails leading, 
to colony site* to be later developcKl The 
perimeter of a lake, for DO to 000 feet In 
laud, abould be kept open for the common 
line of all and acco** allowed at Interval* 
between building lota. Where iiultublo 
baildlng atiota, as In more open country, 
are many, home attea may run up to tho 
maximum of D acre* per family One 
acre, represented by a plot 200 by 200 
feet, or 150 by 267 feet, 1* a good aver- 
age Four houaea to an acre ahonld be 
the limit of crowding. It la better to 
open new avenue* and estabUah other 
center* of community cituvenlmice fartlicr 
on than to permit over-large or congesled 
Hummor colonies. The checkerboard «r 
rangomeut of uniform lota Is unde*lral>le 
from an eMthetlc point of view, though an 
Irregular dlvlHion reiinlroa akIU Rach 
lot sbonid CfintaJn a ^iot level enough for 
a building The entire hinterland will Ik> 
at the disposition of the cottagers for 
their [dcasure, outside of tho area n>- 
served fur their private use Proper altca 
should be reserved and provision mode for 
anch utllitie* a* boat landings, store, post 
oOlce, ranger station, water supply and 
aanltatlon 

Trail location Is complex A hbort ond 
direct route serve* expediency, and trail* 
must l« suitahlA for timber cutting and 
fire fighting, as well ns to accomtnodate 
tourists, the selpvtlon of low grades fs 
cUltates climbing and promotes safety, 
the llmltatlous of funds calls for courses 
having the least excavating, filling and 
bridging, yet the landscape engineer a 
prdblem Is further complicated, for he 
considers beauty yalucs. Without neitlect 
log utility be must connect scenic points 
and have them appear, where possible, 
from points where a major change of di 
reetlon or grade mark the divisions of a 
trail Into what aome clever person has 
caUad *'p*mgrapbiL'* jSometlmcs timber 
must be cut to open up a hidden sight, 
leaving other tree* to frame the picture 
at view points the rend should be widened 
for parking vehicles and benches set for 
pedaatrtans to rest: stguboard* should 
potat to tbe vtow and name it, or give 
faela about it A near-by beauty spot 
a|i!poan to best advotage a* seen from •» 
vpMiradai ^Qe a dtatant ootlotdt t* at it* 
haat firom the top of a grad* 

(Comtimooi eg Mid 9P$) 

I ' 


Additton oi Stiffening Rod Im* 
prowea Stamtt 48^^ Mcrometer 
Caliper Gage 

Tbs wsO-knews Stsmtt Uns of No. *4 Ml- 
■t ow st s r OsUpsr Osgsi Iim rMsntir hsss aopple- 
sas at sd by tbs addition of s ssw bsmM. No. 
ti-A, whith ta shnilsr to tbo 4*.lMb sUs of Kuh 
S4 sMfl^tiiMr tlwt to Mo. S4^ ho* bsso mddwd m 
sUffmhiB rod ntsforolnx tb* oatlr* Is S S tb of tbs 
Won, snd sbo hss Jsws 4 Issboo ds>* ia pisis 
of tbs t-lnob Jowo wHb Wbkh tbs No. 14 assw 
srs furalM Is lbs If It. t4 sad U-Uieb ss 
won BS 4*4Mb tlass. Tbs btsn sn gimduotsd 
fak Kbs. Ittb*. ttndi and Mtbs. Ths bSod or 
Js*B ssrrr sssmsiy tiaa pstot* and msr bs 
rsmwsd so Uwt tbs bflsm mw bs nsod snwrsts- 
Ir s« s mis. AttssbsfMsts srs sfas aiads to iHp 
sa u4 ofi ms asdi sf tbs sskiMr so tbsr asw 


bo wd to oat liuMc or mttoMo osUpon for uab- 
las olooo or drive atm, otr Tbo luldc eallpori 
are net asalnot tho InsMo faoo of mce and rmt- 
Ins nq the Mat of the attsnhnentii. keep them in 
porfeet ifaoi. Tho ootaldo esIlDon arr art 
agalnai sa sxts&ded acat of tbo attorhment in 
lias wljb tbs liuldo fanm of Um gmK* m that 
both Inaido ud ootalde callpen nwj be oat to 
mgnm witb saoh otbor This ««jpo may not only 
bo act bv tb* srsdoated bosai bat mrM by ths 
ntsromoUr adiustins nut to road In thowiaadths. 
Tbs bfsm and at tm s h wspto. Hks ths Jawi^ srs 
bsrdsmd and stouad. laourins Ions aenries. 

aurrstt MlerooMtsr GSUper Gsgss Now *4 sad 
No. t4.A ogord sroater wop* tboa uy stbsr 
tool of tbdr kind a wds , ssd sro wMoIr ssod la 
away ladaotriss for tbs asoarsts niioonraMSat 
of rsIstMr bum dfaaSBtioBS. Ths aaulmolloa 
sad spplUatk* sf tbsss sstm srs shsrly flbas- 


tmtsd on MSS IM of ths nsw BCsrrstt Ostadog 
Ma ix 

Starrett Tool Makers' Battons 
Now Available in l>Iiich She 

From the msay maeblolaU and tool umbsTo 
who have found Starrett .SSO-lDsh. 400-lBch mad 
HS-Jjwb tool makera * battona a tlme-wviag 
ocmTttnkmos-^pecdaUy on Jt* and dlo vork— 
has eoene a atroas domaad for thew buttona la 
a 1-lash alts. In rsopotue tu this domaad. The 
I*, a. StarroU Comiway amr ogmo Stanslt 
Tootanoksn* BatUma. Sot No. 4*4-0. hardsnsd. 
srooad and feppod equars Kith tbo ond to tbo 
l-lseh slss. A fUU dsoeriptloB of thaw bottsM. 
with nh ist r a t k m o, k riven on pas«o ltd and 117 
of tbs MW gterrott Ootelo* No. tt. PdUbbsd 
by Tbs U 8. fitarrstt Oo.. Albot Naas 
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Recently Patented Inventtona 

Brirf EkieripBoni ^ RtcmUlif M^ckmUcd mi Ekdtriui Dmkmt TMk Pmm- 


1 


PerUlnbiK to AeronanUcs 

< iiNTUOL.— W O tiAHbuNj yi ll(»pr 8t 
MiHDifnnl, conn Tbin tuveDtlon rrlatn tii a 
cuiitrol which la aqualljr arplh'aMc to llahtrr 
and hc«vl«r>thaii air" machlnra aud In tbr 
caaa ma/ be appllfnl fn atijr dralrad tjriw 
i(f plane. The dartre Includi'ti a dnpUcat* wt 
of rofitrola, each art oumprlalnr a rodder, rlr. 
vatora and allerona, operated by two inde- 
pendent Joyatlcka Is the fuaeUjte and meaua 
exteodlna between the Joy-aHeka for detachably 
rooneccliit and ayocbronlalna the morement 
thereof 

Portoinlfiff (o Apparel 
UABMBNT PABTl&NBR— K 1> I^Vallb, 
3520 CanbrUUna Are, Bronx S Y The In 
rentlon reSotua to aeparmble faatenare for aar 
menta, eapcctaHy dealanrd for oae im Udica 
nnderahlita. Aawag the ob}ecU la to prortda a 
atmple derice which la readily and qolcfcly 
operable to effect the faeteaing or nnfaeUn. 
Ing of a amrnent or other article te wUeh 
It la applied 

WBARINO APPAEBL.— A BumraB. TOO 
Penn Are, Plttibarsfa, Pa. The oh)eet of 
tbhi lareatleo Sa to prorlde »eaM la CMsae- 
tion with dreii hhlrta for luddlng tho talta of 
the ahirt down tn proper poattkm, aad for 
boMliiff the entire ahirt In aetUad poaltlon on 
the body A farther objeet le to prevent ball 
Ini of the ebtrt ai the walat line eepeclally 
with troaeem worn without anapendere. 

ni\BR8' BANOAli— W Zaan, Betheeda 

M4 llore partlealarly the lavaatlon relatea to 
dlvrra footgear In the form of a weighted 
aahdal to be worn over a gam or atmllar 
boot ao that during perloda between dlrlng the 
direr may illp off the aandala and walk In 
the booth without nndne wear of the foot 
portion of hie oult and without the necewity 
of ban&f aljppera for thla purpoae 

8IIIIIT--U II Rninmit’a, e/o Flret Natl 
Bank, Loa Angeles, < allf An object of thta 
Inrenttun la to prorMe an article of the cbar^ 
aetcr ■poeiflod haring Interrhangcahio cufft 
and Intorehaagaable front plait, arrangwl to 
be eonnected to the ahirt body or disconnected 
m that those parta which beofune aolled moat 
MUly Buy be removed and replaced by clean 

parta. 

tfABirBNT-->A. V dmaaar 1586 S T^apeka 
Are , Wichita Kana. The invention partlcn 
Urty relates to garments of the overall type 
An object la to provide a garment which will 
freely esHily and antmnatlcally adjust Itaelf to 
all movements of the boily and which will re- 
lieve of any strain or pull the ahouldere or 
other parta not well adapted to bear tba lame 
and evenly distribute any such pull or atraln 
over parta best adaptMl to bear the aame 
GAlUfKNT KASTKYnn^B. J F Wuo, B5 
IHMt Ave, New York N Y Thla Invantlob 
relates to a dorlcn fur fastening a tamed op 
collar of an overcoat to maintain ft tightly 
closed, the device la also adapted to be used 
about the alecvee at the caffe or for tighten- 
ing trouacr legs More particnlaiiy tha Inrtn- 
tloft relates to a device tn which a atrip of 
SNiterlal, usually elastic Is employed proylded 
with polhtad hooks for pentrstlng the gar- 
ment. 

Elpctrlcal DtrlcM 

Bl^BCmCAL CONNBCTOH. — L. Van 
AmiK, 170 Spring St , OMlning N Y An 
object of thla Invention U to provide a con- 
nector which can be securely ttirked so ss to 
prevent pooelblllty of acctdentsl dlscnnnectlon 
due to vibration or other ctuees. The connec- 
tion is eei»«clally designed for use In restrleted 
sreas, sorb an the inalde of motor caess and 
sueh placee ai have reotrlcted free length of 
cable or wire 

KUecrRlGAT. PIVTUKB— K U BCTLOa 
740 B. 8«th St. Chicago.. lU An objMt ef 
the luTiinfloD is to prurMc an eleetrlcal flitnre 
in which means la provided for insulating elec- 
trical conducting means from the parts nala- 
talalng aoch dwtrical condnctlag meane In 
poaltlon A further object Is to provide a de- 
▼ioe that la omamentsl In appearsnee dura 
Ms In e oBStr acUoa aad thorungbly praetkaJ 
eomawreiBny 

Of O iM sn J laUrcBl 
CABINBT— O PoLt, ms Hanaoa St., 
BnoMya. N h TUa lavisUM rebtaa to a 
eahlnot which shall ba atroag aad dnrahle yst 
not nmberaooM In conatnetlatt. Tba cabtoet 
la aMjadany adapted tor aaa by arpUhtih aad 


I Is constructed to receive a tray for reeelvlBg 
the numeruus icnoea ntlllnd for rye Isatlag 
the entire tray being raadUy rtmorable for 
the puriHHie of ekanalng, etc. 

HOI ID YOV UYOBOSCOPJC TBON SALT 
AND tlTR riUCPAtUTlON TUBSKOF— O 
IbiiiM. Damurtadt, Germany The Invaatloii 
relates to a proeesa for the production of aon- 
bygroseuplc iron salt aepecialljr sutCable for 
tanning pnrpoaea, eomprlalnf eoneantrotlag t^h 
water solntlona, which contain lna« ehlorln 
and snlfnrlc acid la the proportlooa by weight 
correepoodlng to the fonanla Fe SO^ Cl, un- 
der reduced sir preesure nntU a water content 
of 57 per cent 1 h reached 

CROTHBrr COTTON OR WOOL ROLDINQ 
DKV1CB.->W U Caowato., B7t Pacific Ave 
Detroit, Mich Amwig the ohjeets of this In- 
vention le to provide a coavenlent means for 
BopiKdiiBg tha ball of wool or coltoa aa that 



A rgMPacTiva vinw ur thb iNvagTioa 

Jt Is kept clean aad can be drawn from the 
ball or roll as nsed A further object ts to 
prorMa a device which la light and can ha 
supported on the wrist of the user and la 
usds with a handle la which the crochet hooks 
can be stored when not la nse, 

( UISINO OU1DI6 FOB COLLAPSIBLIC 
TUnBH.— <} H NaioUNoaa, e/o Peerleoa INibe 
Co BloomfleM, N J The Invention relates to 
, means for Indicating the relative position of 
the ciuilug machine with the printing on the 
collapsible tube In order that the eloaing ma- 
ahlne msy be applied parallel to tbe bottom 
end of Che tube, aad to eauee tbe f<Med end 
to assnaie a folded poeltlou perpendicular to 
tbe axes of tbe tube. 

PIN TSCJtKT-^ R. BA»a, J764 Amster- 
dam Ave , New York, N Y An object of the 
Invention is to provide a pin ticket foMlng 
fastener which is composed of a alafle piece 
of wire and which may be operated to punc- 
ture goods and seenre the ticket in place or 
may be poaltioned over the edge of the cloth 
or other article without scrateklng or marr- 
ing tbe cloth or other artlclea. 

WAT^PBOOFINO COfilPOSmON — T 
BosanAim. 886 Cnraelios St, Brooklyn, N Y 
The object of the Invention Is to provide a 
method of treating bage or wovan material 
such as are nsed to cover food of coofeetlonery, i 
In sttcb manner ao te make tha material mole- 
tnre proof The oonqwaltkMi tnclndee gelatin, ^ 
water and glyceilB la proporttona of oaa-half 
ponnd gelatin, eighteen ounoes of water find 
nine ouncea Of glycerin 

DlSPBNHlNO FABCBT^ B. Gamiir, 101 
Tth 8t , Ban Franelfi^ Cia Tbe prinetpal eh> 
Ject of the Inveatloa Is to prorlds a root 
beer dispensing foneet which through warioua 
passages and eombtaationa of aatd pamagsa 
will allow the component parta of root boar to 
paas throogh the fancet singty or la oombtoa- 
Ilona. A farther object la to provide meiM 
by which certain eombtaationa an paaoad 
tbrongh the foneet In a fine stnam while 
others are paaeed wlthont any prsaanra, 

Hordworo sod Toob 

LATCH W Hollahh. Pleamat OIB, Me. 
The taraatloa has tor Its object to ob^to the 
ps e saa i ty of elanunlag a door In eider to taaan 
Ita katchlBg la evonemlag this no# lo mado 
of a aUdaMe latohtag dog which piuiaota not^ 
■salty to aoeb a poMUen that it may bo 
gaged by tha faitehtog leg to that tbe weigbt of 
th* dog akmo la raMnl prior to tho aagagMMtot 
of the latch to held tba doer cloeeA 

PIVOT BFRINQ Al3fGW.«0 lUTMlMlWg, 
S80 W Snporlor Bt, Chieago, IQ. Tha ehjaet 
ef (he toventloa le te ppiivlffo a imriag htato* 
which may he aoet tor 4o«U« owtagtag daoya 
vrlthoat tajwtog the deer or the Mpporc «a 


with aaaurance that the door wm aet to the 
mgpMsr daalrsd. A Avtoor ohjdet is to pro- 
vide a wrtog hlagt wUdh doaa not reqatre 
eciMtrtneee la motusttag, aad tpwbtg driving 
aascbaolam whRA la adjaetable. 

rOUBlNATlON PADLOCK^W B. McAooo. 
4114 W ilat Bt, Chieago. IQ. An ohtMt la 
to provide a pad lo c k having a toockle which 
Is hcM poottlvely by a removable pin and 
which te provMad with charaetor baartog 
wbeeXa or rtaga that are eonntsnrank, fio aa 
tn prevent Injury to the wheele by a Mew 
from a hammer «» the Qke. A furaer ob|eet 
i le to provide a look la which there are no 
projecting parto or apsatoge that permit the 
uaa ef toole to put the lock out of eoeuUarion 
CASINO BPRAR.-^W J Smwkaii, Santa 
Paula CmL The taveutkM relatee to toela 
used In drilling wella nnd mote partotolarly 
to fiahlng tooln. Oae of the prtodpal ebjeete 
le to tncieaae the aeope of oaefhtaeoa of a 
eaatag spear and ettoslnato a araltlpISctty ^ 
aeporate and todlvMual toola Another object 
fa to provMo a easto# ivoar with kMaas ran- 
derlag the aamo revatribla to permit of tti oae 
altker aa a ‘*jar op** or **jar down** apear 
BOADH RJUCKSr-^ R. Booth, 4S6 W 
146th St., New Teik, N Y The object of thla 
laveatloa ia to provide a bracket eapable of 
appUeatiea to the aide atrip of the window 
■oah wlthont eny eatraaeoua aacurlag mea n s, 
aucb bracket being capable ef retalntog tke 
ends of a pair of toade rollers la applied 
position, tbns avoiding the neeeeatty of two 
separate braefceto. Where ehadro of two eolora 
are fitted to a wladow frame 
SI-RlNQ U,1PB DOOR JAMB OB LATCtL— 
F CiASK, 6 HTsUe de Juarea 82, Durango, Met- 
icu. One of the objeeto of the iaventlon Is to 
provide a door jamb or Uteb having a rela- 
tively movable member which when need to 
combination with a loeklDg mechanlam carried 
by a door, omy be actaatod to permit move- 
meat of tbe door without the nsces ol t y of 
actuating the looking mechanlam carried by 
the door 

COMBIKATIOM ADTOMORILR TIRJS TOOL. 
— r RMHanaouBB, 8644 Chippewa fit, St 
Louis. Mo Tha invention rrlatea more partic- 
ularly to a combined tlrr tool adaptable tor 



A raaamcnvK viaw or m roots 


uae In taking off aad replaelDg tires, and la 
applicable alike to wkat are known as 
*Btralght ride* tirea to demogaUMe rtma, 
and cllncbcr’ type tine of other rtou. 

B 1 V 9 T 1 NO TOOU— A I ALUtOHT and F, 
L. Utatt, c/o Pope Hardware Oo., Monroe, 
Lsu The Invention pariJcularly nfiatoa to rivet 
hoMers adapted to hold the made bead of a 
rivet while the other aad U bring beaded. Tbe 
object la to provMa a bolder which la e^w- 
rially adapted for uae with channri metobera 
or Ue like aa for Inatanco, to tha aaa ambU ng 
of aad erosa membara and tha aids atambara of 
aa antomobUa ebaaata. 

COMftlNATION AABBBCVB XBOM AND 
ORAmA->>A. B. FhooM, Santo Marta, Cat 
Thla InventHift la purttoriariy adapted for 
camp uae or wbare it la dcriroua of cooktog 
over an opau fira. tha prfBClpat ofcjeet la to 
on coaalTuct the davlae that It may ba mlaed 
or lowrrsd aoeordtag to tha heat of tha fire, 
land that amy ba bmalpolatad to tora tha 
ladlMaa over ao aa to praaeat all aldaa to the 
aettoa vt tha hast. 

' DBnC FLATS tOgT^W Mma, OeaL Ow 
Uvwy, thipoa Spetega, Fla. Tha ttraktlos 
rriatea to a kay atovtag far tvatog a deck 
Plato by eagagliig tha ptoa of tbq kay to tha 
piahrica of tha dack ^ta. Tha gtoritl ob|eet 
aff tho tnveatlaa ta to provMa a key to whM 
tha mantpan eanytog the pmg mof haira. 
ralfitlva mevemvat tor perittcatog tba ptog at 
diferant diatancoa to aolt (ha p toh olea to 
dach platw aC dnSeroot riMa, 

LOCK.— A. LAgRi. FslrMfi, Cm, Thig !»• 
vu a ri d B hga far Ha ahjaet to pgpfida » cyttod*F 
loalt liar gaa wMh toorttoe lodto Sto adktn'tt^ 
m larii tnm tha opporito ride ed iUto dcrir 
to titot WM iriM Qto torirtito M to ii^ 


laa tor liiatoaea, to leghri* dfioto WhM tha 
! mortlaa lack |a anfiatod as (hw totoff SMSI 

and the auxiliary Mtk bring toitoddad in tha 
door and opetaUe tooM ooMda tha dogr and 
havlag m an n a tor aantteatag the tooate ladk 
■HBST COUNraB^-M. HtotoLU 44 W lllh 
St, New York, N Y Tha primary ahjaat of 
tha Invention la to provMa a powntlnr afijlpeff 
or couattng gage^ for datormtotog the nnmfcer 
of cowooa or tlekato ta a paok, or far ia* 
tormtotag tha numhar of ikaetii ri matorlal at 
any riaon withta a ringla atoefc, the gaga nr 
euUpet havlag tadeaad meant whkh la togfiaWe 
direct to aMrtata tha nnmbac q( kbaati 
pl a aid ta tha gagA 


BBi UgM»« 

QSATR BAR AND SDEPORT TttBRBFUl. 
—a. a Mocognuo J4 s. tth It, Nawariu 
N. J Tha InvMllan niatoi to gfuta bata 
which are readily tataruhangaahln an ch/mt la 
to provWe a grate bar bavtag Mgh gito law 
tranalona at both m4ot and pawrlda aBggBrto 
tor the grata kar w that tb« laCtor may ha 
a np por ta d npon rithar tta high at low Iran, 
nlooa 

OAt BmUTBR.— B. M OOaWVtoA and J B. 
McCanAPr, c/o Okmnigee Writing Wqthm Oh- 
mnlgae, OUa. Thla Invention more parttoa. 
larly relatoa to a gna barnar fbr uae to aO 
fielda tor firing the boQera with low ppeaaaiu 
gas and matntatolag propor ntaato pw n gu re 
for drill work or tha Hka. It la tha parpeoa 
of tha tnvenUon te ptwrida a devtoa which wtif 
eparata cffcatlvriy and centtouonaly wlthouf 
riomlng up Of fatting to opdrute, 

MsdUatt sai MgdigBtoRl Ddytogg 

MATTUBSS BMATINO AND SBAFINO 
MaCHINM.— W B. Know, 1140 Bampchlra 
Bt , sen Frauriaeu, OaL Tha main ohjact of 
thla invantloa la to aeeempBto by power what 
Is BOW dune by hand Another ohlect la to pr^ 
vide a power driven bsatar with maana for 
ohaoglag the atvokr so aa to raiy tho tocca ef 
the Uow no tha isattrrac la ita pru e aaa of 
tormiag aad filling, and for tornlag and rild- 
Ing the nattreaa under the beatcra. 

KYDRADLIC BAM^ O. KATAimB, Fdrt 
Bldwall, <!al. This toventloa fg non parflOQ- 
larly toUnded tor laatallatlon to eouMcttoH 
with anbtamDMa water atratpaw at diffsrrat 
levels. Tha ganaml object la to provida a hy- 
drauUe ram adapted to ba InttallM In a uaaed 
waU rataadlng betwacn ■nbCcrranaan atratuma 
that la the upper and lower levela af rine of 
the water In a walL 

APPARATUS FOB BLBAOHIKO, DYBINO, 
PogTcaoir, OvarlOQk Bd, BtOii- 
wood, N J An ohjaat of tba lavantSon la to 
provMa a aeoatruetton w h e r e to atringi or 
■tripe of cloU are automnUoally ebaagad and 
rofoldcd to a more or laaa oantlnnoua oatlon 
during the dyeing, hleaehlng or wnrittag op- 
■tatloB ao that pormanant irraaaaa win not ba 
funned in tha doth, aad the p ro asaa win olaa 
ba ahortensd, 

WATBR BUBVATINQ UNIT^B. & SORO- 
UAKoa,^ BUbert, Wla Tha tavantion rrintao to 
a water elevator Ineludlng a vomp and a 
driving medium tkarator Among tha ofcjdeta 
la to piuvide a wind motor which will fgnm 
tkw In tha meat varlabl# nnd Qghtigt of 
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from pH* M7) I 

At M teat Mdo from wtdeb to draw 
iilMteatWa of iweatloti englwwrtof 
trorik alw a d y accompUahwd and pUnsed 
idma for tbat bappy tlnw vb«n Oon 
gt t m mof pruTido Ho wherawittuil are 
tba NttloMl Paika and tbo National For { 
oat SoMflth In Um parka U U eaUadi 
l a adarap a anptnaartat and tho now de-{ 
parhMot WM opanad In lOia Tha dtrre- ; 
tor a icpoiti tkow tbo manifold aetifitito { 
of Am pfoCMdoB to Indndo Viata cot I 
ttnti cteailnn away trooa tbat art down ! 
aloof roadaidM jwMial ollmtnatioa of all , 
doad tranii tooatlon of roada and l rldaca I 
town pianalan totootrj and tbe drawtmr 
or coMorahtp of plana for all boUdingal 
to ba oo n a tr oc to d in any of the parka 1 
wbethar by tbo OoTomnwnt or by pobllc 
optraton of hotala and oonortalona. At 
maflh affortbaa been expended In adriaUig 
wbat not to do aa npon what to do 
ItMtt aboa tn from a long Uit of aetnal 
oonatmotlon or moaounendationa for tbe 
fntav* ara gnlta aaaoned Vartona camp | 
ftonnda wm arranged for the norntrona 
motor tottiiata and eeaenttal uttUttoa pro- 
▼Idad Some pr aaon t bnUdlnga not In 
Jwipfiif with moQStafn landmpea wmi 
altered at tn Ue oortrlng of an ngly poet 
oflipt with bariL la Toomlte the dl 
roctor qpant half a year npon plana for 
axtapalTa daoatopmanta of the Park com I 
pany# wbSefa are already under way ac ! 
oovding to thla nnlflad edieme Be aiao 
plamMd tbo Tillage of Tooemltie allowing 
oonmeretal Indnatrtat and realdcntlal 
aoneg Zn Mt Rainier be antrorod plana 
lor bollfUnga In 1 aradlee Valley An ad 
ndnletratfTe gronp waa dedgned for 
liongmlre Springe In northern Otiifor 
nla a redwnn^ foreet propoeM aa a future 
park ^raa Uugweted At Grand Cafton tbe 
jolocation of aoma tmlldlnga and plana for 
no antomotiUe camp and admJtilatrative 
group we r e made In Yellowatone new 
AlUoff atatloiw attractifoly made of atone 
and loga were put in ekttchca made for 
new ranger atatkme and alteration of 
«tofiia praaant bondings of public (per 
atom racommended At Bocky Mountain 
Park the alto offered by tba Tlltaga of 
Fataa Park for admlnlatratlon bnlidlnxa 
waa paaaad upon the atmctiirea ooneld 
orad and matlc gatewava dcalgned f>r 
roada antering tba perk Standard dgsa 
for an parka were dedgned ai metal with 
plain green lettering upon a iriilto groemd 
and to be affixed to poets instead of to 
growing treea, tbalgnia to dlatlngulah 
tba Tarioua branebta of tbe aenrloe wUl 


ba worn 

As the wtda^vraad use of automobllea 
and tba motor touriat camp were a derel 
opmant not at flrat antlripatod no tbe 
probabla futora uaa of alrplanea la ang 
gested Prorialon anat ba mada ulti 
matoly for landing jdacee aigiM and bang 
an CO aocomiiiodgta air trareL We may 
look forward to a time nben funda will 
pkrmit building a community cantor in 


each motor camp wbara tourlaU could 
gather under ebalter for aoclablllty or to i 
beat Imtnrea where they could raat read 
write buy aoppUea get man nee bathing 
and laundry facllltlaa or study eollecdoos 
of tba flora fauna and geology of the 
park Tldted 

In tba National Foraats no apeelal flnan 
rial proridon baa been made strictly fmr 
reeraatton tboukh adtanca work and 
plana hmyo been started moafly by men 
imgaiid In other aspeeta of tbe forest 
wuriitaM wia fundi aavad from otbw ep- 
pWiwintlgBS or prorldad fay pubUce^nrlted 
cltflHM qd tha lagfama moat aeoaaalbla to 
thanatriftitolnpiwNaMaito nmslatbe 
aattonal foMtfl of OalifarnU eight free 
tmpMie or altN bate been gtsen to 
niaiWpaltlia tr^ flfl toW mllaa diataat 
tbflia H toa AfltfslMi and one. each to 
OrtMi. Sdaraafento, Vxomc, San i>iaio 

MMt Mofctng and admin 



Sana gad tazpaym Tba bnslneaa mengf 
Simunanto are ao plaaaed with tfaatra 
tbat (bay are raSdng a gift of glOOOb 
with which tbair city may build cabtna 
In the aaatern foreata of tha Seventh IMa 
trict toeludUig those in Arkansas Ala 
bama Florida Oklaboina South Carolina 
Geofgla North Carolina Tenneasae Vlr 
gtnia West Virginia New Hampshire 
and Maine surveys of leereatlooal poad 
billtlaa have bemi mada of the 1 tsgab In 
North OhroUna tbe U lohlta In Oklahoma 
and tha White Mountains In New Uamp 
diira and Maine Areas anltabla for 
camps will be reserved and a start has 
been made In building flreplaces amt sanl 
tarv conveniences at places moat used 
jy transldito as In tbe White Mountains 
Mr Arthur Oarhart employed deff 
nltely aa the flrat recreation eo^dnaer in 
tha United Statoa Forest Servloa ceneen 
tratts hla time upon the Second Pistri t 
eomprlslng Colorado Wyeming Nebraska 
South Dakota Minnesota and Michigan 
In the ban Isabel In sootbem Colorado 
flfll 000 acres have been planned aa a unit 
A number of utilities have been already 
put In in selected areas ss shelters watLr 
supply sanitation flrepiacea etc Two 
organJxatiias of ritisens of neighboring 
towns financed them In the 1 Ika Forest 
of Oolorado are attractive log sheKers In 
tbe bhoahone of Wyoming Wapiti Camp 
la a splendid sample of wbat can be dona 
for alMQt glOOO A neat log but, oament 
floored baa three entirely separate eim 
partmenti two bathrooms with runniug 
water modem idumblng an 1 showers and 
a smaller alcove Just hridlng a wo)d stow, 
snd water tank With free fuel at hand 
the tourist appllee bis match and cooks 
ft meal while hoBting his 1 ath water On 
tbe Krouttda are hydranta garlage plto 
flrepla<M benches and tables Mr Car 
hart thinks tbo use f thi forests of Ids 
district alone would Justify the building 
of ton such stntloiiH a lear for flve years I 
ibis summer tbe planning ( f tbe glm ler , 
region of tbe Colorado Nntlonal b rest 
will be undertaken and Mr Oariurt has 
alreadv spent some mentha In ontiiaing 
the h iped for fntiire of the canoeist a last 
frontier hi the Superior Natl mal ron st 
In far m rthera Minnesota np to tha Oa 
nadlan border Within a million acres the 
timber Is intormpted by 150000 acres of 
lake surface whlrii determines the riar 
•cter of tbe prop* sed development W tit 
out motor rcada and railways wntar 
forms tbo avenuM For easy pleasure a 
seven day nnt r bmt trip is outlined tak 
Ing In six lakes an Indian vlUaite aeveril 
waterfalls and rock UilT paintings ltr| 
the more hardy vacation seekers canoe 
trips (f three seven and twenty daysj 
have been outlined and proper provthion 
worked out for boat laullnKS stores ho- 
tels ramps at the end ot each days 
Journey portage trails laid out places 
for parir and canoe rests Indicated and 
stgna deslgnod to lead strangers safely 
through the wlldemeas Bach sign would 
be risible ahead from the last one 
ottered all over our country are pub 
Ito lands awaiting fuuds for their fnllar 
recreatimial developm nt and depemfsnt 
upon the creatkm of public sentiment that 
Will teach the hands of taxpayers to And 
thalr purses Iowa to take an axaaxde 
baa i^na for a oomprehenstre system of 
stste parks Its Oonsirvstion Oomabi- 
sloa has already secured several tracts 
snd hopes ultimately to hare a park ar i 
eessible to any rasMant at a dlatanoa of' 
not moca than a county from his owmi 
home Tha American and Beanie Preaer 



tolxai^'s 
fke anstuov 


Given a bolt and a nut— 

Can you increase their efficiency? 

Bolt* and not* are ancient hutory Their use is aa 
old aa the metal-working induatnei, their applica- 
tions myriad 

Can you increase their efficiency^ 

Up to a few years ago, your answer would have 
been — and rightly — * Of course, use washers! ' 

Then came the step beyond the washer — the lock 
washer — an active force holding the nut to it* ]Ob 
instead of merely offering a passive resistance to 
Its loosening 

But today— to get the utmost in efficiency from bolts 
and nuts— your best answer is to be found in the 

NEVER SLIP 



LOa'WASHER 


the only washer with corrugated gripping surfaces I 

These corrugations give the Neverslip 60% greater 
gripping power than any other lock washer — as is 
proved by the Scieniihc test of disinterested engi- 
neers whose report will be mailed on request 

Oar booUat—'*RaHtm — A CrtftpmM Story** 
witl Mioo you intorutmg facto about Noomr^ 
ohp Lock Waohorm—and how th^ holy in- 
eroeuo tho ofhewney of your product A 
copy wUt bo matted you from on roquoot. 

Leek Wmskmr D m m s n 

National Umbrella Frame Company 

30tii and Thogqwoa Sta, PhitodalpMa, Pa 


vfttKm Soriaty an arganlaation wicb head 
qnartm la New Torfc Oty baa alikady 
dona aoma valuable work In dafvelivliig 
public areas for ncraatloo naea 

Phlhide|phfa*g Taar BomIm ud 
Hflbg 

(OdariHead from gaga W) 
taka tbe trail In motorcydae with ride 
<M and ovartaka tha fMng aaetor ear 
Shooting firaa a motorcyrie gobig at a 
mUe a nlnuta la haardous Inteliuai ati 


Hardumm and Auto Supjdy 
Deatm can cappfy yoa mth 
thiM spociai UMcr*M Aspori^ 
moni of 530 Nsueraftp Loch 
WachcTp of accoTted sisss. 
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KKCENTLY PATENTED INVENTIONS 

it ontlnurd from pmffe MS) 

MachlitM and MAchaalcAl Derlces 

( KNrRll<IU}AI riIMP— U A Mykiii Box 
n Hubrlght < It; Cat (>na of the foremont 
(ib^rta of the Invention U to provide a M*lf 
balanrloK runner for rnitrlfiiiral piimpii, the 
ohjcrt helug obtained b; the une of a baffle 
plate for laulaling the Imjieilrr dlak from the 
reduced preMure at the pump Inlet, thereby 
leaving the mnuer to float freely tii the pump 
ease and relieving einl tbruat thereon 

8K\MNO MACIITNK— A A Bo i ton r/o ‘ 
Jeniilaga T*crt« WitrkH fSirp Park Are and | 
Hale Ht Bronklyn, N k Among the obj^rte { 
of Ibe Invention la to provide a aewlng ma 
chine In which the work la prcaentHl to the 
needle upon a traveling carriage In atralght 
llnea without any aidewliie wabbling The In 
rentlon baa particular referenrti to the car 
rlaga conatructhm and lla aaaoclate parta, 

WATBB FKKD FOR HThAM BOILKHR — 
W A WBiTMuau, Nrlwtnrme Ohio Tbepriroc 
object of the Invention la to provide a rocelver 
to which the feed water la delivered by a 
■apply pipe and ao aaaoclatrd with the trap 
that with each operatluu of the trap the water 
will flow to the boiler from both the trap 
drum and the reedver whereby any predeter 
mined amount of water may be fni to the 
boiler with each operatton of the trap 

TIUH COVPROIi.>*J h WiKKLnk, 28 Ooai 
Ht llempfltead N Y The Invenllim relatca 
more particularly to a time control for uae In 
cunneetton with the operation of a photograph 
printing machine, althnngh not nccewwrily ^ 
llmltetl to Ihia adaption An ubjoct la the 
conatructlon of a device which will aiilomal I 
Icalty relbaM the paria and eztlngulah the I 
HnuTce of llliiralnatlon upon a predetermined I 
amount of lime having elapsed ' 

TURBINK — L. H. Ottniaiu nellflowcr Uo 
An object of the Invention !■ to provide a 
turbine embodying but relatively few parti 
which rendera the device of almplc aiul cheap I 
construction A further object la to provide | 
a turbine rotor having an arrangement of disks I 
kavlng concentric annular cormgatiniia A 
stil] farther object Is In provide an antnmatlc 
arrangcmtinl of governor fur con trolling the 
valves In accordance with the direction of the 
flow of steam 

APPAUATI/H FOR RHCOimiNO MOTION 
AV1» aorNO— It. D Gbat^ Midland Park 
N J Tbc Invention relate* to apparatna for 
producing a moving picture ftlm and a anuiid 
record In aynchronlaiu, Xlie object is to pni- 
vlde an apparatus fur recording mullon and 
Honud arranged to encompass a number of |>cr 
formers, say actors, players of musical In - 1 
■truroenta or other aound-pnNludng media | 
dlatrlbuted on a stage or other support for: 
producing both a kloetuseopic record and a 
sound record 

KRVHasiBTR PAV— II, M MrkaAT Ull 
lings, Mont The purpose of the Invention Is 
to prorhlr means contrullable by the o|icniliir 
for changing the pitch of the blades, and for 
reversing the direction of such pitch By 
the aM of thla device a fan nr a pntpeller can 
be ao maulpulateU to produce au luflnlte 
number of variations In the volume of air, gas 
or liquid controlled so that the velocity and 
volume of the enrnuts may be regulated 
without changing the speed or rotation 

Madlcal IWYicMi 

KAUin TKi'TII ATTAt liMNST—B Pws- 
snso and W Siinrr, aUdreus B FUsherg 1300 
f*lay Arc, llnmx, N T Thn iBveutton hsN 
IwrtlciiUlr reference to an attachment adaptiNl 
to scenm false teeth la the mouth of the 
wearer It comprises elements hinged to the 
opposite sides of the plate and means for 
normally effecting the movement of sabl cle 
Bents to cause the aame to grip tbv gums aud 
to prevent the teeth falling when a person 
rongbs or aneeseo. 

Mukal DericM 

TUNING WIDM PGR TBUMFHTTfl AND 
TIIK MKH— b B Hrgivpogrr, RtllltrgCer 
Minn Thn Invention relates to an adjustable 
■top by which to determine the position of 
the slide to pruduee a note of desired pitch , 
from the Instniracut The object Is to prorhle; 
a conatmctlott embodying tbreadcdly engagnd 
parts and stop membcri whose rslatlrs mere- 
ment takes place wttbout dangar of Impair 
ment of tbs threada 

BOnvt> rOKP^W B. iBiainwir, WestPesi- 
broke Maine. The invsattoa relates to string 
Instruments and mors particularly to viollna 
Tbs object Js to p rovi de a post wbieb may hei 
poaltlonsd directly under tbs bridge and by 
meana of which tbs oC the sound' 


waves are glren mors earrylnff power toffstber 
with a more resonant tons quality Tbs post 
nay be conveniently utBlaed In conneetion 
with different types ot stringsfj^stmmeata. 

Prim* Moren mad UmIt AeecMorIm 

HAKI-'TY f*RANK.— C OaggN Cornwall 
l^andlng N T The invention has for its ob- 
ject to provide a safety crank particularly 
adapted for use to tnmlnff an Internal com- 
bustion engine or<r for starting the earns, but 



sncTioNAL Minn view or run inx'kntion 


which Is not necessarily limited to this adapta- 
tion, aud by means of which, upon a back fire 
<»ccurrliig a retragrsde itM*veniciit will ns 
suit through an arc of such smalIncKs ns t«i tic 
well-nigh irapcrcrptlble so that ao injury to 
the upeiator may result. 

YrrinANI/I n,- W R TonnauB, Alexan- 
drta l4i This invcfithm has for Its object to 
provide a device of the character specified 
which may be attached to the exhaust pipe of 
an Internal comhnstton engine as for Instance 
that of a motor vehicle to uupport the vitl- 
canlser In iHStlUon for use and to heat the 
viilcanlser by the beat of the exhaust gases. 

Railways and Their Aeeesnorles 

RAIL* JOINT — <t 4 Mraviiv, llaradero 
FCi A Uueuoii Aires Argeutlna, The gen 
cral object of the Invention la to provide Joint 
elements to insure tbc free expsnajon and 



A PLAN AlCO Mina VISW up THE JOINT 

Min traction of the rails under changes of tem- 
pi rature and the maintaining antomatically 
of tbc Joint bolts at right angles In the rails 
wlthunt stmlntng -the boUa, and to prevent 
Jnrs or shocks as the car p ass es over tbc Joint 

IHNm OrKBATlNO MRC11AM8M— J M 
IN>mh«^, MW Qlst SL New York N Y An 
object of the iiircntlon Is to produce a power- 
o|H^atlag door mfchanlam for railroad eara, 
macbes, street oars, and subway tralna where 
It Is eescntlslly necessary to handle crowds 
still nil and empty coaches at fast aa poeslble. 
Aiiiitbcr object la to provide a door operating 
morbaiilsm which may be operated by one 
man such ns Ibe motunnan or engineer 

We wish to call attention to tbs fast that 
we are In a poaltlun to render s om pst sa t serv- 
ices in crery branch of patent or tradt-sutfli 
work Oor staff Is romponed of meobaalcal, 
electrical and chemical experts, tborenyhly 
trained to prepare and pmssents all patent 
anplicntb>i»* IrrospectiTt of tbs eomplax natira 
of tbs subject gutter tnvolTsd or of tbs 
spcclallasd, teobsleal or scleotlflt bnowladgo 
required therefor 

TTs also bars aasodatsg tbrougbont lbs 
world, wbo aaslgt In tbs p r oss su t l sa aC patast 
and trade-mark appUcattoas fllsd In aU ssaa* 
tries forsl«B ts tbs Uaitad Itatsa. 

ICUNN * 00,. boUdtasa of PalMti 
Woelwortb Bnlldtaff. MBW TORS 

Towsp RulMtaf, CRIOAOO. ILL. 

RelenrifieABurleaaBWff. WARBPrOTGlI. O. C. 
RoboH BoOdtoff, Mil nUNCIbCO. CbL 


beat If « bit la made It la mere aoetdeBL 
Tbeii, too, the police take all the riak of 
oolUaloii Not looff alsce a ganf of yoatha 
too, tbe police take all the rtafc of coUl 
nIoo Not lonff aince a ffanff of youtba 
uaa arrested in rhiUdelphU for antomo- 
title ateaUna and tbe leader, a aercntcen- 
year-old, boasted of tbe trlcka used by 
motor car tblevee to escape tbe police He 
txplalned that a aortea of left-hand tnma 
at forty mile* an boor will Inrarlably dis- 
tance tbe fbstoMt motorcycle If It la carrr- 
inff a aide car. as Is nsnally tbe caae 
Kvon without tbe side car, aeoordlng to 
this expert, a motorcycle cannot tom 
with Mnfety at as high ^wed us au auto- 
mobile, ao that escape la only a matter of 
continual tnmlnff 

Home montba aso a Trenton motorcycle 
policeman was shot and killed by a boy 
auttanoblle thief fleeinff from that dty 
He had overtaken the car and rode along 
aide, or within a few lengths, for nearly 
a mile before he was struck with the fa 
tal bullet It la contended that bad be 
lieen equipped with a tear bomb his life 
would baYo been saved, in all probability, 
aa be bad plenty of opportunity to throw 
It Into the CAT Another advantage of tbe 
Immb for this kind of work la that It 
makes a stain on motor ramish by which 
the car may be rccognlaed by police else- 
where, If tbe driver eucapea bis flnit pur 
Muen* 

*Theae liombs wlU not bo used against 
o\cry crowd that cron tea trouble," aays 
Kuimrlutondont Mills *‘They are for use 
only ngalnNt mobs lient on destruction , 
mobs that assmuo dungeroua proportions 
and tbnt cannot l>e disporitcNl liy onlinary 
methods, A Uimb squad la being formed 
for each police division, and these men 
will lie trained lu the use of the new 
woaponH. Only men who can keep their 
beads lu emergcucloa will be appointed to 
theee aqnads." 

Copper-FWiiiff of Ordnance 
Materials 

(ContkiHfd from pope 197) 
of sheets, bridges, tanka, piping, etc, are 
oouucrnod 

Without giving a detailed description I 
mer<l,v recall ihnt the metal iol>e applied, 
that la to Hay, In the prcflcnt case 
tho tin lead alloy In liitriMlnced In 
the form ni 1 mm to 2 Vi mm 
diamoter Hires In the central juirt of 
a blowpipe noixle (oxyhjrUrogen or 
oxy acet j I ciiIl blow pipes) This thin 
wire is drawn longltndlnnlly thningh tbe 
iiosxle by means of a turbine actuated by 
compressed air When the blow-i»lpe la 
priqicrly ndjusted tlie molted motnl ia 
trannformed, as it comoa out of the noo- 
zlo, owing to the roomentaneotui deprefe- 
Hlon that occurs at tlmt very place, into 
comparatively low-temperature partldeM 
which nro oxiielled with extreme violence 
by the blast of air 

Thetw imrtlLles stick to the surface to 
be covered, which can, In this manner, 
riKtlve a thick or thin coating as dcstreil 
In order that aueb coating may Rrmly ad- 
here to the surface on which It Is pro- 
JmbNl It ia moHt Indispensable that this 
surface should be properly cleaned by 
means of the sand blast 

Tile Hchoop metal (graying pistol Is 
rc»anincuded on aitxnint of its facility of 
working Its dimensions are 15 z 35 x 10 
mm and It weighs IMi kilos (a little over 
3 lbs,) . It enables projecting about 8 
kg (16 lbs.) of tin lead alloy tier hour 
Now, tbe quantity of metal required for 
eadi shell Is very smell as shown by the 
following table 

75 mm gun 6 to 8 gr 
155 mm gun 25 to 80 gr 
820 mm gun 80 to 100 gr 
Therefore, ab^ can bo coated In a vary 
short time Bealdea, tha ona tings obtained 
In appllcetlcm of thla Beboop process ed 
here moat firmly to the aurfooe and never 
detach themaelvea from tbe khelU daring 
their handling and tmaaportatlea. 

Tbe brief statetnttit above Wuh 
tretM the natfidnena of thlSL hivantleD. 


SssttnlMr if. Ml 

I **Tbe nae of this prooesa,’* writes Od o n a l 
Uercler, Inspector Oenerot of tbe heavy 
ArtlUery material and training, '^provided 
I on Immediate aolntton to a altaattan that 
become most aeriono. M o r e over, it 
brought beck to life guns of tbe largest 
coUbers, that were conoldered as deflnitriy 
out of use after 500 abota, while they 
have exceeded 1000 Shots and otlU give an 
aoenrata firing," And In another note he 
ogidn soys "that as far as facility of 
adoption ia concerned ttda pr oeeea la not to 
be compared to any other since It la most 
reliable while bring hardly notlceeble" 

A ProUm in Lnwhi 

(Confieved from peg# iM> 
when It was fonnd that tbe water levri 
had been lowered only 8 tnriiea. Bnt thla 
meant that tbe one skip was able to oflSaet 
the inflow and do a little nnwaterlng In 
addition The second Vklp was now In- 
stalled* the work being done In 8 hours 
thla time. By tbe following day tbe two 
akipa bad reduced the level about 8 feet 
The pump room was now aooeaglble from 
the air shaft and tbe skips were kept at 
work Intermittently until the pump could 
be started up again Tbe aklpe were in 
fact, able to keep the water from rising 
again by bring worked one-half or one- 
third of the time With a single skip at 
work a trip could lie made In TS aecemds. 
But by an effort this time could be re- 
iinced. it was found, to 60 seconds. When 
two wore working slmultaneonaly, a Alp 
would discharge every 81 to 88 aeoonda 
It took 20 seconds to hoist a skip and Us 
load through TiX) feet, and about 14 sec 
onds were consumed In Blowing down and 
dumping The dumping waa done in 5 
seconds. Mr Brackett calculates tbe ca 
parity of the combination of two Alps at 
2120 giilloiiM per minute The coal con- 
sumed In making steam for tbe hoisting 
engine Is cHttmated at 10 gross tons per 
day of 24 houra This estimate rriatea to 
the fuel pro)wrly charged against the 
hoisting of the water 

The electrically oiierated holata are now 
entering the fhdd In competition with those 
operated by steam I,ocal conditions nat 
nmlly iiluy a imrt here Where electricity 
la already used by a mine or group of 
mines, a hoiat will likely prove moat 
economical wlieu made a part of the pre- 
calling aystem Whether the control U 
better with ricHfrlrity I cenmit say If 
NO, this would Im* a strong point as loaded 
ships constitute more or less of a menace 
In vertical shafte Thtrty-elght thonannd 
pounds free to fall 700 or 800 feet might 
do some damage 

Group HcdidM 

(Cosfriisrd from pope BOl) 
generally done for thirty or forty dollars 
There U hardly any question of exploits 
Uon of the patient here Well organised 
and self respecting Groups adhere as 
closely to ethical pxmctice os though each 
man stood alngly 

Probably it U due to the Influence of the 
Muyo C?Ilnlc at Roriieater, Minn , that ao 
many of the gvonpa already organised ore 
to be fonnd In the West and it la only 
recently that the more conaervative Kast 
has become the center of the advance, 

OUnicB are now actively operating lu 
Duluth, Minn , MiimeapnUg, Bdun , La 
Croaae, Wia. ; Madlaon, Wla. , Bon Diego, 
Oat , Little Bock, Ark. ; Bonth Bend, Ind , 
Hockford. Ill , Cflevriond, Ohio. Detroit, 
Mich., LaxBigtom |Cy ; Memphis, *Sma,; 
New York (Sty , RoAeater, N T , BoflUo, 
N T , and flyrocuse, N T There ore ub 
doubtadly others wMcb ore not so well 
known, but this list will serve to Aow 
how wld^apreod tim movement has be- 
eoSM, and theae rilnica are only ptnneefs In 
a development wtilck promioee to supers 
sede the old^rapihlflned f om of medteel 
practice. Oieop Medicine ts one oC the 
outgrowths o(t OUT eottptekUfi. ThomuB# 
spirit ts sbrORd to other protemtona end 
wo find the towggrsten&tog pgrtnersi^ 
with reistd to ertsafafoL gud corpomdon 
towc onMieek WMv nMilntea wM 
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PATENTS 

r ' TO0 HAVBi AK INVENTION 
wlilohtoa wWitopfttont vou «ui 
wrfu tmf ftod irmf to Munn A 
Oo. for mtIm In nord to tbe boot 
wny of obtainitii proUotloa PImm 
iipo •kotobat or a. model of your in- 
fwUott and a deneripUon of ifao 
dovlotr explaining Ite operation 
AU eommunleatloM are etrietly eon- 
fidential Our vaet praotica, extend- 
ing oTer a period of eeventy jeani 
eoablee ue In many eaeee to Mviee 
In tegard to patentabUitr without 
any expenee to the client. Our Hand- 
Btm on Patenta la aent free on re- 
queoL This explains our matboda, 
tarma, etc., in regard to Paten ts 
TVade Marin* Petelge Paleats* ela 
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It prepaid in United StatM and 
■Iona, Mentco, Cuba and Fanami 
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Seteattae American fT BO per year addlttaaaL 
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The cemldaed eubeerlptlon raiee and rates to 
forelxB Cnnntrle^ Ineliidlax Canada, will ba 
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Banlt by postal or^xprmg^joiiar order, bank 


Classified Advertisements 

Advertialnff ta this eolnmn ta fl 00 a line 
No leaa than flTt nor more than 11 lliMi 
accepted. Count eevetii word* to the Hae AU 
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cotostrucUonal anglnssr. the besting Oatf 
TeatUsUng anglnssr* and the oxcavAttng 


Wbat more sans than that our bodlea 
Aoald recelTa the same conslderattoa aa 
our legal welt-betng or our babitatlfmst 

Tbs layman la tbs j^naa must vitally 
affected by this new derclopment for tbe 
rstsois d*dfr 0 of medtcal sdenoe K after 
all. the patient, and the medical profes- 
sion keeping abreast of the times must 
work together In the future more closely 
than in the past for the ultimate relief 
of Buffsring humanity, empbasiiltig mors 
and mom provoaUvs tnsasures by the itarly 
detection of disease and thus securing onr 
maintenance la health. 

81r James MacKensls has recently or 
ganlsed a cltnlc at 8t Andrews to he de- 
voted to the study of the early symptoms 
of disease He bellevpH that **liefore or 
gans begin to break down under stress of 
disease there is a period of Infecthm or 
Intoxication referable to the whole sys- 
tem hut not definitely located This la the 
period of early signs and symptoms. The 
Myraptoms are present but because ther 
aro not yet referable to any system or 
orgou aro largely discounted with the re 
suit that opportunities which can never 
reinir are mtsseiL Necessarily, the stiuly 
of this vast and vague field demand tiro- 
lefM energy 

It la believed that eventually a medl 
(a 1 examinatlou of our bodies will he as 
mmh n routine of the year as is at pres- 
ent an examination of the teeth Group 
Medicine Is a step In the direction toward 
taking preventive incusiireM in bi*attli as 
In sickness. 

Fish Stories That Arc Stranger 
Ulan Fiction 

{Cmtimucd from page M02) 
petiifletl article A box full of them 
would pass for an usaortment of whet 
atones Just like those used by reapere 
In tbe fields for sharpeiiing their aeythes. 
One won Id never suppose that these stmiii- 
like ohJiH-ti could lie convi*rtod Into Jntcy 
fish-steaks, lliere ore himiwer, the tell 
tale H(*sh markings, and a few parings of 
a larnknife from the boxwoisl-ltke aub- 
stniice tells yon that yon are in the pres- 
onee of a dekk. table iMmlto-steak for whirii 
the Nlponeso in Amefi<*a pay two dollars 
a poniid It Is used sparingly, however, 
by the Orientals, who grate It for use In 
soups and salads. An American Imslness 
man nuuld be apt lo keep It on his desk 
as a paperweight and a constant source 
of mastery t<i his frienfls, Kach Nmlto 
yields fonr such **Bteaks.'* They arc sun 
dried without a particle of salt, then 
smoked thoroughly The result is ft Moiie- 
lifce product. It is perhaps tbe chief fisb- 
prodnet edible curio of tlie globe 

Another queer marine product from the 
lulaud-sea are dried eloms. They are «dd 
loose, or are spitted on split bamboo when 
fresh and thus dried The xo^lM **bom- 
bal dnk**— so much used by Orientals as a 
curry In rice dishes — Is a regular Nlpo- 
nese product It U rotted fish. 'Ylpened** 
to the point where the cellular Hskuo 
breaks down through decomposition Than 
It U sun-dried and put up in cans. The 
odor Is dlogustlngly penetrating — so much 
BO that one gets a whiff of It oven through 
tbe vuiipoaedly Impervious sheet-tmtal 
cuntalnsr In use. (bo Asiatics toko up a 
little of the llght-brpwn aulistanco and 
powder it between tbe fingers over tbeO 
platoa of cooked rice It leavts a dinging, 
nanaeons odor on the bauds. 

It is a singular commentary on the 
many faiths and creeds and notions pre- 
vailing amid the uneducated of Alanbat- 
tan — and many of tbe educated, for that 
matter t— that a certain fish-prod^ 
should be on dally sale here as a suppoM 
mrs tor rbeamattsm This is the eel- 
skin It Is sold In varioos slaes. Tbe 
Idem Is tied around arm or ribow or wrist 
or ankle or thigh, or etaewhers near the 
affected part And there are tboaa who 
swear by Its aflectiveiiml 



Tbe l*an-Ainerleiin RulUtii) In Wnahinstnn Wheru tbti IMiHU'iiiunsnt Cunfervueo 
Will rnbtMy be Ueld 

*‘God and Oiess at the 
Washington Conference’’ 


Will there be another world war? 
or wilt Groat Britain, Ja^^, the Unite<l 
States, China, Italy and Prance meet in 
a spirit of mutual understanding at the 
grsat Disarmament and Far Kastem 
Conference to be callefl in Washington 
on November 11. and settle in fairness 
and Justice for all concerned the per- 
plexing questions that stir the Pacific 
wid threaten the future peace of the 
world ♦ 

How open is the Open Door? 

How about Shantung and Pacific man- 
dates and '^foreign spots in China? 

Do you want to pay srour share of a 
ten billion dollar Intematiunul navy bill 
in the next ten years? 


Th« whulo World wftlia brcMUikwiJy fur lh« T«r* 
d!t*i uC the hhUuhb KMwmblMl at tbla oonferana^ 
WllUam llard wcU knnwn for hJ« brllUant and 
lncblv« wiitlns cn International pnbUma. wU 
be ASIA a ■peelal enrreapiindeni at tbe OlMUrmaf* 
meat and Far Eaatem Conference and wlD 
write a iirrlm of artlekn nn the Cmifrmwe for 
ASIA R<wd Winiam Hard • Gnd Kod Chew at 
the WaHhlnston Conferenoe '* It will sWe you a 
vivid iileturo of the leadlna Aaaerlcani who wiU 
bavo a part In tbU PaclAo ahem game to bs 
lilayud at Waehlngton It will giva you a paiw- 
ramk new of the h'ar Kairtem Qunrtioiu that 
di-mand mhitlcm and a pruphvUe inltirpreiaUuQ 
of ihu dtpbmuitlc ancumeuU that will be toaead 
hark and forth acmaa the Conferrnen Table. If 
you ara Intoreatod In thia Conference -and every 
American muat be Intoroetiid In this Cemferenoe 
-you cannui afford to mlaa WllUaaa Hard*! 
artirir in the October 


ASIA 

The American MAGAZINE on ihe Orient 

More than AO mustratlonH Art Inaert of 8 paenn. 

Today the Intcreat of the wt»rkl la centerwl In the Fhr Raat Through tho 
pagea of ASIA one gtoana not only ttu «M faHclnation of thr mmantlo 
onantrim of the Orient, but Hraiklliig chapterH of prcHCnt-day htatury be- 
yimd thu Paeiflr 

To know ASIA la to be oonvomant with tho beat talk and the beat think- 
ing of tbe dv 


CONTENTS OF OCTOBER ASIA 


TBK LOVKUBST LADY IN CHINA 

Ay / 4 daMa Btrk 
She muBt HleT erled tite revolutionary 
array that marehed agminat Ming Huang Ehn- 
peroT of China. And like anuih<>r DaHarry 
the exqulette Kw^fel paid the trrribir penmlty 
for having bran Inrod by a great Ruler Th« 
old goMen daya at Veraailles pale in ctmiiari 
eon with the effnlgeat aouK life at Chanff-an 
where Ming Huang lavlahcd the woajlh of the 
Orient upon thJa ChJneae girl. 

THE rglSlDBNT OF THB^FAH KAaTiOW 
RBPUBLIG BpHVV Fan 

Not long ago there lived In Oikwiiu a lawyer 
named Tohemon At the time of the Kermaky 
ravotuUon In Kuaaia ho dlaappearvd. Twlay. 
ofBelal i ii r aaa g aa eomlng out of BIheria f^ 
the bmilquartera of the new Far Kaatem Re- 
pubUe--a amtlon of Hlberla etretchlng fnm 
Lako llaJkal to Kamohatka -am alanw! to, the 
Prwtdeat Kraaneatchokolt Knunot^Moff 
and Tohelaon are one. Here ie a UirllUiia 
ehapter of hietory 

OFF DUTY IN BAGDAD By getoad OortoM 
Mr GorboM waa an oAerr in tbe Maaopo. 
Raiiedltloiiaiy Force, and knowa 
In peaee and war IHa daHgbtfoay 
....... bnpmmlona give new color to thn 

ao tf ae ahope. the haaarB. and the taoming ttai^ 
row etmeta of tkla anatoBt elty 


ROUGH WEATHER IN THB PAUMOTtB 

Wg FraUrtrk O Briett 
Again we Mdl with ihbi rumaiicer of ihe 
South Beaa nnri thla time eneape with him the 
thrilling peril of a waterspout that aeenu to 
link heaven and earth In a narrow oohimn 
THB TRRRArRD ROAD OF THB TWO- 
BDGED SWORD MOt NTAIN Ay Lf I ai 

AnidwA vrrjrfcm by Amit /.orreU 
A Chlneao poem rendered Into EngHah verae 
by Amy Ixwell la atwayn an event In literary 
rlmlm. Thla ono holda all the rxouliiltcncaa of 
old China 

TUB PHIUPPINKS BKFORR MAGKLLAN 

Ay H Ottoy^b^ 
Tha flrri. of a aorlea of Impurtant artlelM 
dranng with aourewa of Malay elvlllsatlon h^ 
fore the beginning of Bpanlah faintory on theie 
Jahuida 

8 LN-CU 1 LD By Ctoaetfirre Tmaottrd 

The whlmaleal e a periewew of a little rirl la 
Hawaii who makea Intimate friends with na- 
ture -a IftUe girl that Barrie waaM have 
loved. 

MY AFPRBNTlCie-DAYB IN PERSU 

By Voari B Nfraa 
rfeturaatme reralnlaeeneea tif a Fcrslan 
youth who atartoit Hfe In a vlOage earpenter a 
Hhni^t and aflerwarda. In America, beeame a 
■tudent at Johna Hniikina Unfvendty 


SPECIAL OFFER 

Foot Months for Ono Doilar — Qpsn to Now 
RmadorkOnty ^ 

AST A is on nle at all nowistaiids at SAo per 
eopf. This off^ brings you Um naxt 
tour lMMea- |l ,d0 veins flar one 
dollar, a saving of 40c FIO ^ 
out the ooupon and take 
a trip to ASIA today 6^ 
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Accuracy 


From the timplett test of 
memory to the most elaborate 
apecifications* whenever an 
cntler u to be given it is the cus* 
tom of the vast majority of 
pec^le to put it m writing. 

Thu constant writing of oiw 
ders IS for die purpose of insur- 
ing accuracy People are 
afraid to trust the ability of the 
one receiving the order to get 
correctly, unless that order is 
put on paper 

What a trBmte to eiceptional 
skill and training* th^ is the 
record of the Bell telephone 
tyt^axL Last year more dian 
deven billioo telephone con^ 
venations were held over the 
Imes of this system. 

Each of these biUioos of con^ 


venations required die giving 
of an order to a telephone em- 
ploy^ Not cme of these or* 
dsgi could be put in writmg. 

Some of diem were given m 
loud voices* some spoken in 
munnurs, some clearly stated* 
some rapidly shot out so 
remarkable a standard of accu* 
racy exists m the service of the 
Bell System that mm dian 
ninety-nine per cent of all such 
Olden were correcdy received 
and executed > 

No other "business is sub* 
jec^tosuchatestasdik The 
record of the average of service 
of the Bell System for die last 
few months is proof that the 
tdephone has returned to iftt 
pre-war standard of practice. 



WaaMtntHra Mdshfnwrao 
qMttttiy Wa jKod DO all pm 
BELLASOSmS MINBTia 


■ ofCrutfe AalMBtOT tn My 
[tmIm at our avorid tamoua 

iaCMMrfa. Waalaacarry 

ftUaa, aplo yama, waava bmIm aU aorta oT 


Eor anythlOK you want la AAbaatoa turn to 

KXASMY 4 MATTtSON COMPANY 

DtPT S-t ^ 

^MPLCfl PCNNA . U a A ^ 
enirt «f Ihi wArirt lirim StSMlM nun 


SI N|S CMom el 

SaENTIFIC AND TECHNICAL 
BOOKS 

IMv 2fff IMh Ml SSI AuMKh 

S GI kXJTGD from mora than 7 000 UcmIis atUl 
in |>rf4t Thta catalt«ua fa tha faUM am 
bant Uai n( taahalo^ a^ aofaatifta Utaratura 
wfatoh oAA ba wourad. CcodickiM im tba 
IfafalnK buAww AM Buwt apTATA and It fa with 
diffliawtyUufaauwy booka oanbaobtaliiAd Par 
tUa riaaon thU Umaly eataloM of hooka wUah 
oaa ba had wiB ba par tiimlarfy wakvinaw 

ir^ fa-dav M ew 
Sml Aaa an ap^faoMaih 

sanmnc ameiican rtmuttnNG ca 

miMMnr WaahraiAMi lfavTark,ILT 



STEEL SHELVING 

Toot Stends, Tocrf 
Cabinets, Prewed 
SteelBenchLegs, 
etc. 

A4 jby C at f fanw C 

0AV» Lorrori 

ChMlMalWdMil*. 


\ 

* Bell SYeTEM* 

American Telephone and Telegraph Company 
And AasoeiATBo Companies 
Om fathy. On. Sytttm, Vmiv tr m i S t nii i, mmi M 



Tlnmlljr, tte .Mtor May d**n mssr 
sale In tiM lioDsul vtoiva tbe hard sUrk's 
tiolly and shark flns. lAiate an alao 

catmed woms ^Imported aa 

ridh Tbplr notrltlVA Ttiiie lelom 
And in the quarten only— amoarj 

. the Iberian, ttaltafl^ and French flah 
j<bnpi*— wilt find the Awh raalla on 
iiaip In aeaaoo altre, cre^n# aU over tbo 
ahop, whlla eanae^ atSwed analfa and 
froas* iPIta, dried and^ freak, arc avallablei 
8cn weeds as fomUT’am obtalnaUe regniar- 
ly at Irlah and AaUtic stores in large 
▼ariety 

Ths Grantts Gotm Bridgs Acraw 
ths CMorado 

iQ0Htkmr4 from page edg) 

Anffel TraiL The packing of the cab)ee 
dti)\n ]nt(» the Canyon was acoomplistked 
on the 11th and ISth of April pf the pres- 
ent xear, and the two tasks were exeentod 
wltbont a mishap. The jonniey In each 
case ti»ok from eight tn the morning until 
four o'clock in the afternoon— two hoars 
being allowed at midday for rest It 
ahoulfl be borne In mind that the floor 
timlH^rs, the banger, the stirrup rods 
had likewise to be transported on die 
bm ks of imcdL animals , and alt told soms- 
tlmoA more than 40 tons of materia la and 
supfdJps were ^ua gi»t down to the 
river's edge. 

The IkMpr system of the bitdge Is sus- 
p(«iided frfNn the main cabloN by 44‘lMh 
iqpm'lal steel wtre-rupe bttngen, placed 0 
feet apart, which are sttat4ied to the floor 
beams l>y % inch steel stirrup rods, spaced 
111 Interrals of 8 feet Kaeb banger cable 
fs yokfd to two ddrrup rofls. The bridge 
iSo^ is^fl feet wide with gdard rallM of 
heavy mod) wire, and owing to wind ac 
tion and vibration It has been found ad 
visablo to provide Impounding gates at 
each end inf the stmctiiro so that only one 
idnfe or horse can be taken over at a 
time Until accustomed to the Journey, 
the animals are blindfolded 

The maift emblea were drawn across the 
Colorado and auehored during the ae(v 
and half of April, and before the month 
ended the floor boards were In position 
The suspension bridge was formally 
opened to travel on the 17th of May, and 
l^e span cost eomtdeto substantially 
fVlSiWO Two other bridges are contem- 
^abHl for different points on the Colorado 
within the National Park area, and they 
arc Intended to facilitate still further 
rhh-to-rlm travel It Is not hard to Im- 
agine the thrills that will be experienced 
by the uninitiated when first venturing 
across the bridge astride a blindfolded 
pack animal, even though the beast may 
)>« a sure-footed burro or mule. 

Natonl DeedgMArtiflelallr Pra- 


Experim^tl aa4 M odd W cA 

OMBT WH».4IMHww,8L.lfc.Tw*ttr 
CwIm S^iM, A 
mi Mm' kU 
n» VILTEK MFQ. GO. 



M. 


'mAMMm 


/m 

wmrao 



bam daroiopad, 
•sbiMuMea wfU 


"EepMHtw iTy im 


thif 

coftdltlons' nHU hath 
i>f oQuraa, soma of tha 


iCoatifNird from page tOS) 
formed. Others develop Into fenca-ltlEa or 
netted crystals, while others have certain 
axis parallel to each other 
But eadi ^Ustluct substance which is 
crystallaable has a definite crystal shape, 
and this shape is seldom If ever dupU' 
osted in any other substance when ex- 
amined mlcroioopicaUy ThU u ^Jne to 
the internal structare of the metacole, 
although there may be a few limiting 
fofms posmble with the same sobstance, 
such as tba cube and the oc^edran, etc 
|«fint both are built of rtnmar parttclea, 
and tbalr arrangement, in thafbml analy^ 
aig, if Bie same. 

Three separate types of cr|BCaIlaed sob* 
stances can easily bs ^isttngnlAed npon 
tbf iUda of tha mlcroaeopa. Tbeaa aral 
the orystals tbemsdvea, tba barred or 
crowed fonns which haTt oba axSw par- 
altol or neariy ao, and tboaa which de- 
velop cnrvlag or spiral-llke gh a pea Hke 
winter flowen oti tba wlattow ffluiA 
Such forma can ba prodooad from pure 
aatts whan dlmdvad In water and If a 
drop of this soluthm Is than j^aoed on $' 
glhss Nlda of tha rnknaeapA Whso tba 
water has mporatfd, mWh mnat net ba| 
hastened bnt pr ogrssa jdimfy under ordh 


Ip one direction at tha axpm ig a of the 
ofbeys, but this Is not tnrn fnr all salta. 
No matter how often the same substaaea 
may ba taken and eryatallied out of so- 
Intipn nnder Ihese coitions, tha ommo 
charact^stic sbapw wll] aftMgs ba ob- 
talnad. A drop of the anbstanoe Is salD- 
ctent for mlcgomil^ analysia, and a very 
dilute solution is all that Is necoasary The 
most ctsnmoQ solTeut Is water, and wbar> 
ever ponible It sbonkl be naad. Alcohol 
and other very volatile liquids are not 
very WsU adapted for Biis purpose They 
seldom produce Cbaracterlstle crystals 
since the rate of avaporatlon Is much too 
raptf. 

When a nnmbar of snbatances have been 
studied nnder the microscope^ they will 
easily ba identlfled with accuracy when 
seen again and aa antlre system for the 
Identiflcatlon of different salts can soon 
be developed by this method fbr thoae that 
ore interested in this absorbing study 
The growth of tbe different salts nader- 
golng crystaltkstlfm can be observed with 
greater ease and coigfort than Is poaNUe 
when watching the development of ice 
flowers on the window pane. There is 
smneUilug fasdnating In watehlag the 
sudden twists and turns of f r eo aing 
wsfeara, and one instinctively qteoniates oo 
the directloo of the next shoot But It 
is absolntdy unnec eesa ry to wait for 
winter to come along In order to see Just 
as lioautiful and artistic desigiui which 
Mother Nature produces during tbe night 
with the aid of a little moisture and cokL 

Dyes for China 

T HBRA^ la a big market for both indigo 
and anitine dyes in Chins, and, nn 
fortunately, the qnsntitlee that are be- 
ing sent aro quite Inadequate to meet the 
demand American and Continental man- 
nfactnrers have got a big hold in Ohina, 
and this Is partly due to tbe British man 
ofactureYs dlflkmlty In getting export 
llcenMes Japaneap flnjM are doing a big 
buslnvm In auHlue dyes 
In 1010, tbe Imports of artlflcUl indigo 
wore vaJueit at HKTlsl.81 mfllloii, as 
against Tls.1 48,842 In the previous year, 
and. those of aniline dyes at TUlS 04 mll- 
llon, against Tls.762noo tn 1B1& This 
shows a very striking mrovory In the 
trade, but in sidto of tbo great Ineroaso In 
price tito figures are still much below the 
imports in 1018, when the value of aniline 
dyes and artificial Indigo imported into 
China were T\»J&,mjS2X} and Tls.0, 888.107 
respectively 

The consnmption cf iratbetlc indigo In 
China in 1018, the laaffnormal pre-war 
year, amounted to about 17000 tons, Tbe 
much smaller consumptioo sinoe that Is 
aocoonted for partly fay increased cultiva- 
tion of natural inMgo^ and partly by 
greater eounamy 1h the use of the dye* 


the pre-war prioe of about 
Tla. 4a00 per picul, synthetic Indigo of 
tba aame strmigth is now ssBlng at 
TlAiaOM to Tla.l40j00 per picul 
Qenpany Is gradually regaining a foot 
hold with aniline and Indigo dyeh Odn- 
slderaUe quantities of oerman aoUlae 
dyes, mippoaed to eonstst principally of 
accamnUted otodtA have arrived fnam 
Dnteh ports, and art babig ehgtoto bought 
up at Ui^priccg; Two German hive 
their own i ' 
touch with 
cUtcA end one.toto 1« >Neportai to have 
booked ontcni to an extent of about 
na^OOa The atoonf portion held by 
43erm«» dyes In this market prior to the 
war afltt stands t!bem tn cpod staid, and 
u nooe ae sofiMent stoekg aw available 
omapetWkMf wItt be bumaNngly dUBcOtt. 
Vnlew our leanfifartuteto weeenfl in in- 
tlMto aim ^'diopr devb^ 
wrtaie of Oennae dyw 
win have the utowat dttoototy fn | 
i ihnre ef tola loqtaHint a»afhsh 
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Ctaftrta* All«n Mona Fr«*l(l«it Orton D Mum Tnasorar 

Altoa C Hoffmnn tWcretnrr nil nt Bmndwnr 


Batond at th* ri tt Oflln of Now York N Y *• BowncI Cla* 
manor irate Hark Roalittc ed in t>* United 8tatf« PatMt 
Oflioa Oofiyfisht I9it by bcfai tJfle Amarioan Polil ohlno Ca 
( rea Itrl a) r vl it roeerved Ilhwtralad artlrlui muet not bo 
rtarntoeod withrqt tfermM n 

Is Airsiiip Travd Profitable? 

I I ban Ihhii prurnl that the almblp If prop^riY 
) nllt unci tarefnllY navlipitccl In a proitlcnt mrann 
( f tranapcHTtAtlon When Fcppeltn bad brooght bln 
H rk tbrongli Ita parelY ixiw rJmental ntftffM he built 
alrahliw that proved to be reltul le f r paanenger travel 
Statlstlcn bbow that Dp to the ontbrenk uf aur, Oer 
man alrAlpa carried over S5/)00 panmmjct ra f or a total 
dlatanoe of lon ono mllen wltbcmt death or InJnrj and 
many Improvemrnta Indudlug the mooring mant have 
been Introdnced idnce then jDeploTable waa the acH 
dent to ZU a. bnt H will nut prevent alrablp trav« I 
Deiilorable alao wan the Iom of the lltanlc but 
people atlU travel In atcamnhlpa and will continue to 
do an In Increaalnir nambera 
Alrablp travel la practiiable la it alao inrodtable? la 
the abaeooe of anj exact statement Igom the opotatJug 
companlea the question li open to conjecture with 
the probalillltloa in favor of uf AtnimatUc aiiaaer 
An analji|fB roeintly made hv ike fngimtr U baaed 
ttpem 5 iraftlfirtifiD of R-ao with the i unard Ifmr 
*^rmilSnai^afe the cloue of which our lontcmporarv 
admits that the commerLlal proapecta of Uie alrablp are 
'bard to determine 

la a fdattf Ship to RM whkfa two Ytarw 
ago madi a ancresaful flight from bngland to thi 
United ^ta^ea and back The Carmanla Ih ihiacn In 
ptaftrence to a fast ship like the Mimretuiua bc^ 
cause this t>iie-^ account of the high rout of oficratlon 
and amall freight carrv Ing cnim(lt> wc know to be 
unec otiomlral I he Cartnanla can Iom 1905 iHuiscn 
gera and a cn w of 0n llaktng a round voinkc In femr 
weeks with full passenger UsU Kha can carry M 870 
paasengeia per rear *R hi esmes IVU fuiSMCiigoni and 
a crew of ^ At (16 miles an hour she would make 
the round vuvage in mven dnys At full she 

would i arry 6^ pasm natrs per yi nr Hem c tc n slml 
lar airahlpa nmld cai ry the sami nuroler of pnoseii 
gera au the Carmanla ihe ten alrMhiin would in 
dude IflTOO horinpow«r and a trow of J80 the Cnr 
mania requires ^lOOO horaeiiower ond 017 nun 
Thlt’^sturpr thing economy of 25 lar cent In imwer 
and 46 per rent In cr»w in faror of the nlndilp is 
mndifled in the oilulm of ike >agrarcr by the prolm 
bUlty that although with cart the tarnmnla might 
run at full pressure ctm/itMcoasly for a year the ten 
nirahlps conid not be so run — ten additional alrditpa 
might be lequlrod as a reserve On the other hand up- 
kec*p U In favor pf the airship, since only one out of 
the ten need be laid off at a time for repairs whereas 
tlu whole service must be withdrawn in the case of tbo 
steamship ^ 

On the queation of enalue up-kcep the steamship 
shows to great advantagi Tbo i>ower plant of the 
ten airships aggregatliig 400 cylinders 800 valves etc 
would havo to be overhauled at the end of every aeccmd 
ronnd trip, and the aiparate miglne overhauls would 
amount to some 1900 per year Another expoose pe 
cnllar to the airship would be the loss of brdrogen 
Which at 6 per cent of the capacity ptr round trip 
calls for 60 mUllOD cubic feet replacement for tbe ten 
airships per year 

Attention is drawn to the fact that there are fea 
lures In the comparison, as glT«i almve, which rtcariv 
suggeat the need for the utmost laoHon before a defl 
nlte opinion Is formed as to the Ci>mmcK lal prMpecta 
of the airship The analvaU neither prows an dU 
ppoves the esse 

On the other hand the economy of gronad persoonel, 
due to the Dse of mooring manta would place lie air 
ships at an advantage tiiimigh againhtt (hat must be set 
the much greater frelght-caiTylng capacity of the 
Carmanla * * R 88 * when fully loaded with 69 

aengos, caa take hot 2^ tons of baggage ^ 


SCIEJilTma AgSRICAg 

Humming up our cob te mpor a ry aswa **tbe aeed IhA 
the utmost caution, beforvli dednltc oplhlmi la fonMid 
as to the commercial prospects of tha s^iniilm aqf 
this In spite of the fact that In the Hbportant matter 
of capital costs the advaaUge Inrilnee to the alnlilp 
This la an impartial study of a dimcnlt proUem^ hut 
we mniit not forget that alrnhlp navigation Is fkt In 
Its Infaocv compared with that of the stoomshlp, which 
ccUbratad its uiiteuary niaily a quarter of a oantory 
ago 

The DlYiniiiff Rod 

W B know so well what comaant wtR be offwed 
on Mr Oone a artule of page 210 that wo tike 
the oppcfTtunity of making It oumelvea. In (hla 
place It is quite true that one of the amt perstatent 
of the medieval myths la that of the dHtlnlng md U 
la equally true that this myth le contlaually eropptsg 
up la modem times usually being hmeted with an 
oate^bly aclendflc character by betog tied up with 
aottta phenomemm as radioactivity, wUch la at ttt 
moment imperf(^ctly understood 
On the other hand, nobody ever knows what the 
science of the fntnrg may bring forth It la by no 
means Impossible that emanstSons of one sort dr an 
other ars given off from otorg element and eomy 
compound nut merely from the bodice so far ottolally 
recognised as radioactive li Is by no aaeans improba 
bio that emaaatlona of this sort, granted they exist 
are sufikUnUy different In point of speed intensity, 
(tc for dlffereut bodies to make It pq«rible to recog 
iilae the Itody from the emanatlmia It la altogetiuff 
likely that such emanations If they but exist, will 
penetrate matter quite as fret*lv ap X rays and tho elec 
troua etc to which we have attached the names of 
alpha beta and gamma rays An open minded atti 
tode prevails on this suldetA In sdHitlflr circles^ as 
atteatid by the fact that, In tftaince the Academy of 
Sciences and the kftntstry of Agiicaltnre have been 
invtstlgatfng the divining rod for some years while 
In Oermanv uud Austria Ita possible military spplUa 
tlona were tested under oflklal auspices during the 
war 

Heretofoiw the reports that have cropped up from 
time to time that such an instrument had at last been 
1 r iDKht to the level of practical pcrfei tlon have turned 
out to lie wholl} mythical and usually delUerata 
%iads in the bargain On general principles the prob 
at Ulty Is of course strung tliat ony particular further 
cave of similar claims is In a similar dans It would 
m. cm plausible t ) suppose moreover that If the veraa 
tile divining rod which Mr Cone describes had nally 
been iiiveoted In Oermany end put into successful 
uat in that country we should not have to depend 
upon the reports of a returned traveler for our Infor 
matlm aiwut It Ihe talc Implies discoveries of such 
import In jihvslcs that W( should surety have ex 
pccted It to have a consplcouns place In such Journals 
as the J'kgtiiraUscke J6eRsckrj/t and the AmwOen der 
PkpM 

Mr 0<me however la assodate editor of a proml- 
mnt tecbnicHl and trade paper He aasares ua that he 
has investigated the ttory and )ie and Us amocUteg 
have BUfflilent conAdeuce hi It to give It a prominent 
place In their own oeduuns Mr Hola la a dealer ip 
KlentIflc Inatromeota of precision <ff the hlghepll etand-* 
lag It is Impossible to attribute fraud to lihm and 
almost impossible taauppoee that he la deortved 111 aueb 
eompieto measure aa auth a l^potlwaia would demand 
The Impulse of the SciavTimc Amioucav toward thla 
■toiT waa at Arat rolwtioB, and later wh# toward ana 
pension of Judgment until we had been able to verify 
the deUUa for ourarivea, Unfortungtaly, however we 
imve no oil wril, no eiohd of hidden lol^ la uur back 
yard-^uo really eftoetlve means of trying the Inatm 
ment on a dej^t of mlnefal, vrimae locotton ihaU be 
unknown to the gentleman Who ere promoting (he «or» 
tunee of the divining rod fio we have derided to cut 
the Qordta knot by lettiito Mr ilone tell Mr Hrik^a 
atory in own aeine aud^ln Mr Holae name We 
are IncUned to mdlt the ttory but we are not In a 
poettion to guarantee it and do pet aes bow we can 
attain aurii a poidtton We wM to make it plalm 
however, that we riirty the tale with fun rtoUgatioA 
of ite lyielMitttea-^ioih la the dtreetton o< fimud anil 
In toat of veal aridevaae^t^ 


A y tilue like the itomytti ammw- 

dkg la ahont to make tW ggdioat dbaafi of 
appearing noeihly lengariigi, we niriiumUg 
toe! remlniaeettt end tun to the time, oyef threw 
quarters of e century ego, when this Jowiril made tta 
initial and very modeet MVearanet Ae atnrted hg 
ite founder Rufne 1*orter, the whole paper ooMriatyd 
of only four pege^ and aa we reeegtly noted Jo 
orimniis the net printed edldou waa eaeily oanrM to 
the poet offloe by one of Ry ttflltoM 
After ambe twelve aNstha of rather preenrioue eg 
lataone It waa fMrdiaaed Iqr two young men, tonoev 
BdiooimataA Omn D Munn and Alfted BJy Beach 
Toang Beach had beto tnlttated toio JounuOlim in the 
editorial moms of the Hew Yorfe erem tad under Uw 
fttldanoe of hla father. Moaee T^^Beaoh, the pdbUSte 
and owner of that paper 

The Scuumnr Ajocuoan aurtod ita career under 
eneplUoua rirenmetennse. The raUvoad end toe eteam* 
ahip were in to# flret Aurii of their eommerriai soo oea a. 
The sidrlt o( Invention wee ehrepd, and America wad 
upon the threriiold of that tatoer of luduatrlal devel- 
opuMot which wee to advance the young BepabUe to 
Ita praaent oommenrting porition In the flret hall of 
the nineteenth century opportunltiee for acquiring teris- 
nical knowledge ware few tor our present megnlflcaat 
syatem of achoola and coUegea devoted to technology 
le of comparatively recent growth. Oonaequoitly, It 
waa natural that the fki*tnmQ AMmucAw, which wae 
pracUcaUy a pioneer la Its Arid, rimuld moke an Inetant 
appeal and that lla oOlcea AoM become a place of 
reudesvona for the pkmeen in Invention end technical 
development Moree, Bdleon Howe of the aewing ma- 
chine end many another whoee name boa since be- 
come a household term were ftoqnent ceUers It waa 
In our ofllces that Bdisous eaperimental phonograph 
was first exhibited, when it startled the Bdttore by 
wishing them 'good aomlng* From toe tcry flrft, 
toe inventive and moriianfcalfNiittg of America received 
a sympatbotlc weloome and mm H faripfnl advice in the 
editorial room of toe young ](iditore and publlahere 
And what an era of Intenttoa portlcuhiriy of 
American Inventions that were destined to become 
world wide In use and repntaUon was the first tea 
years of toe life of the acncimnc AtfniCAN Ae we 
run through the rooonl of that decade we come acroei 
Hoe with his dewlopment tvt the revolving prese of 
Merrtwentber the California miner, with bis hydrarite 
B>8tem of mining Oorllss with bU famous valve 
gear patented in 1840 Worthington with hla Inde 
pendint single dlrm taction boUer steam pump Ibe 
Junes and Snmpaon Matblne Company with their tux^ 
ret latbos I lias Howe with his epoch making sewing 
machine followed by Wilson and Olbbe with their 
rotating hotA, to say nothing of %nger from whoee In- 
rentlco has sprung enormous burinees Institudona atin 
known by hla name It was In this same decade that 
a lynn rifoemaker adapted the aswiiig matolne to 
sew the uiqwrs of rimes In the same period Otis to- 
stalled hls first elevator, and Obariee Thurber patented 
a slow typewriter which embodied the loogitudlaal 
moUoii end Francis, four years later« Improved it by 
tntroduclng toe plane hammee AUhough Me* 

Connick had built his first harvester long before^ the 
first prsctlcel harvstt^ made Its bow to the paUlo at 
the seme time ae toe Scnumrir Aksbicaji AU oC 
toese Inventions and a boat of btoers of lem atgalA- 
cenoe were recorded In toe paper aide by side with the 
latest discoveries In Bcispce and the moce noteUe feats 
In BMchantoel and rivit englneerinA srientUlB totrrii 
apd exploraHon, as well to the flsM as to tos Utorstocy 
Ohe desirt of the Bditon to give a fuller pneenta- 
tion of the exhibito of toe Oentennlal BfacporitioB than 
wukgNMHtoto to t riiMto imper led to tito iMMIcej^ 
1778, of the eepopiWBhfit 

Ut pubUoattog was contliHtad, riMrir that MlW flor 
forty three yestu. to 1999 to wrii ^Nrided to^ttumge 
VhttJ^VtASkBiAkA trw thsto 

stout ripifkovaltef tohi priky bjr toe ■db ae rtb rif s Is 
one of toe seediM hae prondtod toe Batom iwH 
pa htiskhre to meltoa sbkMyy ttopefriMs with toe p a rin* 
paper, ahd inetode tor tyto ttpamto ptMtottHfu to a 
etadle montoty, AM wlfli itoMie tow toetontorietia 
featoree e^ hato* 
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IMd Award. — L,.^ 

Mftttm tM stiAiitiBt, liM ftofthred at PtH* 
fMtBL-th* Iwnds of dUttngolaM Amortcaii «iitf(xM0rtt 
fb« 1033 Jotai rrito loadft! <Ao«er enginttertnir co- 
tfotwceo tbo two coontrlM U that prvmotod 


A li^ CSawtdhtn BftUMiA— It It annoonetd that 
ttMUtrwttMi wotk wlU ba lioiameiiced at on early date 
^ a kmbk g rallrdoil northward Iron Squomloh, Brl^ 
loh Chlinnbla, to the TldiiUy ef Lake Alice Accord- 
tag to eetimatea apward of 3X100,000^ feet of log* 
wUl beooiTM available for trauqtortatkm by tbit meant, 
«&d It ft onttdpatod that aometblhc Itfco the activity 
of tofmer yeart wlU again be ta evidonce. The new 
ondertoklng wlU have Incorporated with It toe booming 
growkla formerty operated by the Howe Bonnd A 
^hntoeni Hallway, maktag powtble the haadltag oI 
UftltaUtod ablpmeata 


The Balm-BaMMi Pipe line*— At the praeent thne 
it le an ootatHMied fact that pumping operatlona have 
OonuBoneed Ui the Baku Batmn oil plpe^e on a tmall 
acala. It la reported that, at the pieeent moment, there 
la ta Batnm obont AOOOjOOO poodt (about OOCMIOO 
bolreit) of oil Tbit tadndee moaont, keroeeue, cnide 
oil and goaoUne, and eovera not only oil which hoa 
oomd through the pipe line bat aloo that which haa 
been tranqwrted by ralL The pipe line li being need 
to pomp maiont There la a amall trade belog done 
hy a few Amwnlona and Jewt who have been able to 
obtain oU in ^loto of 300, aOO and SOO tone. 

ImpcwemenU ta Pale aHn e ^A a eietan t Trada Com- 
mloolooer JnUan B, QUleapta who baa joat completed a 
vlalt to Bgypt, Hyrio, Peleitlne, and Rmyrno, otatee that 
toe Oovemment of Paleetlne baa pn^ted an enlargi^ 
meat of the porta ct Jaffa and Haifa, the erection of a 
large waterpower plant anlllclent to meet the needa 
of all Paleatliie. the Irrigation uf the Jordan Valley, 
apd toe conatmctlon of a railroad from the 8ea of 
dalllee directly eaat to connect with the Bagdad Rail- 
way However, It la lurobable that only the port im- 
provcmenU at Jaffa will see accompli shmenta In the 
near fntarc Thla project la being urged by toe orange 
growere a^ ahlppen of Jaffa. 


A Meskan Plpa line ta being planned by aay T 
Verby of Xaw Angelea, who baa been granted a con 
ceeetan by the Mexican Oovernment The pipe line 
ta to ran from Puerto Mexico, on too Qalf c<taat, to 
Saltan Crna, on the ahore of the Paclftc. It ta aald that 
the tnpe line wlU follow the Tehuantepec Railroad 
Work on Ufe flrat pipe Itne, a ten-inch line, wlU begin 
at oaee and will he completed within 20 muntha The 
eatUnatod coat of tho work will be 10,000,000 gold, and 
it ta pointed oat that by moaiia of the pipe line the 
time of tranoportlng oil from the eaat to the went coaat 
of Mexico will be cut down by eleven daya and the dla 
tanee ooverod will be 2800 miles leaa than tbroagh 
the Panama Canal 

nectrltcaUoB Pr«}ecto ta CMcho-Slovalda,r--Oiie of 
the newapapen of Prague reporta that a plan has Juat 
bacn •abmitted to the MJntairy of Pablic Worlur for 
the oooatrnctJoD of a dam oome 280 feet high at Hteriio- 
rlce^ 22 mllee to the south of Prague The propoeed 
dam would be the means of obtaining 290,000 mUUon 
klkmatt hour* of electricity a year and of aaving tho 
BepttbUe WHOO earloada of coal The fimt reqniro- 
meat tor the proper devriopment of thta new Republic 
on an economic baala la aald to be the increaacd natlcnial 
production, eapeclaUy agricultural production To tbU 
mtd it ta necesadry to devise a plan for ibe beat utHi- 
sgtloh the hydraoBc reaonrcca of the conntry and to 
otndy the meaua of pnUtng tola ptan Into operation. 
ify»y of the largest Industrial c^ntaatlons in Bo- 
heihta have already pronounced tbeamOlTos In favor 
of the project, and its realtaatlon wiU be a big stop ta 
odtanea 


unranwK’a New Gnta Etavatee,.--mM flnt oem- 
plcto end separate grata etavator, not a part of noina 
ottier emictm ta Amsterdam, haa Just begun opet^ 
tSono. It la reaidt of dissatisfaction with the prinil- 
ttto Btathods which have alwaye been need ta Amster- 
dam. tat loiding and nuloodtaf grata on and frpsi 
and raUway cars. The elevator U located 
otoiSejnbe moet Important freight docks in the h^ 
tartans railway tro^ radiate It his 
a MoaSi eapodty (which can be q|d<Aly donbtod) of 
peahds par boor, and ta operated by dectrldty 
toropijk a SOOtoe of m hormgK»«^ Grata is put Into 
oadra ot toodsd direct from can to atoemahlpar and 
»»WWt t»i* Oort of 

'UrMiink lahuhtlKi hoop toOuxoto acouQOt dt unaatlGeik 



Sgtstapi 

*VHdMl DweUtag^ Dtaeovered^— A stone-age dwell- 
tag, sttU Qontatatag domaotic ntenolta, has boon found , 
It ia said to be the oldest so far dlscorercd in Eastern 
Prussia. 

Once ta a Ufetima. — With the Lapland ther- 
mometers at 80 degrceo, bathing parties arc said t» be 
popntar among the swritorlug Eskimos. Tho reindeer 
and other animals are anfferlng Intensely 

Child Snlddee^In the first half of 1920, 225 of our 
children killed themselves , lu the Brat half of id2t 
almost double that number committetl suleldp Fear 
of school exomtaatkiQs was the prevailing motive 

Rata and PUgne,— Obaervotions on the eradication 
of plague by rat doatruetkm strongly suggest this to 
be the main factor In brihgtag Infection to a natural 
end Biriun carbonate wga found to be toe lN*st poison. 

A Bolt from the Btae^Withoot warning, rain or 
wind, Hditning killed one boy and paralysed two others 
near Nabant Beach, Maao, os they were walking home 
ta their bathing suits. 

A Busy Twenty Mfaatoo, — In the next ten years 
astronomers have bnt 20 mlnnteo ta which to test 
Btnstetn*a theory During the fleeting moments of the 
solar eclipses they will work strenuously In an attempt 
to discover any deflection ta toe raya of lUdit that pass 
the sun. 

Bdlblea from the Aaiaaiw. The Halford Biological 
expedition la already accomplishing good work In the 
Amaaon basin, and haa made one Important shipment of 
botanical specimens, anKmg them three edible fruits, tbe 
peplno, tbe taral»o and tbe acchocta, and a turnlp-lIke 
root, rhacache, of dclldoua flavor 

Metric BIU Before Cengreaa. — The Britten bill 
would make it unlawful, after ten years, tt» sell charge, 
or collect on other than a metric basis Manufacturers 
opKKised tots propaganda ao strongly that they socuml 
tbelr exemption under the present bill, but its pasmxe 
would doul>Ues8 be the opening wedge for a general 
adoption of metric weights and measures. 

Paper from the Bamboe^ — Before long, accordtag to 
Britlah scientists, tho mannfacture of pa|K*r from liam 
boo Is likely to l»e undertaken im a large scale In 
■everal countries. Well-equipped factories aro already 
rouning In Indo-Cblua and otoers are being planned to 
handle the supply from Trinidad, Burma and Madras. 
Paper made wholly of bamlnio pulp Ik said to bi‘ well 
suited fur the higher grades of printing paper 

New Tsat for Gdd^The Bureau of Standards haa 
perfected a spectroscoide uualysla of g^dd Tiny electric 
siwrka Jumping from one stltk of gold to another are 
idiotogruphed through a diffraction grating, tho most 
minute quantlUes of tbe Imser mttalH are revealed, 
and the highest grade of the Snu Krniirlscit mint known 
us **1000 flne gold," Ik shown to 1 m* hut 901187 pure 
The fliidiugH of too device are said to Iw accurate to one 
part In a million 

Thumb-Sucking As a Beauty Spoiler. — An American 
writer in the HritUh JomrMl of Pkotoffraphy reminds 
us that Sarony, the New York photographer, atlrlhutes 
tbe cause of one side uf the face UHuall> bilng less 
well fonuc*d than tbe other Ut the clilld s huhit of suck 
Ing tbe thumb, which permanently dlKtorts Uie cnrtt 
lagas of tho nose. Sarony, who was well known to 
the present atatrnctor, always malntalne<l that one side 
of the face was better than tbe other and usually 
proved bis case 

French Colonial SUdMtlon. — After 16 years of 
planning by the cream of French talent, a magnlflcent 
park of 00 acres* extent Is nearing completion at Mar- 
selllea. Here will be held the Colonial Exhibition and 
bere^ grouped around a spacious esplanade, may be 
aeen striking repruductltms of Algerian palaces and 
Astatic tiOBplea, housing tbe products of tbe colonies , 
modern halls will hold the machinery and flnlshed 
goods exported to tbe torelgn posaesrions. Pour con 
graotei win study cokuUal questions of health, pro 
duettan, tools and OEgoniaatlon, while other meetlngw 
wlU discuss sdence, art and lltoniture 

Fox Talbot MemortaL— W H Fox Talbot, inventor 
of the calotype (talbotypel priK-ess. and tbs first to 
produce poslttvca from negatives, died In 1877 His 
large historical collecttan has recently been presented 
to the mnseum of ^ Boyal l>botographic Itadety, and 
indudes a camera Incida, a sketching costora, and 
sdextlflc Instrnmeota used In bis experimental work 
Tbeoe, with the notable llurior and DriAeld coUeetlim 
and other OKwratUi of notional Interest, ore features of 
the SoctetA ooimal friBltltlon, opened to the putaic 
on September 19th. Ite Society is eolUng for popular 
oMtdkottaoa to a Btttjl ta be uoed ta astttag up a poi^ 
miaeat itaiuirill at Luodi^ the birfihplaoe oi the 
oetantist ^ 
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A Frendi Air PnrL-— OiDclal figures for the move- 
ment at the oJr port of Lo Ikiuiget near l*arls, during 
the month of July, show that 511 alndanes, carrying 
2285 pHMsengers, 13 touK, 7 iwl of giKNla, and close 
utmu fiuir toiiK of malls, entorwl an<1 left the **i>ort” 
Ijsst yearns figures for tbo Raiiie month were 390 alr- 
plau(*tt, 905 pasHengi ni, and 0 tous, 3 c*wt of goods. 

Britain's Secret Helicopter —Press announcements 
r«t*ntly have dlrcMtetl our attention to tho n«.w type 
machine which Is iMdug l•ollHtrllt‘t(Hl at the Royal Air- 
craft Works at I'HrnKhorough, Fiiglund U Ik reported 
that only the most trusted workers are being i>niploycd 
in this work, ami that the are to la* conducted at 
an isolatod spot and nnsit Mkcly at dunk, mo as to pre- 
clude sjilus Much Ik ex|ieetod of thi new machine, and 
it dopM seem as If the British hare hit iipcm a new idea 
in flying maihlties. 

Civil Air Hervicea ta French Guiana. — At present 
six hydro-alrplau(*M are running a regular oervlce 
tween Ralnt Laurent da Maroul and Cajtmne and 
raramarlbo (Dntih Oulanai, and air transport has 
become iioimlar both for imsseugeni and freight Trane* 
portatlon of goods Is very remunerative, as people pre- 
fer to send gold, halata, osseuoo of roue, etc , by aircraft, 
which cover the dlstunm from Haliil l.aureut to Cay 
enne In six honrR, whereas by canoe the time Ukm la 
twenty days. 

AvUtion at Foochow. — Several successful test 
flights bsve lieen made with a hydro-alndsne con- 
HlnuteU by Chinese engineers at the Chinese Oovem- 
mont IkKk ami Knglueerlug Works at i<'oo<*how AR 
the material used In this plane (uhUh was specially 
designed by a Chinese en^neer), wltl> the exception 
of tho tnglne, which Is of American desiga and a|aiita»> 
factore, was pro<luc‘ed In (Tilnn The Fooehoif Wori(g 
have several more of this tyfie of n'rrlnni^niiXr 
struetioD for use by toe Chinese navy e 

An Airplane kUght to the North Pola Is to be at- 
tompteil by Etlwln Naiilty, on American aviator, ac- 
cording to n*cent press auuouoivment This aviator 
proposes to start from Point Barrow, In Alaska and 
hiriieH to reach tho northwestern corner of Hpittoor- 
gen The iilrplane will carry four men and fuel for a 
flft>-hoiir flight If conduit uiM i»ennlt several landtags 
will l>e made on the polar Ice, but If this prorc*s lm|M)S- 
slhlc the J8na'ml]e (light will be made without desi*ent 
y rum Splultergeu Mr Nau)t> proiMateil to continue bis 
flight via Norway to Ismtlon The flight may throw 
Kooit light on the doubtful ixJstenee of laud In the 
esHtem imrt of tho Beaufort Hoa 

Daily Service to Capital^A New York organiu- 
tion has JuMt uniioiiiici*d the purcliase of six fokker 
llmouHine uiono|ilam*M to l»e put In Immediate operation 
lietueeii New lork City and Washington, I> 
plane will carry hIx irnHseiigerH and 1009 ptainds of 
ImggHgi on a trip It was our recent good fortune 
to wltjiiHK (he flight of a F<d;ker mimopinne over tbe 
IlndKon River from lower Neu York (Tty !• rankly, 
thlff mac blue Ik far more graoifiil than the usual Id 
plane It flies with a remarkable Hb^adlin hs and at a 
HurprlMhig MiMM**! Ihm, too. piriging from its oeo- 
nomiial opiratlou there Ik e\er> reason to 1 m tore that 
this typo will Ih. use<l more and more for passenger- 
rarrying puriM>w»K 

Government Control of AvIation^From Washing- 
ton eomiM ui»nl that Iniintrlgation Into the pmliable 
sC(»{io of Ouvcrnmint rognlatJon of commercial aviation, 
under ]in>iKJM*d leglslutlon, huH Uvn Itegnn by the Do- 
partmeiit of Comnieree According to Secretary Hoover, 
(lovernment sutarviKlon irf air traffic abnig the lines 
of rail and water regulation was reeommendiMl by a 
eommitteo of the War Navy and other Deimrtroents, 
in order to Incrcam* the ttafety and more efliclent de- 
Tolopmotit of the new methtKi of transportatlfm It Is 
not untlkoly that a burean of a\laUon will be created, 
charged with the enforcement of nilCK of air travel 
Hlmtlarly to tho activities of the Bureau of Navigation 
in connection with water carriers 

MulU-Engined Geared Power Plant— Realising that 
tbe future of tho pusw>ngcr-carryltig airplane depends 
very largely upon lie Uevedopnu nt of reliable and pow- 
erful enidnes, Etlson F Oallaudet, an aeronautical de- 
signer and biillfh r of East (Ireenwieh, has couHtrocted 
a powor unit for large airplanes consisting of throe 
Liberty engines gean*d to a propeller with a dutch 
This power unit is <dalmed to assure non-stop flights 
from Now York to Liverpool In 20 hoars or h*SM. 'i wu 
Liberty engines are aide by aide, with one In back, 
it being tlie ptan of operation to run two eiiglnes with 
one alwaya In reeerve; Each liberty engine of the 
gronp dcvclopt 400 horMpower The Gallaudet power 
'unit, along with two others of the same design, Is to 
to delivered to the U R Navy 
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8CIEMTIPIC A10ERICAM 

Saving Food Fish by the Hundred MOlion 

How Victmu of tho Miidarippi Orwflow Are EMumed tii dw Bfilii OwmbwI 

By 6«oife H. Dacy 


J UAT «■ reicnbirlT m 
the eaten Ur com 
lUUfl Itfl annual ijtlc 
the Mtastsalprl Hher 
I, KM on Iti Rpring jam 
liuureta and rumimgea 
(\(rfl wlna iU banka 
Inundatlna bottom 
Ion lit nbUh varxo Its 
I uudarloa for wreml 
mlks Inland and waiAi 
lua untold ni>rUdH f 
adult and labj fool 
flah far Bwa\ from their 
natural hul ttat the 
ofien i banni 1 — maroon 
Ink tlH ar Unnjr rhei 
realdentaA In tempt rar\ 
pimU poola and pnd 
Ufa ^hcre uUlmatily 
tbe\ die iinlew nacnefl 
man and retnruefl to 
the rlFor Some yeart 
back the Oovimment 
flab aulbortttea aenalnir 
tbe vaivt econmilr Im 
portance of toaierlnc 



iM tw*' 


IPImIa mA 
jtwk M ti tftu 
tiM u > wata» C 
aatt minm kw«t tl/h 
pattttl A4«MicM%« 
opmtinff patfMMikdP** 
etal Km Iwid^aaMtt 
1ft tha tmfitari 


Launch and rowboat an uaod to carry tfco na cu a d iiili buck to tho upaft eluuuMl» wiMra tbay are wl aa a ai 


foiuUtloB Kb olH Of river food flah carenilly mrutl 
alaed the MtMtwdppl ut rlMtna deraictatt us t > the 
erxteiit that tbfy Anally InstltutiM a ar^tem f organ 
Uad Aah rearue work wbl b from that time to this bas 
bet n effeetivi In hai lug a| \ roxlmalel> $”r OOOUOO w rth 
of breeding Ash for ibe rei>U ulNhment f our I athtr of 
Waters and Its trUmtarlea anl fir the stcrklng of In 
land lakad and atiwama 

The MlMdHiilppl Ilher Aonds wblih an serious Urn 
tttng fa tors In spelling the sucecss r failure of tUe 
oottfn fPOiB abutting Its bordirs In Mltmisslppl Ifulsl 
una and lexas are evtu m re kra>i menaces to the 
multllda Ash triles which p its waUrs Ihe 

moat dtstruetlve Mlsalssipitl fnshi t -from the Ash pro- 
teotlim sUndiKlnt U kiuwn as the Tune rlw and 
occars Jimt about the time Uu adult Ash ar ready to 
spawn It dtvelops t aisldernl ly loUr ttian the ipring 
fietibets caused I y melting snow but U equal to them 
In Tolumi iMid aciximplishes min Merl us damage 
When tbe river risis and < vorA ws its banks It tarries 
vast Tolumes of water to Inshore deirtsalons nooks 
and crannies whlth for the time belug— after the re- 
ef sslon of thf main part of the Aood water— are con 
vertod Into miniature ponds pools and lakes some of 
wbltb are many acres lu slae Obeying their natural 
ImpnlHM to oi^k platw .f qalet and Mdnjtoa the 
adult null desert the main i hannel st fl wd time and ^ 
seek the backwater rc 
glims where they de- 
posit their eggs 

Tbe eggs are laid un 
dor pwnltio'** cirenm 
stances and euUnm 
meats which result In 
the hatching of isw 
frops* of yoftni tb*t 
from the ontKt dtveloti 
rapllly and often attain 
lengtha of several 
InclHS l>efore the fresh 
frt btglns to oubaide Thi 
adult Ash immediately 
make for the open chan 
nel whin Uu> apprefl 
alt that tbe Aond water 
la receding and attain 
{daces of permanent 
safety before barriers 
In tbe form of atretches 
ff land saddealr re 
leased from Aood cap- 
tivity shut off their re 
treat The young Ash 
do not react promptly 
to the ebbing freshet 
and soon are landlocked 
In tbe teoipofftry pod 
dlea and poola. fkmte of 
these overilow poola dry 
up In a few days or 
Wbeks othera endara 


for several months constantly diminishing in slae due 
to Bpcpugo and evaporation while others remain until 
late fall when they freeae np Tbe larger poola pro 
ride rich feeding groonda for the baby Ai^ wbera they 
grow as largo as 8 or 10 Incbea in exceptional cases 
liefirc i<*e forms llowevtr in aigr event the land 
locked Aah ultimately die of starvation — nnlcsa res- 
cued by human ageniy — smothering when the ico forms 
In small pools or soccnmllng to cannibsHwn or being 
dfMtr>yed by wadluk birds snskes tnrtlee and other 
Ash eating creatures 

Umlo Hams resme parties nsnally constat of 5 to A 
Ash experts to a crew usuanv recruited for the cam 
polgn from among the emplorees of tiie BnteAn of 
FistKries 1 bay ply the Innundated areas In gasoUna 
launches and house l»oatii and utilise Aat bottom row 
boats for penetration to the points where the water is 
extremely shallow Armed with dno-nesh seines small 
dtp nets, gaUanlsed Iren wash tulis of one and one half 
bushels capacity aad tin dippers riiey Invade the 
temporarv pouda and lakes and capture the nm away 
Ash Ihe rescue season nsnally hwrins about the Arst 
week In Inly and continues until after ThankagiTlDg 
when tbe Ice forma over many of tbe waters so densely 
that further salvage work of this description Is Imposol 
ble The stretrh of the Utssiaslppl covered by these 
Aah ciBsenatlcm activities extenda frnni Iflnneaota 


ly|6Q0(M)Oi>CtMlAlK^ 
locAasd Water isles tost 
ysftr Tbte snltaA* 
sftHmnt to gft MOTgfs 
repreeantaWnn Of tbs 
Ash rese nt wmiK 0sv 
evsl ysws ago n tesord 
resene od IST^OODOAO 
food Abb wis 
mstod FUh 
estimate that at 
25 per cent of M toto 
reecued nlttmately attain a suirkecabte slaa at abont 
the age of one-and-one-half years and am gg 

bunmn food 

PraitkeUy alt tbe varieties of fbod Aah native to tbs 
MiiKaelppl sre ssved by the resene ciewa. sneb breads 
ko4 families as the crapplea carp catOto, bnftoto Aah 
sunAoh pikee perdies and hlidk bam baing moat 
common Tbe Ash am oangkt to adnea, aad When 
lifted they are rapidly taransgtorred to the gatvantoad 
tubs which contain supplies of river water liw A* 
(atoh ie compated by toe dlsplaosment of water to tbe 
tubs whioh Is carefnljy mMsnred toe isb being etotAd 
as to variety As soon as poselbir tbs tasened dto 
sre eoavayed to lowfaoats er isnadieg to tbs open 
wateis where they are agato Uherstsd to tbs MM w- 
sllipi Approximately 1 per cent of tbe rmed dto to 
■ent to special retaintog atattona wham tbey art tralnad 
and hanbmed ao that Cb^ caa eland tong raUmed 
shipment Ftoally they am shipped to mtlk ehaa or 
carloads to various lakes and ltdand atmaam. whets 
they am need for tootoing giich waters Tbs ooet «C 
this salvsg# work is insjgntAcsnt the nse 
peases amounting to not over 25 eenta 
Ash saved while dnrtog reeent ycara aaaoal 
low as 18 cents a t honeea d Ash toivs been nosrded 
It to necoeoary to agltoto toe water to tbe tabs 
where the Aeh am kept durtog their trip fmm tos In- 
land pool to the iCesr 
aa otberwtoe, away 
toe ttoy ewlaitoera 
he 
toi 

dUy afeef the 
water eevteat feet ahoSs 
toe tabs and tbea allow- 
tog their as 

pear tots tos 
dea, Tbto 
wtto 




abont «c toe 

iXMias: 



boeli frtte wbkl^SiS 

wnvnw 

of tta 






mamimm axbrican 






T mftn irwiifflhfhittfir 

wnwm F** W1M HBMI 
4f#^«| MJIl: IWIM • «Qk 

4M*% *», 

^ tw «P*FO< «!& 
f7» y|«M lPi 9iita»M(Bl< 
tom wto n ritowlMl «iigt- 
mmtt jto tmoteem wMk 
1^ tiam t t i mto tt Aour to 
Mtor T«tl!, tom wntovtokw 



u^A'. ‘jf ^ :■ '.'v-'*;.*' i ■' '■ ^'^■' '*'^ >>■ 

' '■ v.'rr^ V ^ 
■ ^ ' ■- .■ ^ ’ t . -K ' 3 - ‘ ' ■ 


Wb vbri* W C«rtlM«0 iA mm Iimi ^Im funmlMd to hove otlcliuitod ta m mw*o oar 


tittt foil ciot ilwajo Ml Mittt la lanwwtWai 
no atsiHnm pw Oo esa mvk br tnotaf a tmmr 
AM tbrattfli ttaif orlflM ta Ita h«^ 
laiiteto lUk ftbar aoCbagr mcb ftlr« Alamt any- 
mat la Ilia aatitfo at a gaDuaj mm oagbt t» be 
■MMAb t ii MtUlelalbr# of Cha mbm tfoateant Bo they 
alMtAM Maol tlA M l^iSoago iMdMa MM olf aOc^ 
Mott llkat Ma foaxaiiteea to ba poia «t»aet of aow'a 
aat^ ItNI Aaf ttaatei tt Jaal aa oae wbiild tfoat eeUidoea 
ta tt# AQcaMMr— that a to aax, lo the artifldal aUk 
itllAhby. The 'tfUfOt waa a parMlty food rartatj of 
aMBtiial aBl^ aad «hw thM waa aao^ of It it waa 
MM iato a Alh vaiaa for the ahow 
4> tt ta deaao oa Cr a ted that la the imfiA fA adenco the 
■aaartioaa of a thooMnd namtlaiia may oaed roeoo- 
iUaratlea, aad aothlat ahmdd ba cooddmd offhaiid 


tha RioiiMnt the ball btflBa to poll out of the true line 
tbo raottaiit draf upon ono odfo of tiw eoiiar is 
oonmonleatid to tha dial, which ultliMtelj reyisten 
tha dlataaeo ifhldti too apttHa woold bare made down 
too oe ar aa Sadi M f o ia ft o n of too captire ball 


W AAT la declared to be toa largeat Indlraot Uaht- 
tag flxjtora aver botlt haa Juat been tnatalled la a 
MW thaater la Miwataket, Wla. It baa a diameter of 
IS feet aad welgha apvroilMtely 0600 poonda. The 
UMA bowl la ao Immaaae that It waa neceaaary to 
bfoHde a aaeood boad to lUMlaato It The t<9 bowl 
oontalaa IIB lampa and can bo reached by tneuia of a 
ladder aal^eiidfaf down toe 20 feet from toe hide In 
to# OMter of toe dome, n aopport ibla fixture eight 
fipfiidh pbwe ^ feet to length are required From toe 
mtaltoeb^ aoabladaii be Lowered, It haa at the end 
a leathar outlH* ma auablee a man to be bolated to 
too aipulll boWl to that ho oaa dean too lower may 
foot of too large bdM. 

AOdf UmUm 

W bO hH BOt )tM(4 tiw iUMBt ot Om dofflor, wfco 
m ‘‘■Fine te pcrfwt fm” <m • cniMilade or • 
boB, wbb ttio ■m e a t ■ llttlo white pUl te 
whMKntat for thU vanopoiuiv* ttrftt, dovelopo a 
aUeaoratnnthatlahORfUateheiitidT Horowohar* 
ttw Mm for fhte itate of affalN->a littlo laotroaMt 
Oat WlU to awa^ wttli iraaa>bla4M and dgarette 
boBM aa taffeta, aad aupi^r u tteir ataad aa object 
to nrtMC dt wUdt will flatly eoatradlet tho dniter’t 
MCerfal betlet ftat tto Mind awing waa flawlcaa. Vor 
tM tyvAt Boat tw tiutt if a teUl wwe to be mlrcM 
iPMfy dMgPfd ia tflO' path 
«( naa nf OMa 
nrteM n ewoM be ftvad 
ieL rfIM tba Mtee cMi tfiee 
orvrti er toggtag. 

IlM aachiaa ittMtnted 
ia flefUag moM or teM tban 
a ta tan ban hltebefl to a 
dnateMaater Bat Ifi—d 
of Ute ban betag m aa ab> 
aaadlr fbpet tathar, ao that 
ia aiw‘"e«r aataie of ^ 
cMaaatfiiligreaaboMOocfled ' 

11:9. m awte tone of ttw 
laitttCbMf fim Ih 
ban nt ertHfl to a 

tioadm MHiptot rtdea M 
gtoSSaiSrair^xiw ban, 
atatok fa Jte dab hMA 
tafa£|i9^fa OW Ibdt of 
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A lighting ixtgfo 16 foot actooe 

aaMvinte to tan yarda of actual flight and la to re- 
corded. For Ito Betting up toe outfit reqolrea a apace 
alxteen feet by rteren, H bae to date found especial 
popularity on byard atoamablp A photograph of the 
derlce appeared briow, ae well aa a diagram of the 
layout la aetual nea and hpaue required 


A^Ud tiM tnfltoad 
fadi tt gM ' 
jr'fe»vf«wii aafl 
g&Mllig tfa toOdt 
war 



gfleetfae toaeMge fig toiler tbU. atol iteiMM* act an 


Dgvfei Shmm Sliidmta 
Dtonetton Woifc 

I N one of the lance lecture 
rtioinii of a prominent 
Freufb luilveralty in rarte 
there hoH been luHtallcd an 
Imprttved apparatua that 
projeetto dissection work tIt- 
idly on a screen The frog, 
rat, guinea pig or whotfrer 
animal la made the subject 
of the lecture la fastened on 
the table where the demon 
Mtnitor can handle it readily 
Kuspoiided abore the table Is 
an object glass which is snr- 
mounted by a large reflecting 
prifim that throws on the acreon a c'lear picture of every 
movement In the operation This presents all the details 
to the students and greatly enhaDcen the vame of the 
lecture, permitting them to see Just what Is being dona 
or illustrated The lighting system la the unique fea- 
ture of tlte apporatOB. Fur this purpose three great 
antl-alrcruft searchllghta are used They ai% each of 
5,000 candlcpower and cast a brilliant light on the sob- 
jei't of the experiment or demonstration. It has been 
found througli tests that these lights radiate for taw 
heat and give a more outlsfactory llglit than the eiectric 
arcs that are ouramonly need in this connection. 

Hie Cofltlicat Rancdy in Ow Woild, Othflnrlae 
Known An Radinm 

r ItS seems to be the era of Unknown Rnergy Psy- 
chologists have found forces, hitherto unsuspected 
In man, and physicists are Intently alert on radio- 
activity and Its sources 

Radium, at nrst regarded as a mere curiosity to illu» 
trate a lecture on ph^sUis could be bought for 4ul a 
milligram, ns there was no demand for It now tbo same 
quantity would fetch $90 to $40, os America no longer 
gets any from Aastrlii, and ttmt obtained fn>ni camotite 
Is extracted at great exiieuae and tlie yield la snwll 
The same dlftlmlty of expense exists when it Is used 
In tho form of a gas inhalation or bath 
The question of these emo nations Is one of serious 
study in Qermuny, England and America But, to carry 
out the whole thing technically, national Institutes 
should havo a well-equipped physical laboratory, an 
Industrial one to work on t)»e raw prmlucts, a Molnglcal 
section and also a therapeutic one Waters and natural 
gases must also bo stndled, though the radio-activity 
may often prove very weak Careful retvinis slioitld be 
printed In and dlstrihutod from nil national Institutes, 
giving tlw natural ami local souriWM of radio-activity 
In mlnerata, waters and gases, with a view to the In- 
(Teuse of knowledge concerning its procurabillty and 
therapentlc uses. 

Its healing power has given It racli a high value, 
and Madame Curie, at the Spanish Health OongreM 
Jtt Madrid tWs year, spoke hopefully of the present 
modes of treatmefst 

In certain cases weak Injections of insolnMe radloin 
ults can lie given and for 
this, iHith In France and 
Germany, thorium X. a side 
product of radium, is used 
It does not accumnlate In 
the system and. In high 
dosage, produces Cfuuddera 
ble physiological effects. 

As tho emsnatlon of ra- 
dium Is soluble In water, 
radtoaKIve water can be 
used aa a drink or as a bath 
The water quickly loses Its 
power when expo^ to open 
air, so it iB a little dlfflcalt 
to detenuino the quantity 
used 

All through the war Mad- 
ame Curio went on working 
In her laboratory and for 
tha soldiers. In 1911 She 
was accorded the Nobel 
Prise, and this year bas re- 
ceived the blgbest h<mon 
from her own University of 
Warsaw We all know of 
Madame Oorte*s recent visit 
to the United States, where 
«be received toe gift of one 
gram of radium and was 
Sbewned with tba htfbeat 
baoara. 
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Keeping the Railroads Afloat 

The Water That Our Steam Lines Use in a Year and Whai lliqr Do Witih It 

By Charles Fredenok Carter 




I F ibe dednctWp method of reasonlDa wblofa made water etatlonji In the United States. Undl Terjr re- boiler feed water cwitatna palta of Item and awyityHnB 
Sherlficfc nolinofl fainnuM were applied to their an- contly the atandard type of water station^ a laii^far which form a seala <m ffa^ tobet and hoQar aiwfaoa* 

Diuil ooiiBumpUnu of wau r a» the sole due In order to aight to every paasenger who took the trouble to look Often variona 'other foveisn matter it oAntatobd- 

form an Idea of what rallruada were like, the eondu ont of the wlndowi, reeemhled an exassemtad butter Water in the coal regloiu cootalna Uberal Qoaatttkw of 

slou wnnld whhii to be JtiMtlil(>d that they ranKt lie navi flrkiu on atliu. Usually they were 16 feet high and 24 snldde of Iron whkih, when oxtdlaedf forma fieee enlp 

gable HtrcnmH The quantity of wati^r nHjulreti to keep feet In diameter, tliolr botfoma beinit 16 feet above the f uric acid There are inttancetoo recor d of micb w a t er 

the rallrviaflH of the United suitea afloat In bejwind the ralL Such a tank held sa,OnD galtona. Aa looomotire oorrodlng tabca^ flreboxia and boiten eo ta|Md^ aa 

oonceiitbiii of the nveroge mnn tanka increaaed In cBpacit> to 10,000 to 12^000 gaUona to threaten to pot bney ratlroada out Of builBaiB, ms 

Aocortling toC U Knowles, SuiN^rliitiDdent of Water and traffle grew in Yidiuno mich a atatlon became alto- trouble la now (dirlated by treatiiif ttia water With 

K4»nloe of the Illlnola Oentrni Hallroad, recognised as gother Inad^nate soda ash 

the foremoot authority on tlu Hiihjert the oatlmated an- Modem practice in exemplified on the Rock Island. Generally speaking, water in eastern territory eon* 

ntiRl cottsnmptiou of water liy the rallroada is 000,000, which has a number of steel standpipes of a capacity tains very little fordgn matter andi boiler tobss will 

000,000 gaUonK As a coiiMidemble proportion of the of 160,000 gallons, from which 12-lacb snp^ lines last 10 or 20 years with Uttle attention. Tn the UkhUo 

water iisod by rHlIroads, amounting to 23 per cent in lead to 10-lnch water eolumna, and on the* Santa Fe West tfao water Is hard, while west df the ICiSSOUrl 

some instances, is piirrhased from mnnldtial or prirate whidi also bos steel standpliiea 24 to 60 feet high with Hirer and in the Southw^ it la bard and also eontalns 

water corporntlnns nnd hence Is metor^ and as a capadtlea of 00,000 to 202.000 gallnna. The Chicago alkali which causes a great deal of trouble bjr foemittg- 

number nf the larger mmpanles hare water serrice de- and Alton has some tanka 18 foot high, 80 feet tn diam- Foaming can ttsually be controlled by biowlng eft, but 

pertmcnla which keep careful reeefds, this estimate Is eter, 2f) feet above the rail with a capacity of 00^000 at exccMive coat for fuel Iron Mountain, Nhb,, U said 

more than n mere gness gallons from which 14-Inch mains lead to t2-lncb water to be the wont place in the United States for the 

I'erhaps It may help In attempting to form an Idea columns through which 4000 gallons a minnle can be boiler water there oontalns an STeraga of 868 gralna 

of the Immensity <if this volume »C water If It be rc- ddlvered The Ptttsbnrgh and Lake Erie has tteel of encrusting aoUde to the gallon la addltloii to the 

Uuoed to cable feet and the quotient divided by 1,060,000 tanks of 100,000 to 600,000 gallons* capacity, their bot encrusting solids raw water from the rivers of the 

the flow Ui cubic f«k*t per second of the Amason. The toms 21 fact above the rail, with 12-Inch mains leading Middle West, often need Ibr loeoaotlres, carry from 5 

result shows that the rallmatls consume a quantity of tn 10-lnch water colnmns, capable of delivering 2000 to 6 pounds of suspended matter, Le , i^altt mud, per 

water equivalent to the total flow nf the greatest river gallons a minute. thousand gaUone, which means that a locomotive takas 

in the world for a period of 82 hours and 48 minutes. Even such facilities aa these are wholly Inadequate into its boiler from 100 to 120 pounds of mhd on a trtb> 
Or, to apply a standard of comparison nearer home, the to ke^ the traffle moving on the great trunk linbc On Five years ago toe American Rkllway Wngineering 
volume of water used by the railroads Is equivalent to these lines nil fast trains are watered from track tanks Association esUmated that every pound ot encrpatlnc 

the total flow of toe Mississippi River at its mouth without stopping. On toe New York Central between matter kept from entering the locomotive boQer msnnt 

for AS hours, or 2 days, 10 hours. 47 minutes. New York and Buffalo are 14 trade tanks, and 10 more a saving of 7 cents, taking into acoonut only toe dost of 

Twenty million cubic feet of water tomblca over the between the latter place and Chicago Fnmi each of fuel, repairs and renewals of floes and bollm and loss 

crest of Niagara Falla each minute If the annual theae tanks from 500,000 to 1.000,000 gallona of water of engine time, but not liidndtng coat of dngitte toil- 

water ctmsnmpUon of the railroads were diverted into are delivered into locomotive tanka dally urea which were eatlmated at |17 eadb 

the Niagara River it would run the cataract for 101 The usual track tank is pressed out of a single piece The enormous Increase In the coat of fuel and labor 

houra, the equivalent of 4 days, 6 hours, 8 minutes, of sheet steel from 8/10 to 14 inch thick, stiffened with for boUer repairs since then has dvea a great Impetoa 

OoUected Into one body the railroad _ _ to too work of InstaUing water treating 

plants. It to eatimatod that there are new 
000 railroad water txmUu$ planto at 
whldi 81,600^00(^OOG gaUooa of water 
are treated annually Thto to only 6 per 
cent of the trcatmeBt needed 
Aa a iwaotical wuuaple of what can be 
accomdtohed, the Mtoeourt Padfle treated 
1388»806,000 gallona of boCtor toed water 
In 1818, removing 8,688,478 potmda of 
scale forming material, thereby effecting 
a aavlng of IS7B348. 

Bmlneering Bultotin No. 8 toeaed by 
the U 8. Fnel Administration estlmatea 
that the nse of bard water In locomotive 
boltoN Invoivsa the oOnsamption of 16,- 

lug torongb locomotive tanks and boilers 00(W0 tons of coal nMwe than would 

vraa 481,811,001 tons more than toe entire amount of a half round or bar of steel Hveted to each upper edge, be required If toe water were goftoned by proper treat- 

freight moved in 1816. and supported directly on toe ties. The width variee moot 

Of the remainder of water required for railroad pur- from 10 to 20 inches, toe fonner being toe lurevaillog la many ways there hae been a aiatked laprovameot 

pooea 18 per emit to required to wash boUers and flli else On the New York Central toe standard length is in the h a n d lin g of the railroad vtoter supply. For- 

them at tormlnala, 6fS per cent is pousumed by sUtlon- 1400 feet , on the Pennsylvania 1000 feet The depth is marly toe ftup^lnteiidnt of Bridgsa and ButUUngs 

ary power plants at ahope and terminals and 84 per strictly limited by the necessity of keeping toelr tops exercised* a sort of casnal oversight of water supply 

ent to reqnlred for aanitaiy and ’Mumestic" purposes below the tops of toe rails because of the scant ctoar- Wbeiovur poasibto a windmill pumped the water, pro- 

at stations, nfflcea and terminals and on board trains, ance of brake rigging, and the toapractlcabUlty of dap- vided toe windmill wasn't btoken down. Stoewlim 

At T cents per thousand gallona the coet of the rail- ping ties to a d^th of more than 214 tnefaeo. Thto re- ap uoeoowmUc steam pAant, often In bwompetent haBd% 

roads' annual water supply amounts to 168,000,000 atriots the depth to 6 to 7H inches. did the poknplng at extravagant oost 

The matter of water supply to by no means toe least To take water from so shallow a trough reqnites In reoMt years a good many btoetrle pu mp liy planti 

of toe perfflexlng problems confronting the railroads, aoenrato adjustments. The scoop toeuMl not scrape have been InstoUcd entirely controUed by floats esp- 

For twenty years toe increase In consumption has aver- toe bottom of toe trough and It muat dip at toast 2 nactod with a switch. One such plant on a Westsm 

aged 14 per cent a year At that rate toe cnnsumptloQ toehsa in toe water The height of tendmr htid scoop rood has bean inataUed In dnpUcato so that there may 

In lono will be 1 , 065,000400 jooo geiiims. Already toe ^idsy vary an Inch between lli^t and loaded weight; be no faUnra Of supply la cum of breakdown. The 

Uatlt of available supply at reasonable coat at some the wear of scoop pins and bearings astfl of tsndar plant baa a capacity of 1400400 gallops a day. The 

points has been reached springs and wheeto may cause snotber variation of % old steam plant laqotoud a tores of 8 mm; the elsctrte 

Many of the Western roads have extreme dlfflcnlty indn while testa have demonstrated tost toe pres s ur e needs bat one swuw The eunent costs no asota than 

in procuring snffldeut water to keep the traffle moving of toe water against toe aroop when manlttg 40 to 00 fM tor toi torstor plant, so the net saving amounts to 

Between Bitter Creek and Green River, Wyoming on miles an hour will pull toe tender down an inch fl&OO a ysa^ 6U engjimt of the stml-DIflaM type ace 

the Union Vadfle, local water suiipUea are so bad that Thereto It is n ece ssa r y to allow for a varlathm of -being extenalvsly InstaUed, a singU ipai— h o to c at bav* 
they cannot be used for any panose Every drop noed not leikthan 2 tmhaa These tanks arq kspt flUed Ing sold 486^4^ suidaes of 8W agrtsgato hoTBs- 

has to Iw hanled tn tank cars from Green River Hock through Several inlsta hy automatic valvas actuated by podrmr to rSUroadk In 6 ysiia. 

Springs, 16 uilcw cast of Green Blver, anppUes the en- the change in water level In tbs trongb, ThreenUnutes Another aavlaf Iq being effsetod by stopping the wasto 
tiro Union Pacific system with coal The water there U the average time allowed for fllHng a track pan. In «f wfaldi Is vwf gregb tot thP dally co pguw p* 


water supply would make a lake ten miles 
square and 44 feet deep Bottled and sold 
at current prices for socalled "Spring" 
water affected in large cities, the pro- 
ceeds of tola railroad ddnge would bring 
In 180400, OOOpOOOi or enoimh to pay off 
the entiro IntsresMmaring National debt 
With toe proceeds of less tosn seven 
wuMm* average sates. 

Locomotives consume for steaming pur- 
poses, or wasto 74 per cent of toe total 
quantity or 2407408486 tons of water 
The total quantity of freight hanled by 
toe railroads tn 1816 was 2316488484 
tons, toat Ibl the auantltv of water naes- 


l^r nags o/ cod! umJ up bn our roitreodi m the course o/ u year, and 
' to being toU how giticft o/ (ha u burned up in haulmg more coal 
tor the earners to operate (her regular freight and pauenger service Mh. 
That coal atone wtU not make a locomoUee go u qtdto as obvious oa the 
fact that an automobile mill not run on goMoUne atom, mAouI the pro p er 
amount of asr and od and arotor But when we hear the truth about the 
mater comumption of Americans roikeadh the flguree are eufuienllp 
UartUttg to fmUifp the length to which il/r< Carter gpee m mntrng about 
them, — ^The Editor, 


’£ ore quite acetutomed to UadiUce 


^oremlhe vnsl ton- 


Is so Iwd thst the company Is obliged to pnmp a supply 
Utrongfa an 8‘lncb main for the fifteen miles, inctndlng 
a lift of 179 feet At Rawtine, cast of the Continental 
Divide, the company pumps its water snpply for Ifl 
miles, the lift in thin instance being 286 feet 
Near the wostem shore of Great Salt Lake a 
Soutotni Pacifle water tank Sa supidted by s pipu Une 
62 miles long Altogetoer there are ISO miles of pipe 
Uno between Ogden and the Sierrua to supifiy water tor 
Southern Padfle loeosAotlves. i 

Looomoavea are ooppUed at appr oxim a t ely 18400 


winter the pans ate heated to prevent f t ee sing by a ttoo Average 8300400400 jaJlegs, deUvved tt g u tti h. 

eteam pipe dl so ha rgin g directly Into the pau at inter- IrfflowhU OOtoMbCtaag uildef ilui pOBtooCdr thodtohda 

vale of 88 feK. The anrglQg due to* eeoopliv and flU- ef ewgtoydw who bflVA no ochoepdoA of toe Vaitte «C 

ing dlatrtbutea the heat goflidently. A boUer of 10^ watof* . iWa to 4w Mto totog aa an ^^ga^ai>^ 

horsepower is required to heat two trMk bane and waste ef watdw Fdf WMheytafc g t/M^tooh 
funUdi power to pump water Into them. mrnntptmmotfumlp.amon 

WbUA as already notodr toe nJlroadt to wnmfp m 
tttstaaeee have tocortod great expense to eoMUw a wi ti t to 

supifly from a dlstahce thto woiito to ittogste totoOi^ 
bto to au eaaes. UeuaRy to ia abso l aidir a c titoajn rto 
nee Whatever local supply |a availabto Itodi ot id 
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The Diyming Rod^Made Respectable 

Modem Mineral Location That Prooecda Along the Lmes of Medieval Magic 

B j £. F. Cone 


liiTWttim Iddf fait to rmiuttocilfle ttlnertl 
tMOapyc t i M t boon amamiiwd. aom of tbe 
ta lc pww Ha mn poaltlTBlr ttartUa*. In Docember of 
luC fmt Mr Hemiui A. HoU of Now York gaw tb« 
pnUtaiaavf 4ttatlB of a new Oerman luTenUon which 
waa (Uiccibea aa tha old dlTlnlnr fod rendered efliclent 
fittr the deteetioo of mtnerala, metaU and ovon erode 
oU* Ur, Unla, a dealer of the hlgheat atandlna in 
aeknUlle Inatmmcnta of preclston, atated that wonder- 
fhl prngreat had been aada !n Europe In the but four 
or fire ywn. In the ntUliatlon of atomic foreea , that 
poe aae m and pnctical meana had been darelnped to a 
high atata of perfactlob for deduUelj locating acdld, 
nqiild and gaaaona depoelta In tha earth without boring 
or proapoetlng, and erron for accuratair determining the 
podtloii, depth, width and thidmoaa of each depoUt and 
for dlflOraatlatlng betw e e u tha Tarloaa matarlaU form- 
ing tile depodt 

Tha lueentUm haa been dereltved by d Gannatt engl- 
aaar of high atandlng, who for many yean waa chief 
engineer of a pramlneut borltig and drilling company 
Mr, Hola peraonally Tiatted Qemiany a year ago to 
InTegtigate and atody tha invention and the teata to 
which It bad been anbjected. He hlmeelf located with 
tiMi apparatna an extenatve lead-ilne-aUTer field in Ger- 
many and tboronghly chedeed all phaeea of the device 

The principle on which tha new Inatmment la do- 
■Ignad la deaerlbad by Ur B<da aa foUowa All mate- 
rlala of mineral origin aeem to give off certain emana- 
tiona, dlfBeiant fbr each etemeat The difference prob- 
ably Ilea la the apeed of the alectrona given off, and baa 
aome certain relation to the atomic weight of the rie- 
menta, Tbeae variatlona, carefully atudled by the In- 
ventor, permit him to differentiate clearly between the 
variona materiala forming a depoait, by aynchrontntion 
oC the apparatna to the waves of different form. Thua, 
if the apparatna la adjusted for lead, it Is actuated 
cttly by lead ; 11 aet for oil, it la acted upon only by oU. 
The apphratna can be adjusted for pmcttcally all nae- 
fml giateriala found in the earth, sudi as all ores, salts, 


coal, snlfur, asbeatoa, oil, natural gas, etc. There are 
several very remarkable features of this promu^re- 
mariuble, of course, only because so very lUtie is 
known about the atomic forces utilised 
h'lrst of all, the emanations or raya penetrate every- 
thing except pure metallic lead. This protes ibelr 
similarity to Xrsys and the radlatioas given off by 
radium 

Second, the emanatlona are given off by the materials 
at definite, carefully determined, different angloa These 
known angles are atlUaed In the practical aiiiilUntlons 
of the process for determining the depth and exact lo- 
cation of the deposit 

Third, some of the raya are perccptlblo at a <11 h- 
tance of 00 miles from the deposit. Indicating Its pres- 
ence and general direction from such a distanoe, thus 
adding greatly to the practical value of tho process 
In field work. 

Fourth, there is no peraunal element entering into 
the use of the apparatus, it works equally well and 
correctly with everybody and repeats its ludlcAtinns 
exactly at the same apota, thus proving In the most 
reliable manner the presenco of certain fon‘es in 
definite directions. Mr H<ds says 
^*Tbe strength of the atomic forces which act on the 
anwratus Is often surprisingly large We seem to 
possess not the slightest Idea of the magnitude of some 
of forces which are present on earth and which 
have not yet been explored In this country I feri 
certain that systematic re s ca nA work along these lines 
would clear up some ot the great mysteriea with which 
we are stlU confronted — the myNteries of electricity, of 
magnetism, of life I have reasons to believe that the 
divining r^ used for over a thousand years and in 
some cases undoubtedly with success. Is acted upon by 
a few of the rays which are utills^ comfdotcly and 
systematically in the highly developed apparatus'* 
Since the announcement of this remarkable invention, 
devriopmonts have been rapid and startling Through 
the efforts of Mr Hols and hls acquaintance with the 
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m tbs semapsndsoos nolsmn A n o n ysso M S eemom- 
bIbsIuiis caaool be eoasMsimL but tbs bsoms oI eer* 
rmpondsali wSt be withheld wbsa m dssmd. 


Where the Fieh Go 

To the Editor ot tbo Soxanrmo AnaaicAg 
I note in your laaoe of April 2 ihI a letter by Mr 
J M. T Hamilton aaylng thst the greatest destroyer 
ot fish nsxt to thansrifes Is the vraterfowl. He also 
OQodsmna the prilcan as the worst destroyer and esU- 
matag their muntwr at one miUUm. I should Ukt to 
quote from an article In AmeriMM ffeetew of Bovtew 
tor Kdy, lOtO, aa account of a trip made at the In- 
■tanoa of the FSdetal Food Admlnlatratkm by Mr T 
Gilbert Pearson, Secretary <now President) of the 
National Aaeodatloa of Auditima Sootetlea, for the par* 
pose of aaoertalnlng how many brown psllcans were 
llvtag eleng the coast, and the character of their food. 
**H)eM la what we found aa to numbers* Oftheseven- 
tesn Ittandg on the Texas ooast said to oontaln oolo- 
aisa of pelicans, we were ''able to visit all but ono, 
A froup waa found breeding on only one of tb eas , end 
hen we found eighteen eggs and thirty-two young, 
we urefilted Teaaa with 6000 birds and went rieewbsre. 
Eveey fdot the Louistana coast was cmlaed and the 
oatalee an rislted. We recorded 60.000 for that state. 
It Ig the writer's opinion that In June, lOISi, the brow n 
pettoaa pppUlatlon along that 14004ille strip of coast 
fnan Mutko to ICey West did not exoeed 66,000 adult 
btod*: 


**Himifdteg the food of the priku at this time (the 
histkfi eaawmy, pr Hugh U. Bmlth, Chief of the u. S. 
fbh Oatodtlsrion, reported that in every speetoMMi aeat 
htk Whs ooUeeted be t we en Horiiford, Texas, and 
TUaA jhw waa the Gulf meahaden, g lUb never used 
mThaiiMu oohsnvaptiQar Kritber the Urritor (Mr. 
nfiCldny por tik State's rsiufagentativfs wjth htoi 
uAdi^ fine dlafila food flm. Of the 8M spedaiena 
ktatJU nucUlAiratora only tmty^wvea^ indttkteal 
avtt wU tai tM nariMb fdr ftod. 
tte tMor 


The Federal Food Adminlstnitloa has felt con- 
strained to say that the charge against ths brown 
has been disproven.** 

Donggn HlUg a In N Y. G Dbwas Bimons, HI 

To the Editor of the Scmzmvio Akxbicam 

Tour issne for April 2, 1921, contains on article 
signed J M T Hamilton on the subject '^Where 
Some of the Fish Oof’ 

The man who wrote this evidently la nnodentifle In 
hls observations and IncUned to accept loose statements 
of others and pasa tham <m over bis signature as 
facta He reports eosmone as estimating the number 
of brow n prilcans In the South as exceeding one mll- 
ilon, and that ''each consume a hundred fish a day, 
making a total of one hundred mlUkm destroyed by 
tills one variety of sea-fowl,'* etc. Hla Inference Is that 
the pelican is extremely destructive to valuable fish. 

You wUI, I think, be Interested in the following state- 
ment In the summer of 1016 at the request of the 
United States Food OomaOssiem I visited every known 
bcbedlng colony of bro w n pelicans along the gulf ooast 
of the United States. Tho states of Florida, Louisiana 
and Texas cooperated by aupplylng vessels, crews and 
provisions for the expedition. The undertaking was for 
the purpose of detenalning as nearly as possible the 
number of brown ptUcans frequenting our Gulf Ckmst 
and also see if they were oa dostroctive to food firiics as 
was popularly repnted. 

Every pomlble precaution was taken to learn the 
ml facta. In each ciae a State represenutive was 
with me visiting the Irianda and checking up tho data 
Without goliic Into detati I may state that we found 
about 66,000 b ro wn peHcans from the mouth of the 
Bio Grande to Key west and this was after oUowtng 
liberally for non-breeding Urda that were not frequent- 
ing the netting coloolm 

Large qoantitiea df fish disgorged in our presence 
by pelicans both young and old were fcvwardod in 
tanka glvea ua for the purpose, to Dr Hugh M Bmlth 
bead of the Bumn of Fisheries In Washington for 
IdCtttlAcgtion. Our luyustigaUoa and Dr SnUth's re- 
pcgc revealed Jdie tactf^t v«y few tood fish are con- 
sumed by browa pelicans at this season of the year 
From tito Itexkab befl^ to Tampa Bay. FUwtda, abacK 
Intrty msy one of tbokhousanda of firii diagorgsd in 
our p rset tt oe were Ou|f Uleohadeo, a fish never need for 
human dboenmptkn. From Tampa Bay to Key Weet 


inventor as well as because of hls standing ■wftmtg 
sHentltU men, arroogeiDente were made with Inflooi- 
tut IntercstH In New Turk for the coming to this 
country of the inventor for the purpose of thoroughly 
demonstrating and testing hls apparatus. Accordingly 
early this loar the Invtntor Philip Scberumly, of 
Frankfurt am Main. Germany, arrived in the United 
KtatOH and, under tho dlrei^hin of ouc or two skilled 
milling enidneerH m t aUmt bis aork of proving the 
claims made for hls new dt^vlce or practical divliH 
lug rod 

I'ho first test uas made amoug the Iron ore fields of 
the l<4ike Superior region llore, tlmuigh leo and snow 
several feet thick, the ‘poliirlzator, ' ns the new Inven- 
tion in called, located new ore fields said to be worth 
many thousands of dollars, according tr» the reports of 
tlic engineers The next trial was In the Httshnrgfa 
district where new poikets of uaiural gas were looked 
for There also, It Is reports! the explnratlcms wem 
100 per cent Mitlsfactory The last trial was In the 
oil fields of the southera part of the country Thera 
also it is claimott a 100 per ci*nt record was made In 
the liH'athm of new oil {nh kets or lU*1d8 

The deflnlto miult of theso trials was the Incorpora- 
tion of a now company to use exclusively in the United 
States the new Instrument, and the payment to the 
inventor of a large sum for the concesstuo. John Hoys 
Hammond, the well known American engineer, is one of 
tho most interested men In this movement. The nsw 
company is stated not to be a cummerctol pn^toritloo 
but will be engaged In research and geological stodiei. 

The large economic value of this Invention is self* 
evident, If the expectations of its promotes are real- 
Ised, It will revolutionise mining methods and rednoa 
the speculatlye phase of prospecting to n minimum It 
should be added that In the operation of this new Invett- 
tlon, cartridges of the material sought are placed In 
the device, the mechanism then synchronises the 
nations, exchange tedprocolly, and locates the definite 
confines ot the material In the earth. 


— i. xsscai 

of the three thousand, seven hundred and cwentymoa 
(6721) fish collected only fieenfiMmNm wont food 
)Csket These consisted of mullet, pig-fish, pin fish and 
crevslle^ all low grade fishes. Any of them sell for 4 
cents a pound In the local market 

I need only add that after receiving this report tha 
United States Food Administration refused to take any 
action looking to the destruction of the brown prilcon. 
While my oboervations wm made entirely in the sum- 
mer, the United States Deportment of Agriculturo at 
once took up the work with a view of gathering date 
throughout the year. While their report has not been 
made 1 have been Informed privatedy by thooe having 
the matter in charge that the omoimt of food flshea 
destroyed by pelirans at all seasons of the year is 
extremely small when one cooslderB tbo charges mode 
against the bird 

I am sending yon this In the Interest of fair play 
for one of our most interesting birds of our Southern 
watersL T OnmegT Pbaoson. 

New York, N Y 


Nothing Now 

To the Editor of the ScuuuTinc Amkucan 
It may be worth while to review another anticipa- 
tion 

Before the recent war you published a short oorrt- 
spondence letter I scut you rucummendlug oppositely 
revolving parts to cancel gyroscopic Interferences. 

The all metal Rohrhack monoplane used by tha 
Staaken airplane factory appears to be built In this 
way 'synun^cal but why did not some person make 
use of this piibliriied suggeotton during the war? 

Necessity may be the mother uf invention, but this 
does not prove war is a necessity 
Earielgh Holjtiits, Md. J Fkakk OxLum.T 

Another Job fhr Snwdnst 

To tbe Editor of the ScDcinriric Amkeican 
W ith reference to your article of April 2nd, Toba 
for Sawdnst," no doubt there are many of your reader* 
that would be idad to know that about 2 inches of 
sawdust spread over a very dusty country road will 
make the road dnstieas. This has bocn tried and found 
to be very satisfMstory, In very dry weather tbe road 
will have a layer of very fine dost sometimes three or 
four Inchea deep. Tbe sawdust will keep It dowir-s , 

W A. HouvgMA^ 
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A Bridge Building Record 

How Cities, Officials and an Industnal Works Pooled Intereata* Cut Red tVq^ and Uel an J^gntfMwgr 

By E W. Davidsoa 


rpo InUd a 


wooden liidffo 
4UO feet 1 1 1 ( 11 I 
r»(t wUe li t 1 I >H f r 
IR^OOO l<a I'd with Hudi an 
rl r what w ull lUe rUt 
nArr r tie xtri idlmnr 
brilge e 1 ni tor dot 
Smile patrooldDRlrt 
It <an lo done It um 
d no With a great burnt 
gap In the Important P Int 
of 1 Inee t rl Ige between 
them 1 ynn an 1 Reri n 
MaaaacfaiiaetU atood on op- 
poatte aldea of the Haugua 
Rlrer during the early part 
of July and oaw it baipen 
The actual time, of cen 
atructU n waa ten dayi 
Counting in the ckarlng 

away of Inmt parts befere reconatruitlon coull begin 
the whole Job took ext tly 18 daya itw hour and 
twenty minutea A hare ^1 daya elapMed between tbe 
burning of thp old I ridge — with flremen hamiiered by 
a failure of tbe bridge atandplpea to function — and tbe 
thn wing back of tbe gatea on July 18 t permit a glad 
parade of automoltlea a r mm the now atnuture Tnt 
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the u rth short f the 
In a minimum f time 


lie on the main highway t 
Sangoa was thus remitrcd 

The train of events lead 
log np to this remaikal le un 
dertaking started with the 
fire on June 17th partly de- 
stroying tbe original idru 
tore ac n ss the Saugus 
Hlver 1 1 at Am I r ke a 
rltat tralDc arterr On tie 
following day tbe Metrrpol 
Itan District Ct m isalou 
annotiticed that a ii w I ridge 
would coat between $00000 
and $180000 and n funds 
were arallable But In view 
of the fart that a $50000 
otnte emergency funl exist 
ed the Commlsslnns engl 
naers started speciaeatlona 
anywa? On tbe Jlst 1 ynn 
Rerere and the town of 
Hwsmpiicott a^ked tl e CiCun 
mlislon for a temporary 
bridge A he ring was an- 
nounced on the Jivd and 
held on tbe lOtb In the In 
terlm the Oommtasl ns on 
gineer had reported that to 

build a bridge costlrg $150000 w uld mean abutting 
off travel for six m uths 

This suggestion f delay ^Ith the summers heavy 
gntmnobUe travel Just starting w rried Lynn and Re- 
vere not a little But n tbe 29th tbe day before the 
Commissions bearing the big eloLtrU company with 
works ikear the I ynn end f the bridge offered to re- 
bnlJ] the Mdge in temporary f rm at cost within 15 
dajs Knginoers scoffed lut n S Baldwin depart 
uent engineer of the O ncral Llectrl wss sore It could 
he done That aften on 
Ur Baldwin wtnt ont In a 
rowboat and Inspected the 
ruins That night comjdete 
tentative ilans and cost es 
tlmatea were made 

The next day after the 
hearing the Commission de- 
cided to let the eloctrie com 
pany go ahead Tbe dty of 
Lynn appropriated $40000 
to Anauce the work and 
Oovemor Cox gave asanr- 
ance that the sUto would 
rctmburae the city next 
winfew when the Legtalatiire 


tractors f r bids The contract was let at $14J!00 
and tbe electric oompany agreed to furnish the mate* 
rials and soponrlston for $20000 

On the morning of July 4 atesm derricks appeared at 
tbe bridge an I work started tearing off tbe damaged 
dock and weakened piles lliree daya later new oon- 
stmetkm began 

St rms and heart breaking c bataelea InCerflnvd fmm 
the start At Orst It locdced like a month a Job blood 
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and thfmfands of twiita. 

at the Genaral XOcctrle plant, tberehy $$Tt$ff tt$to i 
money wlU hold the whole togathar fof mre te ooato^ 
The cape are 8 x 14 Incbee and the ttrtng ew r 10 x 
apaiming Jotnto Instead of a tentoocary Mrtj e, 1$ It 
made ai well aa it aot hettar than th* oirialMl atnw" 
tore and la guaranteed for tm ynam Its eakatanffal 
character may be noted In the lower Tterw 

GetSiiK ft liM M 

OHuratore* 

L ABORATORT ImMUftB 

Hoiia tatoiT* ttw nwk 
lag of tsac rings ef hl|le 0 
inches long and of the ds- 
slred diamster they poeia- 
spood to asetions of tha ite 
aa hnllt In factoclas 1 m 
talking of ringe for 


oohr 



^y Jaly 13lh all bnmed piles had bsen rsplacad ar apttesd and each beat 

llkhta were put np and tbe work drove ahead niabt 
and day As days passed ths outlook grew Mgtater 
Bv Jnly 12 all the cape excin t on six apUced Joints 
at tbe 1 ynn end of tbe bridge were In pr altfon On 
the 14tb It was possible to cross tbe bridge on tiis 
louae planking while the cress brachig went ahead 
swiftly 

When the Job of laying tbe wearing snrfhee of 2 fairii 
spruce i8anks began ths workmen were sore that 
sawing irould take ten daya t two werim An ladl 


DetaU ptoM wm drawn 
Jnly 2 tbe angbwers finish 
lug them In th$ atonli bom 
of tbe next mofning ao that 
they could b4 glTMi to non 
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of a hri 
kbit or 
regulating the 
ertsd by 
nMsnrtng lit 
Such la poasIbU by sxtsnd 
Ing tha eon 2H fait altova 
the outer tom wkM aet$ 
aa a guide for the tamper 
The latter a casMtua iheU 
7 I n che a hl^ with handlea 
pemltttng Its eleralton to 
allowed to drop by araHty 
on tha 

the f oms a cartala i 

of strokes |o as to apply the protwr tost 
The tearing aucblnt ennptoysd la breaktog the ; 

Is des cri bed as a rubber bag whM fits bufida tha 
ringh tha epfin enda halng holk h sada d . Water to forad 
into tha teg riawty nntfl tha aodoaril air toabai a 
gcb«way^ aftar which prsame to apptted gtegnUlp 
Mtri the speeiflm sttidtetad to tU teat bmta Tha 
apyamcte to said to ytohl sattoAutay lusMth tori* 
tpnrity hslag obtolnad W a sarpriring dsdm Tha 
aridemnant to accredltod In a ttajor 

fact that tot Whttej 
within Ua r 

tha burtteadahsepattetaft* 
torfeeatoonthoMlcIthh 
ring ttsca to a notohla fh 
tosMHon of tea tow to gth «d 
ertnceeta uIiml tMrifytag te 
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iM WM w w ir tt i Cop B«BidM !■ A»vk« 

f^ldl TbsMMkmA llotov Boat Baea tor 1031 brought 
4^ f0Q bogta to Cba Uao that wort ranlvkablo tor tho 
oMraMa hoc i ipoarw ol tba aagliwa which had boon 
tel^ IMr trail hnlla Ona of thtoa *M1 m 
^ atoHwa. n.” an anlaivad adltlon ot *lflaa Amorlea I ” 
mad tjpleal Wood oratt, a hydroplaaa wHh a 
gtaiila «C«P^ 4mltt ot wood and ot extmnelj light oon- 
a tt aa C lo n Btw nodTo powar oonglats of tour modlflad 
Ithwljr angbwo with a ma nl ataa power, each, ot 000 
h ow pow tof tho total hocaepoanr araUa^ baftng that 
ahent lOOO ‘Uaida l4eat VfX, unlike har pradacea- 
oot^ which wtoa dtq^aeaBMnt craft la a atogtoatap 
Jiydroplana a qa lppad wHh toor anglnaa ot area gtoatec 
hocto power than thoaa of ^Mlaa America 11 the total 
haing tfm aa batwon 1800 and 0000 
9ha race waa held on tabor Day September 6th In 
toe Detroit Btrer, dlateaoe 40 nautical mllea * If aple 
laat Vll ’ waa Itnt acroaa the line, irat aa Ihej came 
aroond on the drat lap *Mlaa America 1 had tokrs toe 
lead with MImi America 11 twelve eeconde behind 
**ltopto Leaf TII * waa third and Misa Chicago toorth 
^IiW ttot VII apntng a leak and had to withdraw, 
aboffibr afterward 

ISM fact waa woo hj *Uimm America 11 whkh 
the cdniae of fofty nanttcal mUea at a rate ot 
which on the fourth lap lAlghtly exea^^ 71 


In ^ race for tot Lafea George trophy tor the ona> 
mUe apied-boat chapiploaahlp ot North America, Gar- 
Md A. Wood*! boat won again The conraa oonalatod 
ot alx ruM over a mea su red mfle, tbrc4^th and three 
igaiaat the atream l%e taateat mUa with the current 
waa done in 4418 aaconda and toa taateat agalnat It In 
4608 aaoonda, toa atarage balng juat nader 80% mllea 
an hew; neatty «4aa> to toe taatoet railroad qioed 
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InttiMBM Soasg rcmarhable enraa of tubercnloata bar 
Ing Ukewlae bean tnrotantwUy effected, Mdller under 
took aoM aiparlaaanta win a view directly to exam* 
Inlag thaae atrlfclnf phanomena 

The apparatua uaed In tbSa connection was the same 
aa naad tor therapeutic purpoaea, via, a coll of wire 
tr a v e iuad hy a rdativaly atroiHc attemsttny current 
<8040 a mp ere^ 120 volte, 100 parloda per aeoond) and 
oomprlalng In Ita Intarlor a apadally deaigDed Iron core 
A chamlat apadalliad la tho phyaJotogy of fermentation 
htfped with tbwa eaeperimenta, which were made In a 
laboratory where the condltlona of temperature and 
light could he well ebackad and kept practically con 
atant 

Fermentation bacteria were fkmnd to be arrpHted in 
their development by the action of mametlc radiation 
wbereaa experboenta on Inmlnoua bacteria gave rather 
unexpected reaolta their giowth being either checked 
or promoted by the magnetic field according to the 
way the apparatna waa arranged Tlie moat remark 
able result, however waa that the feeding medium 
containing the bacteria would under the action of the 
alternating magnetic field become itnmuniaed against 
any further infection 

Some ntriklng series of teats on luralnons bacteria 
have been recorded on plates One illnatratca the 
variable blackening of the photofcmphlc plate by the 
light ot bacteria axpoeed either outside of any magnetic 
field, or In a stationary magnetic field as produced bv 
a steef magnet, or in ap alternating field, os produced 
by toe coll of wire above referred to 

Three ^gratings cut out of double tinfoil were in 
a Ugbt tight box, placed on a photographic plate three 
glam bnllMi contalDlng tod feeding gelatine with Inmln 
oua bacteria (peendo-luafeni) bring applied to these 
‘gratings. Bv sHirlng the glass bnlhs the feeding 
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gelatine was distributed uniformly and made to cling 
to tlu glaas walls. The outer sarfoies of the glast 
bulbs uere i.ronnd lecel thus enabling the bactorlg 
cultures to be obaer>ed in the microscope 
After 24 hours action of the ba< teria the plate be* 
tween the cuttings win found to he blackened the In 
terestlng fact bring Incidentally noted that the light of 
the bacteria had iwssed through the double layer of 
tin foil The effect was least marked In grating I (not 
exposed to any magnetic field) somewhat stronger In 
gratlDg II (exposed to the south pole of a steel mag 
net) and most Intense In grating 111 (exposed to an 
alternating field) 

Another pinu shows two glass Imibs of the slae of 
a watch, ennt lining lumioms hnclerla and exposed to 
DO magnetic Add and to the field of the south pole 
of a strong steel magnet resiiecthelv the bactericidal 
effect In this Case being \err striking 
These experiments would setm to confirm tlie fact 
broujLlt out bv comnion experiime at Mr MUIlers 
laboratotv that organs Inflated h\ bactc»rla are made 
more resistant by a magnetic tnutment 

A New Tekttope 

A SWISS Inventor named Rosing Is reported to have 
constructed a light electnc ivll for telescopic pw 
poses which resianda tt varlatlona of light much more 
rapidly than au\ silcnlum cell thus far invented and 
which possesses the gnat advantage of not twtng sub* 
Jett to fatigue 

This cell which Is already In use for practical pur 
poms In Ituslngs tclosoopc consists of a hollow ball 
filled with rarefletl hTdrD(,eu or hi Hum Upon one aide 
it Is covered with sodium amsigam or potasalum 
amalgam whlU upon the opposite side It la pro- 
dded with a platinum riuctrode When the amalgam 

aiirfflce n n Ivea a nega 
tire electrli charge and 
la afterwanl llluml 
nated an immediate dls- 
chargD takis place the 
( leclrlc current connect 
Ing the two elertrodes 
can past from the platl 
nnm electr sic to the 
amalgam Hence as a 
result of the tllumlns 
tion tt Is able to over 
come the resistance 
with which it waa for- 
merly unable to cope. 

According to tho ex- 
periments made by 
Khlgl and Stroletow 
the strength of the pho- 
toelectric current which 
Is hero operative oorre- 
aponds precisely to the 
Intensity of the light 
Indeed It follows the va 
riatloDB of Intensity In 
the Ulumlnatlon so ex 
actly that the most iie- 
cullar effects can be oh 
talned for example by 
the use of an intermit 
tent light The Inmt 
or calls this instnutont 
an elricttoakop *niU 
new apparatua la now 
being tested by Marconi 
In hla wlrelaaa tele- 
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Glass Tubes by Machine 

How Handwork Has Been Eliminated from a Talk Fonnerfy Hone Altogethcar bj Hmd 


M ACHINKRY Im nowAdoFE hcUig nitpHed to all kinds 
of wrvlre Thoro In In fuct, nouwly a broad lino 
of aitlvUy Into whKh nicrliuiikal inctboda have not 
Ki>ne Home hii\o l>of*n more i‘onHpr\atlve than ntliere, 
and auKMtRHt thoHo ono mny itorbupa lint the business 
of manarmrnrliit! unlrles. In recent >eani» liow 
over, (*ven IIiIh Held has ht^en loviideil, iiml now It ap- 
IMHjnf HK if iiiu< lilm« |irui*uMiieN wero ultout to carry 
(^crMliIntc iH-forc tium 

Omp of ihe iMirthnihir llnea of rUihh DinnuriiPtiire that 
Is even now In process of >teldlnij to IIh' acncral spirit 
of the tliooH la that ahIHi concernH Itself wltli tht* pru- 
tluHloii of kIhm liililnK The writer w'us 
recently In u hinre works In Hi>Dtliorn New 
Jerst^ wliere three miu hliies were alreudy 
Installed and unuthir aas just about bulna 
put In — machines ahfwe httMliiewi It Is to 
produce trlass tubes by an nutumutlc pro- 
cedure No band Is required to touch the 
Rlam from the areut tank furimee where n 
(treat body of molten fdass la produced up 
to the point where tubes five or six feet 
Iona are rolled down onto a pllet. No hand 
takes the fflnss from tlie furnace, no hand 
conveys it to tlra great blow pipe, no hand 
forms it on the eml of this blow-t>U»et no 
hand pulls It off and draws tho new tubing 
along, and no band severs Into short 
Isngths the tuMng as It perpetually comes 
on. The niuchlne. or rutlwr plant, Is very 
automattc Indeed 

Glass tubing Is wanted for a number of 
purposes. Thun, It Is largely used as 
stock from which vials are manufactured 
Hwb, It Is used for nuiking up various 
articles used In chemical laboratories. 

Out up Into short lengths, It supplies the 
blanks from which tlie steam-gages used 
on hollers are made. The fact that a 
manufacturer produces tubing does not necessarily mean 
that be sells It all He may use It himself In making 
up many artlclm However, It is desirable to produce 
tlM tuMng accurately In sa< h diameters and such wall 
thlOkoeeses as may be specined Naturally, these dimen- 
sions can not be controlled with anything like the pre- 
dslttt possible In manuraoturtng, say, cold drawn steel 
tubing. At the same time, a good deal of accuracy Is 
required This Is particularly the cam where steam- 
ings tubes are to be produced for railroad companies. 
The outside diameter may be required to be not more 
than 1/82-tnch greater or smaller than apedfled The 
foetorles have found It dlfflcuit to meet requlremenu 
as severe as this, and consequently there 
has been a large amount of waste. This 
is particularly so where hand methods of 
tube drawing are depended upon. It la 
perhaps too early to soy whether the roa- 
chine will readily meet the dtflicnity In 
the end. After some rather does atten- 
tion to the matter, the writer thinks that 
dw machine process should lend Itself 
more easily to accuracy than the hand 
method. 

The advantages of the machine, how» 
ever, are perhaps rather to he found along 
other lines. Perhaps tl»e chief of these 
centers In the roafhialfy of the new pro- 
cedure. The glass tuhlng comes on all 
the time. It Is perpetually cut off at the 
end, hut It still comes on. This Is quite a 
contrast to what occurs In the old method 
In order to get a good, clear Idea of the 
machine process, It will be well to have 
before us u brief statement of the old- 
time way of doing things. Imagine, then, 
a Wg circular furnace with eight or ten 
openings, and a pot of molten glass corre- 
sponding to every other one A man gets 
on tlie end of his blow pipe a gob of the material It 
may ho neresaary, later, to get additional l^ais fay In- 
troducing the hlow-ptpe niwi the gob already on It The 
gob IS roughly molded by manlpnlstlng It on a half 
Btold kept cool by water The man blows Into the blow^ 
pipe snd creates a central hollow In the gob. The gloss 
Is manipulated on a flat slab called a Toarver for tiie 
pnrposa of giving It a conical side surface. It la ddidr- 
aUe to manage things so that the cavity win havo the 
glaas equally dlspns^ Ohont It When the ainoam of 
flaae Is Wg enough, tbs cavity deep enough, and the 
dlspoaal of material round It perfect enough, blow-pipa 


and gob are carried to the vldnlty of the walk cw run- 
way where the tube Is to hd drawn. A small fttmacN 
called a “glory bole,“ is set up near by Hers the fob 
is reheated preimratory to the drawing Two men han- 
dle this work, the more sktth^l one retaining possesstoh 
of the Wow-plpe The other man secureu a Md on the 
gob fay means of an lostnnnent called a pnnty This 
Is a rod with a disk at one emi, the disk hAvtug tlie rod 
perpendicular to It at the center Urn man holds the 
rod as If It were a handle, tlie clear face of the disk 
liavlng previously been made to ding against itm sur- 
face of the gith It Is quite important that the puaty 



Close-Bp of the tobo-drawiag machine^ sbewlag posltlen of ttm aaw 1 
after cuttlBg the imh% to length 


disk be affixed just right In order to retain Its bold. 

The tube Is drawn fay the man with the punty He 
simply bocks off down the walk, holding ontii^ ai^ per- 
haps manlpulBtlng, the punty The man with the Wow- 
pipe blows Into It and stands still The result Is that 
a shell of hot glass flows off the end of the blow pipe, 
This shell rapidly diminishing In dlanteCcr for a whUs. 
Soon, however, the cooling glats In the iliell nearer tho 
punty has acquired sulBdeot stiffness to resist reduc- 
tion in diameter. That is to say, at a little dlsuutw 
from the gob, the glam wilt get approxlmatdy its flnal 
diameter and will not reduce much as the punty man 
continues his retreat The yielding is nearly all done 



The nheattaff and #f ^ finaci^ ahewtag tnu^ i 

at and nrar the gd> and perhapf at and near the polity 
la between, lies the tube, ft piay bo poetfUo for the 
punty man to withdraw lOaui more feet There ^11 
be waste at both ends. 

the machtito msthod In parHmtta^ this pmesdqra. 
no motten glass la tb« gemt |unh la allowed aft ecilt 

DB with Whtoh 4ft 
flown into « 

to the itoe Of thft 
her abmauf 


into a special fonuu% fa 
bimriflps la mounted, no 
tro ug h with cat or iftoift 
fukther uBd, the to 

toaae of the Uov^pe to tt 
The tooutoi haft ft 



Which tt ssnda tbs Itoas iafo tho Uow-pte tt ail 
The Irtow-plpe U rotnAOlily aoantoA at its rsar Ofld to 
a wall of the spedal furnacft^ It also dipii ftowuril. 
The result of tbe,strsam of glaaa flowing oo at aflaagto 
Is that gravity and rotation oamUhe to eatow tN md 
of the biow-ptpe to receive a ecnapleto fttavetopft of toft* 
down to its tip. Premrs air Is introduoafl into the 
blowpipe and It flews out at the end. This air hsa 
only a very mild pressufe, however^ aa the j^sks slwa 
neods but little ssstotance to prmttt ooUapsa, ft Is, Ift 
fact, understood that pressure air may, uudbc fovocWblft 
drcunuitaneea, not be required at afl. On tbs other 
band* the toiachlno may be ased for the 
drawtng of ipase rod. tp thia caaS^ ft to 
proper to doae the end of the falow-iA^ 
with a cep. The speclai fontace Is pro- 
vided with a means of beating the glaaa 
as It flowa along the short trough with Its 
stepped bottom end a separate means of 
besting the gUuis on the blow pipe. 

The end of the blow-pipe la preforably 
famished with a sheath of hMt-rmtotliiff 
material Consequently, the glass really 
flovra onto It Further, a kind of moflto 
may be used for the purpoee of equalliiiig 
the heat round the glass on the blow-pipe 
and of hlnderlQg the products of oombus* 
lion from attacking tbs gob. When uwd, 
this muAe may be rotatably mounted, the 
rouUon then opsratlng to dlscrtbute heat 
When the glass tuMng passes down and 
away from the special foraaes, It aoon 
finds Itself on a long line of grooved 
wbeela These are near the floor of the 
shop. The tnUng Ilea In their g rooves as 
It movea on away from the famaea. 
Bvery other one of theae wheels may have 
Its suigioftlng upright provided with as- 
bestos guides. These ere to p rave ut the 
tuMng from riding up out of the grooves and off onto 
the floor 

At a considerable distance from the furnace, say, ISfl 
or 140 tost, the tuMng eaters a pnillag machine. This, 
together with the euttlngolf device at its forward end, 
la quite an Intricate affair The pull on the tnUng 1ft 
effected, Ip part, by the co-acUon of two emUess UialiM^ 
one set vertically kbove the other A little refleetton 
will, perhaps, conrinoe the reader that thIa to not so 
Mmple a matter as, at lint sight, It may appear The 
glass tuMng Is to be pulled along at a rate capable of 
adjustment The sisa of this tuMng will vary from job 
to job. This means that some method of adjusting the 
space between the two chains wilt be re- 
quired Then the grip In wbldi the tubCng 
Is held must not be a rigid one. It needs 
to yidd upon oocsMon. Naturally, It will 
hardly do to let the Chains exert much 
p r ess u re on the tuMng betw een them tt 
one end of tho machine where one 
wheU to above another nor at the other 
end where a similar eondttton exists. At 
any rato la the p r eee nt apparatna, the 
grip cm the toMng to effected in the region 
between the two pairs of sod speoeksto 
Tbs links of each chain are pivoted tq 
one another. Half way be t wew the ends 
of each link ahd insids the aids straps of 
the nnk to arrangsd a roUer nw fone- 
tlon of thsse roitsrs win soon appsar. 
Thera Ja a kind of saddle which extends 
longltttdlMny over eseh pivot-joint This 
saddls Is carried tagr the shaft! or tnm- 
mons of two roUera. The aaddtas ars 
ranged to cover the joints on 'the esfoWs 
of ths chain loop. Tbsy sccftrdtn^ Us 
bscftrecf i ihe^cbalDs apdtbs tuUog its 
psst toircugh the reston where the grip to 
effected, ntfoet when ttMSs ssddies svs 
Mtaiilr iHtt tlwr MflMttaW W 

mMM «t tb. toMag. 

Bowartt, It flfmetmur to fon. tlm to thite-4«tf. 
OtMMWk Hu** M so tateoy grt» dtaougid. 
1M« Ig^ona IV anAMUif t«o ptattaH, «•* abow MA 
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t« difkM laio 000 - 
Hoa$ ftbtt tbttw yield 
ia^ «r IcMta. 1?hii nth 
Itotten Is Slso sd* 
iubthf* Ttotfosny, sod 
Qdt tsl^ esrs of tbo 
dMuifSB In slso of tbs 
nvori^ tbst msy be de- 
•fred from time to tlnie. 

Tbo upper peir of nn^ocfe- 
ets may also be adjnsted 
VertksUy Tbe smnne- 
mots are such thst both 
upper sprockets are 
nUsed and depressed sl< 
nmltaneovsly and at tbe 
■atno rate. This U ac^ 

Qompnsbed by means of 
alona shaft and of bevel 
tears. The pnlllna ma- A ■an'a-slsed )ob Ibr any ti 
chine la operated by a 

SQltable motor moonted on the carrlate which snpports 
the wholes 

From the point of view of merhanlcal emeloeerlna, 
the cuttliit ^ device Is perhaps tlio most notable feu 
tore of the entire plant OlT-hand, one might think it 
quite a simple matter to cat off a cuntlnnolty lengthen- 
ing tnbe every time U grows six feet longer Bat If one 
reflects s llttlSr he will soon grant perhape that nnlets 
tbs dotchltig or ctattlng or breaking or any comUnatlon 
of these la done instaDtaneoosly, It may be necessary 
to ooflompasg the oontlnoally lengthmlng tube. In the 
present device, one of the main operations of the sever- 
ing Is a notching with a rapidly rotating wheat This 
wheri most dtp and pause, as It were, and daring the 
pause nick the gtass with its flying edge. The panse 
here refers to the matter of approach to and recession 
from the snrfSce of the gtass. This pause means that 
the nlcUDg Is not done Instantaneously, hot that time is 
a factor Now in order that tbe wheel may even for a 
Short time stay with the tube at a given point. It most 
travel with tbe tubeu Tbe mechanism most tberetora 
hot oaty provide for tbe approach and rec c s sl oa but also 
for a movement with the moUon of the tube. Bo the 
notch Is suide. 

A wheel oonststlag of a series of lung vines recelvei 
tbs tube as it grows, the end being In between two of 
the vanes. When tbe Vbeak Is msde by a movement of 
the Slotted disc forming one end of the system of vanes, 
the desired length of tube la alra^ all the way In 
b et ween a pair of vsnea. Cot off, It rolls on ooa vane 
by gravity and eseapea from tba machlna. 

A DefirtiM 2roa Motor TnA OoBTOBtkuHtloo 

T QJd acoompanytng photos show a new motor trw^ 
wHh many novel featorea that la now being mana- 
fhetored In Ban Frandsoo. Among the hpedal features 
am hydranllo steering; threoiNrint suspension and 
mrtitiHBoaated power-plsnt 
Using the regular steering-wheel principle the hy* 
dmaiic system connects tbe steering wheel to a stmiito 
hydraulic control which worka antomatlcaUy. The 
tnA carrying a load of 
M tons can be steered 
as easily as a passenger 
car. The drivw can 
throw tbe wbeds of a 
loaded truck from ex- 
trema to e x tr eme with 
tbe vehicle standing still, 
wttbontany physical ef- 
fort other than the ef- 
fort to move the steer- 
ing wbeeL The pnei^ 
matte steering device 
eottdnts of a cylinder a^ 
taetted to tbe right aide 
of tSm truck in front of 
tbs front wheels. This 
toms the front wheels 
as esglly irben the truck 
to motionless qs when 
In mtlon, enabilng the 
tTM to be maoenvend 
Into the most advapta- 
gms iptAlng poelttofr 
h»Ut vttjt oondltloiis, 
vUout toto of thha. 

< fUto sMa or taifl Odv 
Mng frame to sMonted' 

aigwnnn^w 
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A man's-daad )ob fat any track— hauling a sIx-lMh dlsappenrinir-gun meant, an aggregate load of 50,860 pounds 

the carriage which snpports weakness to be met wito In motor track (‘oiiHtnictlnn <»f Mulfnte of llmo an» i 

The spring mounted power plant has n great mivnn Ihri gr of puherIxeU qnU 

of mechanical engineering, tuge because it protects the power plant against all attained a nnlfonn color t 
rhaps the most notable feu shocks of road Inequality, shifting load or careless driv- Imso aa a sort of lacquer h 

iff-hand, one might think it Ing Hiis makes for tonger inechanlcul life and tn- fate of alumina <ir else 

t off a cuntlnnalty lengthen- creased driving comfort, decinnposeM tho milfate of i 

I six feet longer But If one Tbe service brakes are instantlji positively and pow- free the aluntlna which at 

a grant perhape that nnloss erfully set by a simple application of the hydraulic particles which nre mean 
treaklng or any comUnatlon principle mme time gives more* a 

mosiyi it may be necessary Anoibar feature of this truck is the unusually low- reaction Is HnlMbod enoiir 
ly lengthMilng tube. In the hung body This trudt to said to possess the lowest the volume to 400 liters ar 

lain operations of the sever- body of any track manufactured, the bed being only to be sprayed on. 

Lpidly rotating wheeL This 1$ inches above the ground This Is made possible by M I^nce has modified tl 
as it were, and during the tbe arrangenient of the engine suspension In company cases by adding to the si>i 

Its flying edgeu The pause witli the front-wheel drive. Any doubts as to the prac- stance Zinc chloride and 

f approach to and recession tlcnblllty of the front-wheel drive should be disitelled in modkino as autlse|>tlcs, 

M. This panne means that by tike photograph at the head of the page, showing the added to the solution the 1i 

UBtaneonaly, but that time is new truck successfully perfo r m ing a (Mdedly heavy germicide To pnqksre thli 

Lt tbe wheel may even for a bit of hauling. sine la dissolved In 100 lit 

be at a given paint. It most verlsed lime are added In 

mechanism must therefore ProMcting Fruit by Colored Light in tho state of the hydn>xl 

^ch and bat ate . ynn aco than waa a itood deal ot excite- “i" *^1 “ 

notion <rf tba tnba. Bo tba ronaed amonf the pablic by talaa of tba • **”11 

. . marvelous effects upon the genersl health and well gr IW ^ of the dye stuff 

a^of IwMf Ttnaa wedwa baint prodnead by axpawre to bin, li*bt Morawcantiy 1« 2fl 0»r of anitate c 
Dd being in between two m Interesting experiments have been carried added, end the mixtor 

: la mada by a mov^t of ,,, .rttb rcapcct to tha effect pnidneed npon the xfowto ?“"« ** •" • «» *• 

i^otthaay^otvaiw and daratopment of planto by rarioae catoia. Nat- ta ready to uae aa a apray 
mi ™ orally, however, It would be out of tbe question to , 

^ wof large areas of land with glass of one or another BIfectB of Fl 

m tbs machine. In order to produce a given effect An Ingenious 11I7ITHIN six months ti 

Frendi botanist, M Bobert Lance, however, has gotten v V teristlcs occurred In 
’ TniA OoBtraitiouHtNB around this dlAculty In a very riever manner by cost bouse at Galveston, Texai 

Ml show a new motor trw^ Ing grapes and other traits whlrii it is desired to pro- on American engineering p 

es that is now being manu- tect, with a solutksi coDtalalag a h arml o ss bine engineer eye-witnesses on i 

Among tbe Apeclal footnras ootming matter with their conclusions, is 

hreapoint snapenslon and If, Lance's method topartlcntorly designed to prevent "The warehouse was a t 

tniigns growths by meane of a colored screen He U^lnch walls into ladepei 

ng-wbeel principle the hy* creates this screen by* spraying the leaves, sulks, Tbe design is simple, coo 

I stesrlng wheel to a stmiAe flowers, and frnlU of the plants be wishes to prt»tect diameter columns spaced i 

works antomatlcaUy* ^ with a dear eolation wli|ch Is obtained by adding green, with vertical rtMis and s] 



llu itwiir Ihbi eC tW Bvw traak iMwIm tito Bwvel 


blnek Indlgov ‘ violet 
dyee to water conUln 
ing a suiHwci; such as 
sulfate of Ume, Ume, 
talcnm, kaolin, etc to 
nhleh the dyes In ques- 
tion arc attached by 
means of ireshly precip- 
itated alumina (ahnn- 
Ina U a single oxide of 
alumtnnro) 

U Lance esiteclally 
nH-omincnds a solution 
priqw riHl as follows 
L Itrn marine blue, flOO 
gr ultra marine green, 
.iTiik gr , ultra marino 
\ lolot 100 gr These 
BmoimtH of the three 
kihadeu of ultra marine 
. . - - dlliitwl with several 

igste lead of 80,860 pounds liters of wattr and to 

dilute solution 2 kg. 
of sulfate of llmo are addtsl, ItcsUles 1350 gr to 
1 loo gr of puherIxeU quick lime ^Vhl*u tlie maiui has 
attained a uniform color the dyes aa* attached to the 
Imse aa a sort of lacquer by Incorporatlug 1 kg of su1 
fate of alumina <ir else 1 'i kg of olnm The lime 
decomposeM the sulfate of alumina or the alum, setting 
free the alumina which at once flxc*H tlie color U|Mm the 
particles which nre meant to support It, and at the 
same time gives more* adhesive isiwer When the 
reactlcm Is Hnlsbed enough water Is added to bring 
the volume to 400 liters and tbo mixture Is then ready 
to be sprayed on. 

M I^Dce has modified this method for use In certain 
cases by adding to the si>niy an antl-cryptogamlc sub- 
stance Zinc chloride and xlnc sulfate are well known 
in modkino as antlse|>tlcs, m> that If sulfate of sine be 
added to the solution the latter will be even better as a 
germicide To pnqkare this aolntlon 1 kg of sulfate of 
sine is dissolved In 100 liters of water 500 gr of pul- 
verised Ume are added In order to precipitate the stne 
In the state of the hydroxide and to decompcMw eventu- 
ally the total amount of the alumiua salt employed aa 
a fixative, then with the mass thus obtained from 80 
gr l(N> gr of the dye stuff Is incorporated When this 
is done 250 gr of sulfate of alumina or 375 gr of alum 
are added, and the mixture Is stirred vigorouriy for a 
quarter of an hour , It Is then filtered, after wtilcb It 
Is ready to use as a spray —By M Ttvit, 

Bffeeta of Fin on Conento 

W ITHIN six months two fires with similar charac- 
teristics occurred In a relnflircsMl concrete ware- 
house at Galveston, Texas, according to an artlds In 
on American engineering paper, the observations of two 
engineer eye-witnesses on tbe behavior of the structure, 
with their conclusions, Is as follows 
"The warebonte was a two-story buildiug divided by 
U^lnch walls into ladepeudent sections 800 feet kmg, 
Tbe design Is simple, comprising 22 Inch and 16-lttCh 
diameter columns spaced at 20-foot centers ndnforoed 
with vertical rtMis and tqitrals supporting flat slabn 

The flrst floor was 9 to 
12 Inches thick with 4- 
inch drop head 6 feet 
square The roof was 
6 to 8 inches thick with 
3-lnch drop head. The 
floor loads of hemp 
were exceedingly bravy 
and In burning devel- 
oped great bent In tbe 
first fire the tlt>or stood. 
In tho second lire no- 
ticeable facts were tbe 
complete destruction oC 
drtjp heads though ad- 
joining flat slab was In- 
tact, and the weakness 
of construction Joints 
In offering resistance to 
fire Tbe resntts of 
these fires show condu- 
stvely tho great value oC 
flat surfaces without 
sharp oornera of any 
kind. Bpandrel beams 
wtx doors were almost 
oompletelj destroyed, ol- 
tbnugh fist slabs adjoin- 
ing remained neariy In- 
tact Drop beads and 
beams ■uflbrod shal- 
larty 
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SCIEtmTiC 

How Much Water for the 

Development of an Automatic Tranepixatioii Balance 1)gr 60Vev0lMBt' 9eicitt|Mi ' 



A\ liigeiilmu automatic tronHpIrattun balance ban 
bevu davlaeU by tlic hcIi iitUtH of the National 
ntpartment of AKriculturo nbo are condnctinic in- 
vcHtiaatloua tu aiw.'t.rtaln tUc water rcqulmncuta of 
\arloua kludB of planttu Ihe water reqniremento of a 
ffiven crop, or the transpiration ratio, hn« long been 
known not to he conatant, but to Ite deiwndont on and 
Influencod by ^arlatlona in many enrlronmental fac- 
tors, anib aa the temperature and humidity of the air. 
the velocity of wind, the Intensity of aolar radiation 
and the fertility of the soil The water requlremeut 
of atnall train cropa tnnvn In a cool, humid region U 
much lower than that of the same cn>pa when grown In 
a dry reghm, aoeb as the western part of the Great 
rialno, where they are aubjected alao to high winds 
and great aolar radiation. The matter of the water re- 
qulnonenta of plants Is of great economic Importance la 
connection with the agriculture of the st^-arld re> 
gloaa, since the crop or variety which la aKWt eooooa- 
leal in the use of water, other things being equal, U 
ovidoiUy the one beat adapted to regtuna having a Um* 
Ited water supply 

Heretofore^ plant tiansplratloii experiments have 
been conducted under groat difflcultiea, as hand apring 
balances have been used to weigh the growing plants 
potted in apecUU galvanised containers in order to 
keep tab on the amount of water they received and the 


By Geoi]^ H. Dm^ ‘ 

and a aenilMUty of 6 gm. la used as the foondatlon of 
the antomatle apparatus. This aeale was AtM 
a abort oelnma so as to oentfaUse an the meffhanfw 
below the level of the top of the pet In whldh the 
teat planti were grown Ae auxlUaxy eqoipoMnt of 
the antomatle balance cooaiata of a apactgl, halMropp 
ping devioa, a ball receiver en the beessf beam ohs- 
taot mid marenxy cupa, oil dashpot on the haaki, a 
spring mohw for raislv the baam^ an adloatabto oooa* 
terpolae for ralsiug the eentar of gravity of hal* 
anced ayaton, a recorder far fegtstotlag the asaH tUu# 
at whldi mA haU la dr oppad, batteatoa and tailed 
and a eaae for protecting the me ch a ri am fkam tBm 
waatbar Tba oparatlou of the machanlam la afagple 
and efBelebt JU the plant dccre aaa a m weight due 
to tnuuqiftation. the beam of the aoala flatU unto an 
eleotrlo contact la eataMUdiad at the front end of tlw 
acala Thia cloaca a <wcial relay drenlt with tha fa- 
tail that the balMsopplag device dapoalta a ban la the 
conical cup shown in ona of the accompanying lllna- 
traUotia. The weight of thin hall tends to raise tha 
scale beam. The apring motor fay rn aa ne of a pp aet at 
cam arrugeoMAt ralaea tha beam pnmiptiy and posi- 
tively to Ita upper position and aa this la dona, tha 
time of the event la indlcatad on the drum of the ca« 
oorder 

The conical ball receiver la Buqpandad ffom aa as- 


▲ eMTMftavt tjf «* tmr 

tiM at vUA te dmvwm M 4i*w< 

nr Doetor llkrvia, oua «r tt, K 
te a«» ia Maawtlw'frtth natMnMa tal* iNm 
racofdar baa a druat U laite la dchagot^gtiikh 
makm ona ravolnttoo In etx hovta 
otket by a aeraw aa that tha fAt d ho ha pnrlwln.imh' 
raoorded Ma by aids on tht mm thact A 
faatnre U a Blgna htta(dUMnt on thd fiaynit Id 
of wbiai tba tmdag pan Id phrmananiQr d |l g dfa» d fmZ 
tima tba magnat dreolt la cloaML TW iMl & 
whkh 1* nuch sailor to tpad thdh tha Mteagf 
in Which tha pan ratnnn to tta latttnl poaltielh wIM 
tha circuit la openad. The dtopplnd ttm hgllh 
rapid anccGaalon la aaeUy aaen in 0m ahpMf hawd apt; 
goopontof thadonUaodhathntladllQcMtfafmmitlM 

In a record of tba ordiaaiy typa. tha tr^ 

ptrntkm halanca vracka vary antfafaatOrUy mwmttoOo 
pMgnot of whlrlwhMfla or andden fsnta which 10^ tha 
axpa rti o Mit al ptnnts and tand to gbra a t mg m ln i t^ d n 
rata wMdi la momentarily too hlih, Tha net of lUa 
novel i^paratua la aiding ott Vodmnl fhngtng axpartn 
to aaontnin fheto about tha watar t O gn l r aiae ntg of 
plants which previouMy bava haan ImpoaafWa of dator* 
mtnatfon owing to tha lack of a aatWhctocy and 
ettolent asparimental apparatnn 



L4ftt UnmUalhefeonr snd wuuto ric w s oU-fMhIofwd rnathod of wmdufthw ^Mrt tmnmlimllan tods, Ocoisri Ifanr aalcamlls hs ha w s nwd la hwHosIlDW Itr OatOnnHoi ftimhif silmtMa flam 
BawhlMi sOTumtab nword Uw tnuuplmtlau Iqwn of pfauita u tk«r srow JNstoi Front of fa sliwo with tovor r icvsd, Aeorlaa emlionl— , The tpM gtsm tof wMnlosr Is aottessMs la tbs toaW 
rlsKt-aowd ooracff, tto boUo psadiv down threiasli tbt ton dt u s p oo Into tto fautot to tto otoMMo Hshft. Tto UMrtoa SMtor hr toMpa the tosM If ttova to agaor Mbtonf itlii the dedmot 

sppoats tohnr toe woiaht soiTlor 

Tha aM and tha naw nppaiatna amplayad by Oovemaunt farming adanUtoa la daUrmIMit pUat tranqdratlea 


amounts they transpired or which evaporated By tia> 
Ing galxanlied containers with close fitting oovera pro- 
vided with (qxmlDgs for the plmnU and sealing the 
<q>enlnga around the stems of the plants with wax, tba 
natloaal farming experu oUmlnatod the loss of water 
due to evaporation. The large iK>tM <if plants were 
weighed onoe dally and were maintained In a acreened 
Indosure to ^otect the experlmenUl plants against 
birds and possible hallatorma. These teats have khown 
that alfalfa la far higher In Its water requirement than 
moat of the other popular farm crqpa. It requires 
double the amount of water that wheat and other 
small grains do, three Umea aa miMii as com and four 
times aa much as millet or sorghum Theao rasnlta indi- 
cate the impractlcabUlty of growing alfalfa In regloiia 
of limited rainfall when fbrage Crops llfea aorfhtua 
or millet are available which will prodnoa the aama 
amount of dry matter with one-fourth the amount of 
water Varieties of the same crop show measaralde 
differences in their water requlrementa. This auggeati 
tha poaathlllty of developing atralna which are mch 
more efficient in the use of water than thosa lagg 
grown la the dry-land regfams. 

Tha naw antomaOe weighing apparatus davlaed 
tlnda ham's expert agrieulturiata la ae arraagad ||iit 
the exparfmafftal plants can be txpoaad ftraal^hiid dote 
ttnnoualy to the waatbar. A amaU piatform ■ atoytotch 
ngata haqytoga having a carrying capacity of fioo kam. 


tension of tha seals Imam on tha aama gtda hs tha 
plant load ao that tba addad weight of am hnA oato- 
penaataa for tha loaa wkich too 0Unt luffaro ly Crawmh- 
raaon, ^ haU loeilvoo la snapandad from a hnlto- 
adga whiai Hat in too ptano to l ar a in ad by two ojlliar 
knifwadiaa on am haonb ^Cha htstanoa from a» om- 
teal knlfa-adga la «» ehooen that tha w^ltjkr of ton 
ban comapoada to n dWnhr of 20 gm. In toO vaiikt 
on too acale puttooh Tho dropping of h hall into am 
raoelvar la ordlnaHly ffd a h o ito t to ratal tl^ opgd rtto 
end of tha beam and opan toa circuit It anmiitlWM^ 
bappauB, howavar, Whah toa transptnitton la hUh 
aid a goaty wind Ig ldhkto% iMt toa Hhatt tpmiilua 
down until tha tiaiUi4riltinlul)i bean sutociaht to to- 
quire a second hall to cbimtofhalauca tha |oaa la wsAght 
Buffered by tha pUnt nndar inch condftloha tha bhl- 
anoa would fall to ftomato wtthont too IwtarTtotlaB of 
aspua protaotlve darkn Ala protaettan to to ildi Oi by 
a qpriim taotor whkh salaaa tba beam to itanppto hor 
4Uan aadi Ume a haU la dropped and thmt.totgto ton 
fanaafren The motor whlcfc tonaisto of n alMng May 
Cbck toovamaDt aqntppad Wtoh a ton m mAm toa 
toaad m eoDtioltod^lt da mmno-wmttam Wbm Ibfi 

auart M tfci ■ota* \ ; 


B«v Last Gmi Tm Bald Ta«r Bratoir . 

\X7BIUI liM wtertv mM* «m tit.rt mMw 

WOvolinitat, ite atlMn aa (6 hM^T^aaNiiW 
aaioaai 9t tmm war ffliripaltj hmiaHat a**-*ttt 
«)< tMirtfaUan. Xhte tt doaMtaaa bacatH^ltttMk |»a 
(tf adraataai, itf |» aiw «C IMUM 
trm ntto, mtfftr •** Ito 

tfaM dattac «aa an taU Ikt t»i^ to 

bcto« Aowaran atn^ beat iiaaiMfh«taaeaaa.'Hwib^; 
aipMliMM bf tafsa^toMMto 


^ iw a Mpw to 

"7^ 


Uttla«»laMai 
n*a^ bg aohiidfiftto 

stoiawMndn 
dahulto to nffhatadJ 



tthi- tha dwMhm am 

irrfSsi 
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iBb# QtaMfft Oupiini' 

» ttMt ia tih* MrtMMMt «eiMr «C 
iriMM tiM SoMIVkt lit* ^Ehoii tlw oout 
; mitcm a emp*mav«tr umw <en>*n»* of 
Oh*mwl, thir* dir«it * ait|^ l^uit 
qoInB Ww o ttot eoroir of Seotitiid 
]U* doialebo wa* InliaMtod tqr a SMtoh fiiuu, 
*t appnunuMMi Hit lilah ^ant |oc 

)b» MMytag abgvt mtfUi ec Um two of tbaa w*« tba 
tanw BMOi, piA wtarHad abaot tt ontll h* 4add«d 
#*t dM **i*t t oa wovid hafo to ba aetUad on* way or 
di* ottiaVa 00 tNi aiiOBtad aooH to tba Sootdi gtant a 
*bakl«0*d t* apoka am and 
Md Ma oaaay 


SCIBtrrmC AMERICAN 
Flurtbdr Oitei SMd ^ MaddM 

I N tiba Plauint Vidlcy ooUm dlatrlct of Iowa oaloB 
aata wUl ba plaatti ttia comlna aeaaoa by machine 
Tlila auwftfno pUnIa tba aata tea timoa as fast aa a 
Bun dot** llaebanlcallr. tba daalanliig of a idantar 
whbUk would baadla onloii aata pr taaa te d no great prob 
lama the dlAcnlty, ladaad* waa of another color A 
mac^lna wUdi ooold dlatfagaWi batwem the top and 
hotton of * aac waa obtiouiOy impoaatbie t rowers 
bowafor , bad al*ra>a pUniad tbalr aata right side op 
Tba ftaaibllity of aa onion aa* planter accordingly 
binged on the queatUm of whetlm or not the way a 


2ZS 


Ali»ka% CMd FMte 


dab NitlfitMuaa to 
b*t tMitod ott that be Imd 
n* of o^Daate tiw (tou 
toii Tba Ifetob glawt then 

nafd Odt ft* vMdd biUM 

Vm * to areaa on, if 
b* would dw aura croga on 
ttaead iM; *Jd( to ftaia tba 
dcod tft Mtd agtoad So tba 
Idah nanbar got hhn aa l f to 
wtotoanioonalarweM a tra- 
w a d wBg danatwar of aotid 
QohynM etaar aeroia tba 
watar to Stodand and 
wb*B It waa donoi the 
ScotA gtant croamd pear and 
tba bdt i|^ waa puUad off 
Prtii Cacttttlaa at that tima 
wara not wfaat tbay are to- 
dayr a* dwm la no c^taln 
indtcndoa who won tba ngbe 
— ^ alt dapanda apon 
wbathgr tt la an Iriabman or 
toittobiw i n who taiia tba 

atoty. Bat tbU much la oertaln tba canaaway that the 
Ifiab gUat bout tor hla admaary to come over on 
la aOd tliara, and anybody may inapact it who doabca 
the aaeotaar of tba atory and wisbaa to aea tba erldanea 
tor litndMf 

To abandon tba Hold of romanca and oome down to 
that of fa^togy, too north coaat of the Omnty Antrim 
it noCgbla tor tba pfomontonr of cotnranar baaalt to 
w^A tba l agaod iwtaflad abora baa giran tha nama of 
Olaafg OaiMWWay Tbaaa pHlara ara doae-flUlng, 
irragnlar batagatia In aeetlon and mada up of Jointed 
tut* wytng toom a faw inoba* in height to aoma tow 
toat Tbaaa porttona are 
oDttTiB or ooBurva at their 
wogm or tower anto» m that 
tbig ifc naariy Into ona an 
otb^t ao far aa wa know no 
■frptorarion baa avar datnv 
tttgad tba depcfa to wbl A tba 
fftotoattOH ptrUito, thoogh 
aovM «f tha pUlara am ag* 
peoad be aa mutb aa twenty 
toat of tbato length The 
mtaaaway la from 20 to eo 
toac ifW% and btgheat In It* 
barrwweai potnt It agtaoda 
oatward from tha clur into 
tba waUTf fto ap pe r anrikee 
takinv a dtgbt (townward 
dtnnt bvt ona t naa tari a nt to 
mite walking A It dtmenit , 
m afUr too yard* that la 
aiwaya aboaa wator U 
r Od A ea a bright wham it ta 
lajtoiarpd at high tld^ and 
thm raoi on oat aotti it u 
comMM toat tMDpatb Aa 
Wapd The 
gtteftairtng Ottgia akbibu t& 
tlil *ame tor 
Ito aa^baonttnary U 
' I tbnt at toaat 
nebority da< 



Wham Alaaka'a omI aater op a In (wo forty fool reina 

aet was plsced in tba groond mattered The mnthine 
would not only necessarily drop sets somAmea bottom 
alda-up— others would be left in ail conceivable poal 
ttons. For fonr years axpariments at Pleasant Valley 
have been midar way to acttle thta auestlon definitely 
onee and for all 

Ibeae Investlgattous have dtmonstrated that It miikts 
no difference bow the set is dropped In the gromid 
This Is In the production of globe onions which Is the 
commercial crop at Plessant ValUy "h or gn en oniona 
or spring onions It Is still dosirabU that the sets be 
iriacA hy haml 




^Glagtto Canwway, to tba naitli af Wljand a natoral fonuttoa af axiraardtoary cbaractmr 


to wrpmpa 

Aim as to Its arlglm In mdto of thla 
tba Oaastohiy may bs chanus 
lA oHgbi and lavstte to oongoaltloii, 
Aa moUaa mattor to apudlfy in 
torto bowgmr* moat ramala 


of bavtog faad, to 

aba«a sriM 
iftvtgttba 


Itoaft Att 


Bloat of tba ogiona Amerloon* eat am grown from 
ae^ not from aato tov in tba drat placa the daalrabiw 
Xly of an onion sat nwiAtoa planter hinged ea tba da- 
ricnMty of aata Mi have come Into gaaml nae In 
thla tows district bagasaa cf aa onion pest thripa 
Oatong from aasd (Mama mom and more oaomtatn 
Aa aaia tototo to fta agad aac* ontoaa becama more 
gatortiUn £l, baeanSa thripa woold migrate from act 
(hi toter an to oa growing from aaed 


ptbtotsambaWikd tha 
ghtotoffor satfL 


tbi* year of a 


O NE of the elamenta that makea it a bn o at foUle 
to estimate tbe length of the period doting whIA 
the haman race will lul^e coal available to meat Ita 
power end heoUng needs Is the existence of deposita 
that have ne\er been worked All o\er the wortd 
these are to be fonnd and n4ttarall> little Is known 
about the character of the coal that titey wrtU give or 
the amount that we mav hope to extract from them 
The> vary to sire from the one-man depoelt In a 
country where coal mining Is not g enerally Indulged 
In In eastern Ohio it Is nn unfortunate funner who 
hiiH not got on bis land at 
hiHt one coal outcrop which 
h uuld woA If be wanted 
t h to tlu, millions of tons 
ktuwn to underlie a large 
iNirt of the urea of China 
Vmong the deposits of 
this cimracter that abould be 
of more Immediate Interest 
un those of our own north 
ern provlme of Alaska ft 
Is estimated that these coal 
fli»lds cover some 20 000 
s(|nure milea and tt Is 
known tlmt the coal la of 
the lilglkent grade and of 
thickness Our photo 
graih Is taken along the 
I Hiiuna Ulver and shows 
two >olns each forty feet In 
thickness outcropping one 
nbene the other In this 
nglon tliere Is coal enough 
to make amply worth while 
the (le\elopment of tbe dls 
tikt hot tho federal gov 
i mmeut s regulations, to 
put the csHc mildly are not smb as to encourage tbe 
undertaking while the transportation coats to any 
IMdnt of InrM consumption are set proMematleal ft* to 
make It problc math al when the depoidta will be worked 
Hut they are alwoys there constituting a material 
reaene of rc»nl agfilnst acute emergency 

Hie Uva>Chrom Process of Olor nwtogimphy 

T Hh methnas of color photography thus f ir employctl 
ha\e had the dlhsclvantage of demanding a rather 
long time of exposure Thiv arc^ usnally known as f 
color process and arc hased npcm the fact that all col 
orh can he produced by the 
mixing of S primary color* 
— r»Hl >cllow and blue A 
writer in Fcriam « E7«toar 
Mfm for ktay 1021 deacrlbaa 
H new process knc»wn as the 
liaArom process by 
means of which the time of 
pzjioHiin) ran be moA 
shortened Whereas to the 
*t<x)lor process the times of 
expoRure tenr tbe relation 
1 4 7 in this now process 
till ratio Is 1 1 1 Hence 
the period of exposure may 
l( Aortened to 1 second or 
even In some cases to ^ of 
a BCfond In whIA case of 
course a largo diaphragm or 
Antter must be emph»ed 
1)} the use of thla new 
method a ccmstderable ad 
ToncL is made toward tbe 
long hoped for goal of tak 
Ing iibutographs In nanml 
coioiA and ezperinwnti 
along thla line are already 
verv promising 
1 hi Uva-chrom Aoto 
graphs are exceedingly dear 
cat and distinct and the col 
ora are reproduced wlA 
admirable falthfnlneea thla 
m true of IntortorA which ordinarily offer a good deal 
of difficulty Since the pictures have no **graln, but 
■TO produced on the smooth plate, or rather on tbe 
emulsion which covert tbe latter a tomparatiwly 
feeble source of U At la an that la needed— e g a half 
watt lamp cenmectod wlA the wiring of the room 
For Atdoor photography of mry aort the ndoctSon 
In time expoanre la a decided advantage It U 
only under aeleeted eondltlona that efxpoaurea of over 
a aeco nd Au ba made of most of the common objects 
about ua, aa every ftamteur pbotograpber weu knows 
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All Electrical Tooth-Brush 

W E may atJll lack tbe clectiii’al taco- 
WBHtM'r, the electrical cellar aad> 
Ua fnatenor, atid the eUu'trIcal exploKT 
for reatorins dropped collar battooii to 
m from thoir bldlttff placca, hut tse 
are comlnie on upvcrtheleKa. Moat of 
nt may be auppoaed to have liecn to the 
dentlat at ono aad time nr anoUier and 
to hare had experience with the ludiia- 
trtoua little dluKna with which be dlfta 
hoica In our tooth (Vrtaliily thin eloc- 
trltal modo of attack Is more orFeitlve 
than hand work wonld Ik* And if this 
la tbe case, why not employ It in the 
homely OTer>“*luy Job of tcHithbruahlnKV 
Tbe outfit that wo Illustrate echoes 
*‘Why not,” Judeod Ihe aiiparatun Is 
alx Inches and a half wide by eight ami 
a half long, It can be attached to any 
bathroom wall uud drlTen from any 
lamp*M)cket And It will clean your 
teeth lietter than yon ever cleaned them 
by band 



A Meter for the Electreiriater 

L ess than ever need the elec^troidater, 
f utth the foot-ampere meter here U« 
lustratcd at bis disposal, depend upon 
giicKNUork Tills meter consists of a 
small ammeter oonTcolently mounted 
with u Hpcctal olectrude which is sub- 
merged In the plating bath when the In- 
Htniment Is hung on the tank rod and 
which causes tbe dial to register tbe am 
pores per sqnare foot of current flowing 
to work or from anode. 

It requires but a few seconds to take 
a reading, and the plater needs but to 
hang the instrontent In dllferont iiarts 
of tbe plating vat to measure the cur- 
rent density at any point Tbe satis- 
factory results are obvious. 

Recent Patent DecMons 

iRspsctisa of litigant's Reeords^Ia 

a suit by tbe McLeod Tire CorrmrAtloD 
agnliiHt tbe B F Goodrich Go. and on 
a motion by tlio plaintiff to be allowed 
to inspect plans and drawings, etc, 
Judge Hand aald 

It bus been the practice In this dis- 
trict to attempt to simplify the issues 
and limit tbe testimony necessary at 
the trial by allowing Insfioctlon and 
compelling ausvver to interrogatories in 
patent ceases very liberally We have 
Hto|iptHl little short of requiting alimsit 
crerychirtg exceiit the names of wit- 
n(*8sos and such information as would 
onahlo the Interrogator to bring forward 
untruthful testimony to meet tbe erl 
deuce of his adversary 
•‘The mily obJ<H*tb»ii to re«|alrlng In- 
Hiiectlon of working drawings or blue- 
prints from the reconU of the defendant 
shoaliig molds cores, oiid other work 
Ing tKirts ubich have betm uaeil In the 
commercial production of defendants 
tires is tiecHuse of the miteutioii that 
these rc)m*smit the details of a secret 
procc*ss of mauufuuure employed by 
the defendant l'>ven If tbtme things are 
Horret tliey could li« produced at the 
trial, so that 1 do not see how the privi- 
lege can lie preserved absolutely 1 
therefore grant the Inspection called for 
i/cLcod 7 Ire f*orp v Ji F Qoodfich Vo 
U S D C of N Y 

PatmtabUlty of New Ailoys^Appoal 
from a District Court from a suit where- 
in the ilecroo was tor tbe complainant 
lleverseU 

The patent relates to alloys of Iron 
and steel and particularly to tbe latter, 
where nickel is employed as one of tba 
alloying nmtals, and ttm object of the 
Invention Is to produce an extremciy 
tough metul great reslatance to 
abode 

The Ohnrdiward patents for an alloy 
of steel are held void for want of pat- 
eutable invention The point of law de- 
duced Is that novelty, in the sense of the 
patent law, in tbe proportion of baglc 
metals used In an alloy, Invdvea not 
merely figuring out proporHons differing 
from any known before* but new reeolts 
from the new proportions, developing a 
new metal or an old metal with new 
efaaracteiistlc of structure or perfonn- 
once ^eiaieAcm fiffeaf Co o Cknrok- 
leertl £i/cd Co, U B C O A ^ Pm. 

The Right of a licesslag Patentee 
Agaiaat an laf ringor. — The defhiidgnt 
admittedly sold lu products as Tweedle 
boot tops. But the defendant contends 
that since the Tweedle boot top is 
msde and pat upon the market J>y tbe 
Tweedle I'>Dotwear Oorporatioo under an 
exclusive ^ocfiBe, the plaintiff tedlvldn- 


ally has no Interest left therein which 
he la entitled to protect by a suit in hts 
own proper person as patentee 

Finding Is for plaintiff. In an action 
by a patentee to restrain Infringement of 
tdalntilTs patent, and also to restrain 
dafsBdaiit from oslng plaintl/Ts name In 
and about the sale of articles infringing 
plstntirs patent (that is, for unfair 
(ompetitidn), the queetlon wbetber, 
since the artloie patented by plslnttff 
was made and maxheted by a corpora- 
tion under an exclusive license, the ^In- 
tiff had suIBcient interest left therein to 
sue to restrain unfSir competlGon, would 
not be considered on proof of but one 
sale by defendant of an article not bear- 
ing plalntilTi name, althonjdi die Mie 
was made in response to a call for plain- 
tllTs article, where onch sale was msde 
for the sole purpose of rosklng tbe uiee 
upon such question Twtedio u Aogol 
VO, U B D a of J/o 

lavenUon in Process Pstents. — This 
Is an aiiplleatlon for an Injunction to 
restrain alleged Infringement of a patent 
covering a proecM of aeparatlng the 
moisture from llqulda The defendant is 
i*ngagMt In the baslncss of condenslDg 
and pulverlslDg milk The aiipUcstiim 
Is resisted on the ground that the patent 
Is Invalid and that the detendant Is not 
shown to Infringe In a general way the 
ixrocess cmislsts in introducing the milk 
to a concentrating chamlier wherein it 
may be heated, and wbordn also a vao- 
unm Is maintained for condensing pur- 
pnseii. When the product hss been con- 
ilensed to a requisite degree. It Is with- 
drawn thrnagh a pipe and Introduced 
{ContinooU rm page ti7) 

An Alarm to Foil the Hold-Up 
Blan 

H 0U>-T7P men who have been special- 
ising lu the roblH>ry of bank mes- 
sengers and payroll carriers will m»t re- 
joice in the Invention of the latest se- 
curity satchel, designed as it Is to pre- 
sent their silent gi*tawRy The satchel 
is ordinary enough In appearance, save 
that it is of steel in tbe lid It ranlea 
a monster liell, operated by two dry 
cells wtaldk ora capable of ringing 
the alarm contlnuoufUy for six honeg. 
The switch Is hidden in tbe grip haiklle, 
and has two buttons^ so arranged that 
when tbe mcsmngar discovera that he is 
lH*Jng held up bo con instantly push one 
of them The alarm will go off and stay 
off, and can be beard for a distance of 
half a mile. Tbe second button is for 
previous adjustment, and leads to a de- 
layed actlaa tbat holds the ringing up 
for ton or twenty kee(nids--enofigfa to en- 
able the messettger to make kto getaway 
from tbe Immediate range ef the hold- 
up man before tbe latter discovera whet 
he Is up sgahist. We must agree with 
tho Inventor Biat no crook Is llkHy to 
march through the streets carrying a 
ringing sstehel, or to get very far with 
it If he attonpte it Certain^* until 
tbe stick up artists leant bow to put 
the mnlBer on the bell Instantly and per- 
manently, tbe new trtek ought to be 
offecUve And tbat u air that oopld bS 
asked, for the man who Is eoplag wtUi a 
erotik must expect. to ^'age Me plen 
vi campaign aa faet aa tbe eiuek leans 
what it isi 




opummaiteaBiiim 

The alarai-beU aat^el for bank mm^ 


eengen 

ropoUtan district— In fact, It anything la 
the nature of error la made, tbe pump 
dellvera a bit more gas tbsn we pay for 
But 111 less fortuaato districts the svrln 
die pump still holds sway, and anything 
designed to put It out of bualneaa ia 
welcome to tbe motorist Smh a 4ovlce 
Is tbe one lUustrated herewith, which 
pomps the gnsollne from the under- 
ground storage chamber Into a hollow 
glaas container at the top of the stand 
This glass Is filled and emptied Into the 
tank of the car g gallon at a time , In 
the language of the manufactnror* It de- 
livers while measuring and flUa whOa It 
delivers. It protects buyer and se^ 
and operator against any coutroveray 
It la of particular Intereet to the bom 
seller, because each of his employees has 
a key and can oporato the pump only by 
tbe use of thla key , and at tbe end of 
the day the pump yields a printed rec- 
ord, on cash-register tope and In caah- 
register style, of the day's bnsligm 
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Stfitg Ftood FMi Sr the Bmidtei 
Mimon 

(COftlim^ from pope fid) 
jKHnul hftftlth and we^-Mug of the fltfi 
Tbe flAh tniinlOK eftmpe where Che roe 
coed aiemhen of lie flany tribe ftto bnrd 
ened for tranaportntlnn to lulftnd wmtere 
ere loca^ted at La Croeu. Wla , and 
me, Icim At theee plaoea the flah are 
maliitained In apecUl tanka wlfboat food 
thToogh which cool, dear water flowa con- 
tlnually until they have recorered from 
their landwreck experlencoa atifflcientty to 
be ahlpped to new homea. The Bureau of 
Klahopioa now uaee all ateel distributing 
cara eitulpped with the moat modern and 
elMent conrenlenoea for flah tranaporta- 
tlon These cara are alwaya hauled on 
faat mail traine ao that tbe flah will be 
In transit as abort a time aa poaeible. 
Bomettmee a curload of flah la aont to 
one place while on other occaalona the 
ahlpment cnnalata of a mixed carload for 
aereral different plaoea Often farmera 
in wagona or automobile tmcka meet the 
flah train and recelTe their unotaa of the 
flub which they hare requeati^ for atoek* 
Ing piirato and pnbllc ponda and lakea. 

Tbe flah reecQe work haa nerer been 
able to develop on the economic acale 
which local condltlona along the Ohio, 
lilinola, Miaeourl and Mlaalaetppi Rlrers 
Juatlfy becauee CongrcM has never seen 
lit to make deflnite annual approprlathma 
for the extension of thip work. At pree- 
ent the reecne work expenitee come out 
of the general flah propagation and Im- 
provement funds allotted to tbe Bureau of 
Plaherlee. The annual leecae of land 
locked flab la minute in proportion to the 
vast nnmbnni mhlch are lost due to the 
non-devdopment of this efildont method 
of oooeervlng our food and game fish ro- 
aonreea. There are atrotdiee of river bot- 
toms in the Mlaalaalppl Talley over 50i) 
mllee In length which yearly suffer from 
uprlalngv and overtlowa where aliaolntely 
u<» flah reaette work is condm«tiHl despite 
that the loaaea of valiuiblo foandatlon flah 
stock are exceealve A little rescue work 
is now bring done akmg (he lUlnoia ntver 
and these actlvttlea should be extended 
cxpeditloualy to «»ver the Missouri and 
Ohio Rivers also The states that border 
on the MIshImUppI should demand of their 
Qovemmmit representatives that more ex 
tiuislve and detailed attention be devoted 
to tbe saving of food and game flah car- 
ried l>y floods from tbelr normal places of 
abode to landlocked locations which 
sometimes are aeveral miles Inland from 
tho river cbannrla 

Recent Patent Dedalonn 

(CoferisNOrf /nnn im^c 
into a desiccating chamber under prea- 
snra through a spraying derlce, and Im 
mediately carried through such Cham 
ber under tbe influence of air or gaa as 
a dsriccatliig agent, whereby evapora> 
tlon takes place to such a degree that 
thp partlciea of aoUda are precipitated 
and removed, after passing through a 
aerseo, from a collecting diamber 
Tbe Injunction Is awarded, and the 
lIerrUl-8<^ patent Is held. In vicar of 
its gmifral nse, to disclose Invention. 

WhAe dalms for a milk drying and 
pnlverlring process wore allowed by tbe 
patent oflke, the fact that other maan- 
facturm, after the expiration of (be 
patent comliig the pulverising prooom, 
deemed It necMsaiy to use the ooodmwa^ 
tlon bAore pulverising, shows tiiat tbe 
claim of patentee that he produced on 
improved result, wbldi wss an Inventlmi, 
and not a mere agdregatloa of former pro- 
cesses, la well fbvmdeiL That It %ould be 
poMdtde to achieve tbe result riffalned by 
tiifr patentee by tbe use of old processes 
with greater care obd ritm tbap had been 
formed used does Aot dimove tnvsntteii, 
slikM the sUnlttatlmi of w neoessitr of 
great kWMi& lawcve- 

aeabvWliNi^ jr^rriO^odte 

do, •. aSTSii v 

aa^jp^-Th. Pi*- 


ants In this suit have to do with devices 
used in the aharpeiilng, by grinding, of 
those cylindrical metnKoitUng tools known 
as milling cutters. The essential ele 
menta of the machine are a grinding 
wheel and a spindle hood, for holding tin 
tool to be ground, ho adjustable with n 
latlon to each other as to bring the grind 
Ing wheel to net niHm the edge of th( 
tooth at the desired angle Tbe machine 
is also equipped with nn adJuHtalde arm, 
hearing what Is known as the tonth rent 
upon the end of which the tenth Is sup 
ported while ground 
It Is contended by tbe defendants that 
there Is no invention It la also con 
tended that the patent In question was 
anticipated by various devices and pnb- 
Itcstl^S. It la held herein that the De 
I^UW patent which Is the one In ctm 
troversy is valid and not anticipated, and 
alig> InfrinfacL 

Olie mere adoption of common expedi 
ante In adiqitlug an existing machine to 
a new use Is nevertheless Invention 
where the thought of the adaptation Is 
new CimciHntUi MUling Mck Co u Oak 
teg Toof Co c £r X> C o; 0 

PcailB in Plants 

F ew people realise that there are 
such thlnga as vegetable pearls. \ct 
now and again, In certain tropical plonts 
corloua hard round anbstances are found 
which one may properly call pearla, soring 
that their composition is almost Identical 
with the prraluct of the oyster For In 
stance, occaslouAlly In Java tiiese sulh 
stamps are discovered in the joints of 
bamboos. On analysia tbe InxIIcs nn 
fouml to consiNt of almont irare curtionnb 
of lime— the same substance which goes 
to tbe make-up of the pcurl of the oyricr 
Now and again similar bodlra are found In 
the cndo«q)crm of the cocoannt while Um'm 
plant pearls are knc»wn to occur In the 
wood of the pomegranate and teak Inns 
Thiwe vegetable pearls are somrilmts oh 
large as a haari nut although as a rnU 
they ore somewhat smaller Kxh< My how 
the Tegetahle pMris arise is not fnll> 
known They are genera 11 j ls*lleve<l to la 
du» to an exc\448 of cakanHAW and alii 
cloas matter In the plant 'ilie plant 
pednln are randy seen niuirt from the 
East Indian islands for they art* highly 
Tolnetl as charms. Tlie owner will not 
part with one for any flgnre otMdug that 
us long as he holds tike ]iearl be couHldors 
that be will bo limuniie from all ills 
which commonly asoall mauklnd. 

FooUng Fiflh With Colored Nets 

D uring a journey of exploration U* 
Dalmatia, Dr Rudolf Dltmur of 
Gras observed that the I>almut1an llslicr 
men used nets dye<I in wonderful Hliadcti 
of brown and bright green Searching in 
quirlea on bis part lirouglit out the fa<t 
teat tee green nets were dyed by ineHim 
of an extract maile from tbi. PlntiKia 
dNrisesa, while tho brown nets were (M>1 
ored by a dye obtained from the tiarit of 
the Pinufi m«$U*pmM{n Tho fluhennen dye 
Ihrir nets by no means for the sake of 
mere plctureaqueneia. They hare found 
by expcricucc that while the flsh are 
canny ernmgh to fear the white nets and 
flee from them, as from n ilaugcr signal 
they swim calmly Into tlie mcslies of tho 
green and l^own ones It seems proluible 
that this is because the greeu and brown 
strands of the nets are iu»t unlike the 
floating Htraudft of SBftwecd, though an- 
other explanation which has been mig 
gvsted Is that the eye of the fish la un 
able to distinguish these two colors from 
that of the sea water 
Tbe dyes in quostloo are extracted by 
means of freah wgter from tbe hnilscti 
hark of the plants mentioned alxive 
After the neta have been well soaked in 
these natural dyes and then thoroughly 
dried, the oolors are found to be fast both 
M regards water and sunlight These 
natural dyes are also used to color the 
salts of the boats and they possess the 
further advantage of conuinl^ oils and 
tanning wliicii exert a preservative action 
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Merit the confidence 
thousands of indus- 
trial plants now re- 
pose in them, due to 
me reliable, effident 
service they give. 
And the Tycas organ- 
ization stands ready 
to serve you in this 
same thorough and 
practical way. 
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Electrification 
of Merchant Ships 

T hirty years ago we h«d “bone cue.** fbor^toiy office bullditigi, 
oil and gu for hi^tmg, factxuy power from a tin^ steam engine, and 


X oil and gas for hi^tmg, factory power from a sin^ steam engine, and 
the old “steamboat.*’ 

TODAY we have electric s t r ee t and intenirban railways, dectric locomotives, 
fiity-six story office buildings, indiviAiU motor driven factory machines, 
and we are dectnfying ships. 

IN THE NAVY there are already single vessds in service or building with 
dectric power idants ranging from 6000 horsepo we r to 180,000 horsepower. 

WHY are Merdiant Shipa being dectrifled? To save ftid, labor and time, 
both in port and at sea, thus pladng tiie dipping induslxy on the same 
economic basis as are otiier modem American indusbieB. 

Foreign credit will soon be resto r ed and the indusby of Europe will be 
reconstructed. There will be use for a iaffe American Merdiant Marine. 
Ships that are idle, and too aqienaive to operate, can be made into profit* 
able carriers by dectrificatioo. 

The success of the Am»ioan Merchant Mmriam will dmptnd largofy 


i opon its eilaotrifioatjon. 
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A marine problems but luni 
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WestinghouM Marine Electrification 

There is a large corps of Weatingbouse Englnewa who have not only studied 
marine problems but have s u c cesaft ifly applied dectric apparatus to the 
needs of shipping. 

For planning new ships or reconditioning dd vessels to^^taia better epon* 
omy, Westinghouse Marine Bngineeriiig asaiatance is aviilable on the iM* 
lowing applications: 

Bleetrie Prepddee Motors far S te s ring Osar and W hi i fl sss 

Power Qeneratioq Motors far OaBsy Appliancss 

Power Distribution and Goatrol Bleetne Hsating Apparatos 
Geared Tutbmes Radio Bqdpmsat 

Motors for Csrpo Handling Machinwy 


WESTINGHOUSE ELECTRIC A MANUTACTURING COMPANY 
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ScHiietliliig New in Electric Fumacee 

Bp E. F. Com 

electric fumcce with a repelUnc arc la tbo lateat 

addltltm to the important InduaUr of me! tine or 
redninf ateel or non ferroua roetala bj ehNTtrtctty It 
li unique in many respects and U a htahly Intereatlne 
addition to this industry U la really an electric torch 
It has been developid by a Chicago electric fumuce 
company and ia already In use In meitlna brasN and 
oupper and in making aluminum ateel It Is kn<mn aa 
the Ton Bchlegell retielling on. furnace and Is tho in 
Tention of the preaideut of the comimny A brief de- 
scription foUowB 

Many electrical people hare asked what we mean by 
the phrase ‘^repolUng arc,’* what are Its adTantages 
and why It is a self regulating flaming arc torch 
which can be operated from 22tVTo1t motor circuits and 
suspended into Tarious 
kinds of chambers for 
hlkh temperature with 
deoxIdlKlng conditions 
maintained. 

In answer to the uiies- 
tlmi, **What Is the re- 
pallinf arcT* we ofTcr a 
drawing which reveals 
the reaaon why we call 
It a torch suspended In 
a furnace body IJy 
dotted llnea we have in 
dlcated the electrodes In 
a rdapaed position 
which the elH trodea 
take when tliero Is no 
current passing The 
bottom ends touch each 
other They are drawu 
together by adjustable 
weli^ta, as indicated 
As soon as current 
flows, the repulsion be 
tween electrodes and 
the flow forces tbs wN 
trodea apart, thus drgiw 
Ing the arc 

The electrode!. It will 
be noted, are placed 
about the same os elec 
trodea sro placed in a 
flaming arc lamp and 
the arc is very similar 
to that given by a flam- 
ing arc lamp. It will 
be noted that the opera 
tion of this arc dlfTen 
from that of other area 
in Oiat the uiual prac- 
tise In drawing area Is by longitudinal movement of 
the electrode, while In this case it Is entirely acoom- 
Idtshed by lateral mpvement and the repnlsloa between 
electrodes Is the force whldi gives thU lateral move- 
ment This repulsion also drives the arcs down from 
the ends of the electrodes. 

One of the most dealrabbt thlngaiblkteloctrlc arc fur- 
naces is to overcome the fact that AM the dmnges oi 
temperature and melting of the material In the fur- 
Jiac*! M well as the wear of electrodes, the Influences 
aflaoUni the corrent in the are are constantly changing 
to maha the are unsteady. 

Anoaier important advantufs is tho fact that be- 
cause the electrodes can be raised and lowered as a 
unit, or Itt a dnster, rather than ipdlvUaally, it Is 
poasllde to uae gaa-ti^t electrode Jotnta, This pre- 
vente any flame H^omlng 19 aromid the electrodea, pre- 
vents Che rapid wear on eieotrodn which oeears in 


other types ot furnaces, and obviates the necesNlO of 
water-cooled electrode Infldera. 

The fact that all three electrodea are handled in a 
rluster, and that the arcs arc inherently self regulating, 
makes it possible to suspend the Hume rlustor or tnnh 
alternately In either one of several furunoo bodies 
Thus there may be instances where the industrialist 
has two furnace bodies with the torch Hiu<iiende<i Into 
one, while the other is being tdiarged and preheated 
with oil This really makes itossible tbe use of two 
furnai'es with tho cost of but one H«*t of olintrlial 
equipment One shell may be basic and the other add 
or the two sheUa may be used for melting dllTerent 
metals. 

On the von Schlegell furnaces no adjustment ia made 
of the electrodes during beats. The torch Is merely 
lowered during the process as tbe material melts down 

Other appitoatifuis of this torch for Industrial ptir 


posM would bo in heating furnaces for forging, molting 
the alloys and heating Urge Udles preparatory for 
adding charges, for work on non-conductlve materials, 
particularly such cUsset of metallurgical work where it 
U dsatred to hold an intense heat within a body of ora 
or sand, aimiUr to tbe manufacture of manganese, 
glass, etc 

Artudui Rewirwln for Intermittent SnppUen 
•f Energy 

T HERB are many aourcee of power in Nature— tbe 
son'a radlatlom wind, the tides and waves of tbe 
sea— whidi pould be turned to the use and convenience 
of man were It not for tkediacnlty that they are inter- 
asittoot or irregular, wimrass practical applications 


dcflcleney the loan ih rlisls to In' iuad« up b} the 
surplus (jf the fut urns 

A Unmanlan engineer Mr A lloldlmauo, sends an 
liiUrtstlug Huggistloii fnr tin wdutluu of this prob- 
lem, baM><l on hlK exiMTlein-e hi the ollflilds of his own 
country Ho i>ulntH out tliiit iih Ik will known to ge- 
oluglsts and prattlcnl oU (iiglm>trs, (la> strata i\eD 
when only a fiw feet thick, urn abBoluttlj gas-tight 
and water tight, as Is shown b\ tho fact that natural 
gas has Ih>< n kipt comprcKseil undi r tlam, at u preHsure 
porhapK of 100 atmiffipheren, for thouManrls of years, 
until man Initaii to pleii them b> sinking Wflls He 
therefore protjoses to drill deep urttsloii wells at the 
highest point of an onticllue whert' a water stratum Is 
to lie found liciieath a fairly thlik ilii\ siriiniin and to 
drive his energy lu the form of f‘ompreRse<l air into tbe 
w<.ll, when the air will nvluit tlie wittir In the irarcs 
of the sand of tin wuU r slrutiim In this wu> ho would 

iihtain 11 (.heap and ab- 
Koliittlj air tl^ht con 
talner of any desinsl 
( apu( Itv In couiioctlou 
with this plan hi iKilnts 
out Unit In Uermany 
old disused eollteries 
hHM already l*ceii iiseil 
as rostriolrM for stor 
lug air under pressure, 
Ulug randcnsl airtight 
ti} a lining of clay The 
( oiniin ssihI nlr In the 
resi'rvidr could be con 
\e\tsl hy pipe lines to 
iiii> lit Hired |H>iut und 
used In moturs for tbe 
production of iiUHiian 
Hill {smir, or an elec* 
trhfll iKiwir station 
might 1 m' estubJUhed at 
or near tlu reservoir 
iiiid tin iHiwir truusmlt- 
tetl eli'i.trli.iill} 

riie second imrt of 
hU fsheuie tonUinplatea 
tin priKhutiou of large 
ilunutttloH uf com 
priHsetl nlr at a pres- 
sure of unv 10 atmtsf- 
phi n>H from tlie incrgy 
of the waves of the sea, 
iimtlnucH The Time$ 
Supple- 
twHf I'or this purpose 
hi would fiiuhiir iH>n- 
tiKiiiH la Uii sea at a 
suitable dtstaiicu from 
I he shore and would 
Install In thim air 
compressors with a simple mteUantHm oitcratcd by the 
varying tenslnn on the imsirlng Hue as the iMinttwns 
arc movetl up and down by the waves Tin iMiuiprt^iwed 
air thus obtained would lie convi>ed by pl[>o lines to 
the artesian conlaiucrH on land Mr Helimano points 
out that this method of hnniesfiing the waves would 
require no pier or masonry work on shore, and that 
the ismtuons containing only tin sltutUest engines, 
which would need no attention except for an occasional 
tnspeiUiin a few Htnes a year, could lie constructed lu 
any shipbuilding yard and need only be miwired lu a 
special way by anchors, like Ugbtabips. As the 8 ir« of 
the power plant would deiiend on the numls'r of pon 
toons In operation, It would be possible to begin with 
a comparatively small Installatbrn, and subscquontly 
enltjrge H, according to requirementM Both them 
Hcbemca seem moat Ingenious on their fai'e, htit their 
practical valne remains ti» 1 m* proved lu actual test 


Nnr V«fh, 1C Y SaSMflsilM MM pm ymM» 


in geaml demand a won or Ioh eematant supply 
Ikis diflMolty would ba o v erre a M if a obeap method 
Of storage cwUd bo tomd. auch as would mablo the 
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The maminated Highway 

M odern highway engi&ocrlog baa ramifica 
tlona that would have tranMmdpd the Imagl- 
natloD of a Telford or a Macadam. Conalder 
the matter of highway lighting, remembering that it U 
a bare century alnce atreet lights In the largeat dtiea 
had any function other thun the mere marking of 
comera Snrely a generation ago any laggeatloti that 
our ordinary highways over the countryside might 
nltlmaUly be lighted would have seemed fantastic 
Tot today one of the outstanding problems of high- 
way practice arises frmn the effort to light the way 
of the motorist In the open country Here lesa than 
In any other detail of highway constmctlQn and main- 
tenance has current practice crystaUiied Into an ac- 
cepted standard Today we admit arm when we do 
not build our roada of concrete, that eonorete la the 
stuff for roada We agree that the grade crossing Is 
tolerable only as an expedient But with ngard to 
the character of highway innmlnatlon at which It la 
desirable to atm we are still a good deal at asa. 

The Idea behind all rond lighting la ilmpla enoogh 
Even at the crawling pace of horse and buggy, driving 
la safer when one can aeo the road ahead. At the 
automobiles speed the haxard of darknosa la ao In- 
creased that some means tif Illumination becomes Imper- 
ative It was not possible for the honie<drawn Tehiole 
to display a light which should do more than announce 
Its presence With snch complete lUnmlnatlon as Is 
afforded In dty streets it Is not necesury for the 
automobile to go beyond this, as the universal use of the 
dimmest of parking lights In city driving attests 
In the country, pole lights have not been needed for 
ordinary porposes and have not been Installed When 
antomobillng attalna a degree of generality which de- 
mands effective lighting, It la therefore necessary to 
make a choice bfftween the pole light and the bead 
U^t The disadvantages of the latter hare been 
unduly emphasised and Its advantages have bad too 
Uttlo attention It is true that a light which dasalea 
the approaching driver is a source of actual danger 
rather than of safety Ten years ago this might haTe 
been a pertinent objection to the headllght—but ten 
years ago nobody was proposing the use of the pole 
light as standard hlgfauar practice Today, when It is 
not alone proposed hut In large measnre practised, the 
objection to the headlight upon whldi It Is chiefly 
predicated has been met The man who drives with a 
dassling light does so by choice, ami ahonld have as 
little consideration from the community as he gives. 

The average highway passes tbrongh more or less at 
wooded or shaded territory , it curves wUh a good deal 
^ freedom, It is liberally sprinkled with bills, long 
and short, steep axtd gentle The presence of trees 
means that the pole light, no matter how skilfully lo- 
'eated, will throw shadows upon the roads and this 
condition la greatly accentuated by curves, which nuke 
a greater length of road susceptible to the Inflnenoe of 
a single light Everyone who has ever driven In the 
coimtry at night knows bow pusallng these diadows 
may be when at rest, how alarming whan In motion 
Tba wholesale trimming of the trees would perhaps be 
a remedy, but we do not suppose It will be seriously 
advocated We have yet to see^4m the othw hand, a 
headlight that will throw a shadow aave where there 
Is really an obstacle in the road , and it Is more likely 
to show this ohsUcle In lU true form than as a Ml 
bouette whose real slgnlfleanoe must be gueoed. Again, 
where the roadside is Amparatlvely nnotwtActed, 
every little curve and every sllgbt rise meani that 
two Gonsecatlve pole lights wUl take on the appear- 
ance of an approadtag car— or, much worse, vice versa. 
The comhinatton of Miadows with hortiootal and vor* 
tical dlspUcemeat of the Ughta lends to a lang sight 


drive over as RlnmlBaM mad the charaelaf ag 
obstads race^-wlth the added towh that one 
gnees the locatloa, the ^raeter, and etia the rsdUtr 
of the ohstae i eg. 

For al|^ driving along any road that was ever bent 
onr opinion la that no competent driver seed aih aap- 
thing more than the lUuminattos of Ida owb head- 
Uf bta, with alttgle lights on the ootalde of the e nr tea 
at the dieeretloa at the autboritleo, llieea, however, 
eboald be froeted or otherwise flzed so aa to tbrbvr no 
beam and hmea no riiadow It would hanlly do to 
make them red. It is hard enongh to tfsttagoidk be- 
tween the car ahead and the warning rignal that aarhe 
the dltch-dlggeria unfinished wori^ without adding far* 
ther ooiBi^leatlotis. Points of real, aetive danger ndgbt 
be marked with a pattern of red llght% wlddi could 
hardly be mistaken for anything save what Rmt are. 

Before spending a lot of money in dotterlng our 
highways op with a vast number of useless and msan- 
In^ess and confusing pole lights, would It not be wMl 
to pause fnr a moment and Inquire whether the 
present status of the headlight li not saAdmtly sa^ 
Isfsctory to Justify ns In the expectatloii that wha^ 
ever lUnmlnatlon a driver needa he may carry with 
him? WIU not better satisfaction be got, In the long 
run, by confining the roadside light to the rNe ol a 
signal? 

stretching the Electric TnummfanJon Line 

S UMUWHAT lUrUlng are tba axparinanta racantir 
conducted at the high vintage eoglneerinf lab- 
oratory of the General EUectrie Company at 
Pittsfield, Mass. We learn that the transmlssloo gpe- 
fiatlNts succeeded In stepping up the nsnal eledxlc 
supply current to a potential of over ana mlUlon vedts, 
and in transmitting this enormous voltage a short 
distance These experiments mark a new era la slse- 
trlcal transmission, to be sure. 

Our friends, the newspaper writers, have quits wisdy 
given these experiments a prominent position and 
display In their news columna. Why not? A mlUlon 
volts Is a fignre to conjure with, both with the layman 
and with the serloua electrical engineer, But If we 
mar be pardoned for the crltidsm, we feel that onr 
newspaper friends have been too hasty la Judging the 
Immediate worth of those experiments with relation 
to their bearing on transmission problems of today 
and tomorrow 

Electric transmlaslmi, at least In its maUieinatlcal 
aspect, Is a simple enough problem. We have three 
cardinal factors— voltage (or pressurt), ampsrags (or 
rate of flow) ami resistance nf the line To transmit 
current! we must overcome a certain reslstanoe of asy 
line, no matter whether It Is a thonsand miles long or 
an Inch long. Tbs more voltage we applji the mon 
resdlly we overcome tbs line’s reMstaoos^ And slace 
the working ahiUtr of electricity depends on watts, the 
product of volts times amperes, It matters little whether 
we pass 100 amperes at ten volts or ten amperes at 
lOU volts. In either event we obtain 1000 watts. Bat 
from the standpoint of transmission, it Is hUfikly im- 
portant whether ws are handling a higher voltage and 
less amperea, or vlos vorsa. The mors ampslis we 
pass through the Une, tbs heavier tiie Has most bo 
so as not to aSn too much resistaaos, and hence a 
heavy loss, to the transmitted current In a l tern a t i ve 
la to increase ths cr o s s sactio na l area of the eonduobw, 
bat that means a vast Increase la ths cost of ths 
line, eqiecUlly over long dlstsnosa 
So oU the development In electrical trsnsMtssInn of 
power has been toward higher sod stlU higher voltagas, 
so that cnomMma vetumes of riectrieal sn srg y can be 
passed through Unco made up of moderate Masd con- 
ductors. Higher voltages caU tor better tosuls tt on, 
better transforming devloea, sad better iwitehtng gear 
Indeed, the electrical englaeer has to sssums a heavy 
burden with each addltleoal Increass In potential, so 
Intricate are tbs insolstion and maaipnlatfon phsais 
of transmission. 

The mUUon-volt tranwntsston ssEpsrteMnte ate MU 
In ths lahorstocy, 1st us not forget In aeteal pcactlcs 
we are now ahovt to open a asCMIOO^t transmimlan 
Une In southern OaUfoinia, whhA is g vast stride te- 
ward from theaseariy da^ Of longdlstanss sMcleat 
trsnaarisslon back la IM, when the iral 
lias of umi volte waaiaaagmted. A^AonitMym 




gnatJDHUM oe nrwgsa wMvgn ono 

and engiassciag Mias and ikactfsql w? 

■ttiag of MU Ml«e iwllrfi^ 

fiitaii«afiripMitta4 av-tti. IWH tt* ofMl wi Hir 
pwfo tkat «M aOltiM! mlila **a M hktijm ^ 

pmnar aqvipBaao^ aM Oiift tto <«r W 
ihtfl tranmlt alotteWtr tm ttw #dm U iinfili 
to the Uil^ of B«qatfwor< Bot wQl toli 
toBMrrow, nor the next day ; It may be 
firom BOW 




Taw tom are better gnalided to tUa Im- 

portant sDhfsel at olscUte ttonaa^Brion Dr 
Oharlss P. 8tolamst% Obtef Ooasoltlng Iftag l iis sr at ths 
General Btectrle Ooamany. Some tUno. ags We aMmff 
Dr Stolameta to writs ah artlcls for the EovembOr 
issue of our new monthly Sonorrino AwmtkXn Ihie 
be has done, and It ts parttcnlarly oppmtnns at this 
time, when eteetrlcal trspamlssion U a sobjaet at such 
general dlBCttsston, that we iboiiUl hear froai a man 
who has seen the dlstrlbutiott of SlsetrieUy grow ttaaa 
the 110-volt and 290-volt of the first XWmmi power 
plants to the 290,000-volt transmUnlon lines of ths 
Southern OaUtornla BkUson (Company, and who, fnv- 
tbsrmore, has tot vision to predict what we suy look 
forward to with certainty In the tatnve, 


Dr&p Watm: to Loaf Ulaiid Sovod 

T he report of the Federal Oommlssion whtok ts 
lurestlgatliig the question of forthmr increass in 
chsnnsl depths in onr leading ssapwt wlU be 
awaited with ke«i Interest, not merriy In this dty and 
In its own hinterland, but In aU the States which nmks 
use of the port of New To^ Ws hats frequentte 
referred to the severe handicap to trade Imposed by tbs 
undeveloped dock srstem end the antlqasted methods 
of distribution by bergs and lighter To these disad- 
vantages mast be added those srlalnf from the lack of 
deep-water dumnda In various sections of the harbor 
Work ts under way, and has be«i for scom years past 


notably that magnificent man-made waterway, the Am 
broae Ghannel, two thonsand feet In width and forty 
feet deep, which extends, unbroken, for seven mlliM 
from The Narrows to the Sea. Full forty feet of depth 
should be the ultimate aim In aU the fature woct of 


de^ienlng, that which is In progruss and what ts 
planned for the future. Newaric Bay should have sndi 
a c han nel , and Jamaica Bay also , for at toe cats thte 
dty Is growing Industrially, there wlU be a demand at 
both onten for diannel accommodation for the largest 
freighters to Ue at their docks. And tot demand wlU 
come rather sooner than later, for auah Is the leswa 
of aU transportatloB probhsns. whether for passsngar 
or frelgbt, whether by land or sea. 


This port, by vlrtns of its gsographtcal posltton, Is 
today, and must sver remain, toe dilef port at entry 
and departure for that great stream of traffle Wbldi 
flows in evsrtocreasing votnme (save in times of unl- 
vsrsal dep r ession) bet w ee n tbs Old and tht Ztew 
World, and b e t we en our republic and those of South 
Americt. Ths p re s su t era Is toe most linportant la 
the history of this port, for within tbs past few 
ysars tosre ttari been opened tom waterways wUch 
wUl have a prolottnd tofluemw upon ths giraWto of 
traffle at New Tork. In this order of Importance tbsas 
axe the Panama Canal, tos State Barge Outel and tos 
Gaps Ood Oanah Tht first undoubtedly plaoss Ksw 
Toric in a mm favdeaUe rolatkM to toe seaboent 


traffle at toe wocM, toe second wfil develep a broad 
belt of country rteh to agrl^cnUnrs and Industry, a^ 
WlU afltod a more ecstemeal okMet tor tos^teiafflb ol 
toe Greet Iskaa; the third tookUl sttomlato tt^ 
with the ports on our aoctoani seaboard. 


River, whtelL finite ths^lMscal point at wimn to 
_ipa toe stealgMt d elL We reCar to the taqt 
toat tos Isadtog navy yard of toe toiltod Statas to Mite 

atod en ttn^EssS Uw, and toat, fay psovldtor fitoty 
tost of daptte^ftote ^ yard to fito totente odrijhta 
via te la Wvlpit 
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necteMtar 

JittttHi tl NItirpgiB.— Tht amt «]m- 
^ mmmmm for tb* flxotxoa of «i» eimta 
(l) Tb« ptoQnottOli of aitite ttM and 
aimf d Hyam ^ o oW atiBB of ataovberie sStrogMi 
jja ^ tfatele aia; ta) tba arafbHia of amnipiila fron 
nMroiw And Ig ^ o twt tbrnch ttio actton of a catalyat 
til ala a l»d>1* w lly T^iid tomaeo, (S) tta um tom- 
fOliraMt pfOAodte of tho niMloa of cartatn motaUtc 
oNomta; (4> tba prodaetton of tTanamktoa and cra^ 
aliiMb Xhm motli^ am dtocamed In detail and df- 
mtm me alao flm In a pabllcatkm of the Btlttidi 
9te|fleal and AUM Uanafactneonr Aaaodatloa. 


A Saadal Aimtaga af ElmiHe Tiraodmi la fha 
gnat eorcalaty and economy with wtueb ttana-tablo 
•poadaean ba workod to and loot tSmo can ba made npw 
With abeam loeomotlTae odieduM worklag la largoly 
dopondaet o« tea goailty of the coal, eopeoUMy la hUl/ 
dlotflcta; whUa It la botih dtfflenlt gad eoatly bo make 
np knit ttmi; Owing to iha gnat anmvr demanded 
bp baar j traliub new fognlatUmi^ peMenlaf^ fOr 
■oontala mrficm, am oftmi Bwreeoary In etectrUka- 
tteaa, In order to obtain a mtlooal mido peak load to 
amraga load, and cam moat be taken to prevent too 
maar trains aoeendlng gradimito atmoUaneotudy 


targaat Ganavatalr BnllU— A d0|,000 kva. 7000-vott, 
thma>phaaa g ene r a to r , mted at 1000 rpm, bat de- 
Mgnett bo wnketaad 00 per cent Increase In apeed, baa 
boon fftmplttai by the BlomeDa-gchnehert Worka In 
Germany, aeoordiBg to JnocdHoal IFOrfd Tbe largaat 
ndag provi d ed In any generator pievkmaiy bnlit by 
tUa eotapany was 2lj000 kva. oo that tbla order rap* 
rmmtad a big fomp be/ond an azpertence Hit abU- 
to withstand aocli ove r ap o eding waa alao a aevc m 
ragolmmaat owing to tbe otter lack of hlgh-gmde 
■IcM aticl at ttie time tbe unit waa ordered Owing 
to the atae of the genemtor, epedal cam bad to be 
boUt tor the rotor and atator The rotor gondola 
car had two tea-wheal trodm. 


Tke Ttraddeea Trolley Abmed*— From a Qarmaii 
perloAeil, MleMroteeknUcKe sad jrmoahieabaii, we 
team that dactrlcally-drlvea bnaaa conaect Vienna with 
a aoborb a short distance awey Tbaae tmddcas trol- 
im m OB pnanmatle tima and am lad from a doable 
toeilar ^tlaa an wbldi roUa a amaU contaet^maklng 
eaitlaga, eoanecM with a flazlUa cabla to the car 
The length of this cable can ba varied, at Its end la 
woottd aronnd a take-op dram Approaching cars 
have to atop when paadng each other, exchange thalr 
ctMaa and proeaad again. lHa cam am driven by two 
motom^ bnllt Into the mer wheals. They am mnltl- 
pdar, dovrapaad, direct enrrent BOO-volt mobora, trana- 
stfttfng their power directly wtthont any gears. The 
bases aecoaunodate 2# pssaangera, bnt can carry as 
many aadOi 

flCaal Tranamladae Tewma.— The tosma sln g da- 

manda for dactrle power in every aactton of the world 
call for longer and higher tranamtealon lines and g mater 
voltagm. The adopdoa of liOfiOO, 360,000, 106A00 and 
laiKOOO TdtB as dastrabto lor main tiananUaalon lines 
haa Introdnoad naw probtema In tranamladim tower 
sbaat Oht Is^ortant factor U ductility, combbied 
wlQi Ugh alasttdty, at tha ooodnaad vlhmtlon In Img 
■pans eaoaad by wind pots a hmvy atmln on the trana- 
mlmion tow am . OryttaUsatloa la leas likely to occur 
If tbe sted haa grest diMtIttty and high dasOdty One 
manafacCamF of open hearth stod for tmnmaladon 
IPiugg % Mdnlmam alongaCkm of 2S per oant 

ft» Ma t«w«% an ,luti« Uait at 40,000 pemda pw 
mmy n la^ as4 a band at UO dictara Oat wittoat 
oMUBg; 8taA «ith thaaa apaeMcattona haa bam 
Utina^ WilfbWb far tha rmted tnadBlMka Uam at Cha 
ItM «M brffl «Mat tha reol m a m bi of aay teoattoa. 


. MacMa 'Wttm BaataM.~Vhai« am a a w to 
he o^.hMaame«tl«o Mtudlnr tha tiae at almtHdtjr 
CM^MMiNraimtaraepfdy, Maaj p »f am % wataiylat. 
bMt tta^tity cm «ihtatat pg hat water aappip, lahw 
taM Mw r rrT-** tepraartop that aadi aa laataKa' 
tWi eiSl OoPeallte lew aaperea «C enrmt, aad thm 
nSr whm Iha tnttae la betoaHir to ba drawa. A» a 

ijrtlW 

StSrti je **?*^z^ 

iUffi 

5im oa ba lO'aatparm at «t0 rdte, aad 00 
LaMw tt »“* ** »f«a» t-f a d . 1^ 
ape laatpataaaMa haetan, wbkh 
Iwwap o - iPmUpaA hapt la faoabad. 
) 'Ijl limit * AnitM ona^tr «< whtar, 
I tmmmi mmll imwat at 
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Saved hp SwoUm aeatB.~-Tbe ataamar "Seivool- 
stmek aa Iceberg off Newfoundland oimI began to flU 
Tha awaUlag of tbe grain In her forebuld stopped tbe 
hde and prevented her from alnkliig 

Tha liaantag BaiMbs la a Chfnaaa rival of tbe tower 
of l^laa. Tbla tweltb-centary pagoda, near Nanking, Is 
100 feet hlgb, of la stodea, and Indlnea I2 feet from 
tbe parpeadlcntar, wbUa tbe 170-foot leaning townr of 
rua Inclines 16H feat 

A Sbatoa af Bmd bha Omat, — Excavations eon- 
docted by tbe British Bohool of Archaeology hnve an 
covevad and identified the dolater around tho famed 
eourt of Herod the Qraat iha magaifloence <»f which 
waa described by Joaaphw These rnina of*Ascalun 
reveal statoes of tha godSt^and a gigantic statue of 
Herod tbe Omat himself has iuat been found there 

Tarmd Beads H aa a m IPlsk Ufa^The pink worms 
found in the mud-acmplaga from country roads make 
excellent trout baiti bub the carbolic add from road 
tar kills thanfr—and tbe trout toa Experiments prove 
that tha aperiBatoBoa of flah are destroyed by the car- 
bolic add from tar even when the quantity la bo min 
ute aa to ba almost undetectable. 

New Haa far 8ada-Wal«r Bottlaa#— One maana am- 
ployed In atodyliig tbe growth and distribution of fishes 
la to net afioat both empty aad weighted soda-water 
bottles to determine surface and bottom enrrenta. In 
1920 the Pliheiy Board of Scotland rdcaaed 2400 bottles 
tor this purpose and tec o vare d , during the same year, 
290 of them 

Haw Elaphaata Ploy.— Tha Cape Colony elephant 
raaenre, says the ChrUOm Science J/oaGor, affords 
fine faculties for the observation of pachydermatous 
behavior The huge beasts often amuse themsi-lvPN 
by squatting on their haundics at tbe top of a steep 
bank and coasting down to the pond at the bottom 
Baby elephants that evince fear are cuaxed to the 
c r own of the hill and shoved off 

Humidity, tha Mlaanderatood^The layman uses the 
term *'biimldtty** os a convenient summer cuss-wora, 
even the scientist bss no verr exact way of determining 
the rdatlve proportions of heat and moisture In the 
air We do know that a healthful percentage of 
humidity along our coasts is 50 to 76, a higher per- 
centage benefits plant life but brings discomfort to man 
Baring Ugh humidity electricity Is stored by the at 
roosphere, and our body supply Is depleted 

Tha Hama af Haada and Honia.^R. L. Ditmars, of 
the New York Zoological Park, is preparing a motion 
picture that puts the trick film into educational use 
It wUl show the construction of the new Museum 
Building that is to house the National Oolleetton of 
Heads and Homs. Hie picture begins with tbe clearing 
of tha forest , elgbt-aeoood Intervals represent a week's 
progress in building, and tbe end of tbe film will show 
the arrangement of sperimeDs upon the walls. 

Bear Islaad'a Hlstary* — Midway batwaan Norway 
and Spitsbergen, Bear Island thrusts Its head, known 
as Moant Misery, above the cold waters. The whole 
island, save for moat and lichens. In almost destltnto 
of vegetation Long ago it was joined with tbe Spits- 
bergen archipelago, tha oontiiientsl sbelf upon which 
the island alts riiows a drowned valley deepening to 
aOO fathoms; this marfca tbe ooune of an ancient river 
system that must have drained an area larger than 
the present baaln of tba Volga. 

OoMendag Aa Lata Join Pan l sL ■ Experts of tba 
American Uxmam of Nataral History are studying the 
remains of *^JohB Daniel,** Ae gorilla that died wUle 
wiA RtngUng Brotken. Body and brain arc bring 
dtsasetod by upsdallabH casts of the bead and face 
have been nude, **flngm prints** have been taken, and 
Interesting facts polntlag to **John'* as a distant relative 
man have already been discloeed Later tbe public 
will no doubt see him, lifa-llke but motionlees, In the 
ban of primates of tba Museum. 

Unger Printo aai Oli Mastma^Two eanvassa en- 
titled 'The Virgin of the Bocks," one in the Louvre, 
tba Other In the NatMal Gallery, London, have been 
nttribnted to Leonardo da Vinci Scotland Yard was 
In to deride the vexed question of authorship 
Leonardo, like Htlan, used Us fingers freely In laying 
on patot^flesb and glaaings are particaUrly amenable 
to Ala meAodr under a good risss tbe whorls of 
flogsr and Aumb wmra wcll-drihied on boA canvasMs, 
and were lOiud to ba Identical on both. This Is a 
triumph ^ Aoas crimes who declared boA canvases 
to be Aa off Laonfhlo, and a corrsapoDdlng defMt 
to Asga Aat Aa London replica, wUle It 

might have baen soMcgled to Us stndha was the work 
af apuga 

y 


AgtroiioBix 

Orifta af Lanar Features. Mr Walter Goodacre, 
dlscusetng tbe photographs uf tbe moon tolnsi at Mount 
Wilson wiA the Hooker teleecope, soys Aat tbe hy 
poAesls ascribing Ac formation of lunar cratera to 
As Imimt^ of meteors Is now generally discrodlted, but 
if additional arguments against It wore necessary 
Aey would be found In a careful study of the superb 
photographs above mcnthnied He states that a eon- 
sldoratlon of the fine detail found in Acae pictures, 
especially In relation to tbe many crater chains and 
clefts, suggests that Aelr existence can only be ac- 
counted for on Ac supposlUon that Aoy ore due to 
volcanic agency In Ae early days of tbe mmm s history 

What Is a "New** Star?— Dr Hariow Shapley, writ- 
ing of novm and variable stars, poluts out that at leaot 
two objeerts appear to be entitled to Ae name "new 
star** in a literal sense Thwe are stars which have 
Increased In brightness from the unknown and do not 
fade away One of Aem, RT Rerpcntlfi, has been of 
magnitude 11 fur tbe last seveu years, first appearing 
In 1009 as a star of magnitude 14 The other Is 27, 
1020, which, according to Wolf, appeared in lOOH and 
had reached Ae 11th magnltiHle In 3020 Rventually 
Aese two stars may fade away, or Aey may be stara 
slowly emerging from behind olwcuring douds, rather 
than objects newly bom Up to Ae present time, how- 
ever, the name "new star** Is more appropriate tor then 
than for ordinary "novN%" so called 

ML WUaon Lunar Photographs. — Tbe last report of 
Ae moon section of Ae British Astronomical Assoria- 
tton dwelU upon Ae many additions that have been 
made to Ae map of Ae moon by recent pbotogrupba 
taken wlA Ae greet lOO-Incfa reflector at Mount Wilson 
sttd suggests that a compkte photographic atlas of the 
moon made by Ae same Instrument would be a mag- 
nificent achievement For example, one of tbe Ht 
Wilson photographs depicts Ac wbolo of the Mare 
Imbrlnm A rough count of Ae craters and craterleti 
shown in Als region gives a total of more Asn 700, of 
whiA about 300 are not found on any existing maps. 
It would take an observer, using a powerful tolesoopev 
oeveral years to detect and map all of Aose minute 
details, wblA have been recorded by tbe camera to 
less Aon two secondal 

A Great Catalogue ef Double SUnb— As prevloualy 
announced in Als column, Dr Robert Q Altken Is 
carrying out Ae work left unfinlAed by the late Pro- 
fessor Doolittle of bringing Bnmbum s **Gcneral Cata- 
logue of Double Stars" up to date Tbe original work, 
at tbe time of Its publication in 1900, was a practically 
complete record of every known double star within 121 
degrees of the nor A pole of Ae sky The discovery and 
measurement of doubles has made great progress sines 
Aat time The new work will contain records of some 
20,000 stars and will not be ready for Ae printer for 
at least three years Meanwhile, Dr Altken la tn a 
poeltloo to offer lists of stars sperislly worth re- 
measuring to any observers who wish to cooperate in 
making tbe catalogue as valuable aa posstble 

A Novelty to Astronomical PubUeatlons is a rircnlar 
of Ae Observatorv of Cracow, mentioned in the Jesmsl 
of the BA A The languago of Ae cfrcnlar, "Isfiiio sftis 
ftemiono,*' was devised by Prof <1 Peono, of Turin, on 
lines Boggested by Lelbnita. The words are mostly 
Latin, without grammatical inflection, and the whole 
can be easily read by anybody wlA an ordinary sriiool 
knowledge of l.slin and a smattering of FreuA Here 
la a specimen sentence •^Otoerv^torio* et Mfronomot, 
gsi son mitie etiam m* nos no puhlicottonn, et prsoolo 
to pone Ohnrvotorio Aatronomico do Croeovim (Po- 
tonto) to lUta de rorrstpondentot *’ Meaning **Obscrva- 
torics and ostronomen who do not at preeent send us 
their publications, am asked to place the Aslronomtoql 
Obserootonr of Crmoow (Poland) on Aelr list off «x- 
changea," 

A Star Larger Hum Betelgeuae. — The miormeua 
Otoe of Betetgeuse, as revealed by Interferometer meoa- 
nrsments at Mount Wilson, was a topic of widespread 
popular interest a few monA s ago. News now oooMe 
from Ae same observatory Aat Antareo, tbe well- 
known first magnitude sUr to Ae Beorplon, la probably 
even bigger Its angular diameter, as meoaured wlA 
Ao Interferometer, comes out 0.008 aecond, Am grMtty 
exceeding UnasoU*a predicted value of 0 jQ 28 neoemd. 
There la some question sa to Ae iwrallax. If it la 
oaaumed that Antareo brionga to Ae Scorpion gro up , 
Ae resulting value of Ae parallax U 00085 «ec, and 
Ae diameter 480,000/100 miles. If, however, we give 
Ae same wrikbt to Ala value and to Ae mean of Ae 
measured ponUlazea, we find 0018 sec , and u diameter 
of 280^000,000 mBeo. IflAer valne is greater than that 
obtained for Betolgeiiae, vhL. 218,000,000 mlleo. 
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Death Valley Transportation 

How the Borax is Transported from This Hottest of Regions to Hw Nearest Rail Comiectjoii 

By John I. Von Blon 


'/r\ 







AutoBoUlfl equipped with flaoKcd whefli Ir daily omration, carrying waU and paMcngersi over tke 20 
mlica of the Death Villley Railroad Mtween Ryan aira the borax mlnaa 


U nique in thp boglnnlng 
long ago, Hiiil HU TO 
iDRtning to tbu prowiit, 
troDHiKirtatlou mothiNlH In 
Deotb Valley liu\u un 
dergoiie tbo prutviweB of a 
moMt tnt4>rGHtlntf eyolutton. 

This Htatemeiit appIlcH more 
ptirticiilarly to the ohanROH 
wrought In the hnnllng of 
the outpnt of the forlihliltng 
CRlIfomla alnk'H one gn^nt 
Induatry- borax production 
Fifty, forty nnrt an recent 
at twenty yearn Ntuee, the 
mean* of iTunnport to tlie 
world without — for Death 
Valley waa an Infernal re- 
gion apart — connlntod of the 
“twenty mule * tenran that 
brought fame to themaelveH 
and the myMti rlona daoert 
pit The full Btory of the 
romanoA and the tragedy 
that nttendetl theau ludoml 
table cnmmerrlnl enravnun 
through th(* hottest Hpot on 
the glolH* ne\er can Ik* writ 
ten Swirling naiida blottinl 
tt out from day to diiy But 
them simple carriers mnde 
good Ihe freaking wagons and the plodding mules 
proved themnelvcH extraordinarily emelent In making 
delivery many weary mlloH fiver tiiimlng alkali waste tf» 
the Doareat rail Hhipplug point, and aided materially In 
the making of a world dvtUxatlon If “deanllneiM Is 
next to fodUnetfs they were a boon to humuutty , for 
the cleansing agency they made available pfdlshod 
more than one continent Mtlll, the hanlshipa, the 
downright misery KnlTired by lieasts and drivers are 
beyond the cunipreheiislon of dwellers In bleMsed places 
of luxKtks and Rlifule anil temiM rtnl Im^exes As a rule 
tba animals lasted but a short time A largo proper 
tt(m of the teamHteni, howiver once inured to the 
life. Jogged forth and back through the blinding white 
dust for years and y«*arH, and for must of them It be- 
came a shroutl after the roiv was run TVi live in 
the weird Hllence, gray untl sombre, betwetui the 
Funeral Uange and the PnnamintH Is to die there The 
**duaeri rat' does not leave liefiiune he lannot Ife cim 
tent elsewhere A few of the old time d^i^ers survive 
The cUmata has the virtue of Imlng exceediugly health 
fnl for those who con stand It 
The tugging strings of mnle flesh drew their un 
wieldy loads on wretched trails, over changlng--tbe 
deep gashes cut In hideous bills hy cIoufllmTst, the 
rough wash and the treacherous salt marsh, where l>nt 
tom U an uncertainty In one place more than thirty 
years ago an eight mile stretch f>f roafi six feet wide 
was built across h sultd reach of salt and graded ex 


dnslvoly with sledge hammers. The action <»f beat 
and mnlMtiire from below had forced np salt pinnacles 
hard as rock, two or three feet high and conntleaa, and 
these had to l>e hammered down This road Is unlike 
any other It fueilltated hauling but It was cruel to 
hoofs Sloping down to this salt artery are several 
wide fleUlH of cnido borax-^borato of soda The main 
and bettor depcMlts nre higher up, wbldi was a faetor 
of consequence to the four-legged ^^locomotives." The 
"team" couslsted of sixteen to twenty-two animals, de- 
IKudent upon season and conditions. The leaders. It 
win he obM*rvcd by reference to the lllnstration, were 
horses This was hecauso these proved stisidler and 
more Intelligent In responding to the directions Jerked 
from the drivers seat at the rear of the long dust 
laden ccilumu 

When progress demanded more ezpedlUona service 
mules were suiwraeded hy ateam, a slow bat snre heavy 
tractor the upright type drawing laden trailers 
to ruUhiHid Tho t*iute Indians, Arabs of Inyo, called 
this contrivance "tire devir* and for months they 
would n t venture within a hundred yards of the smok 
Ing, hissing monster In the more torrid season the 
crews suffered terribly, ami a man on one of the 
wagons died with a canteen of water in bis band The 
accompanying photograph was taken in the winter, 
when Ice frequently forma. In front of the boUor a 
ct»ld water tank was ingeniously anchored on the trac- 
tor The water In It never waa long eold. In a fhw 


bmm It would baoome oo 
heated from the aim's iiH 
tense rays that It had to be 
uncovttred. Freqoeatly It 
was pnmped Into the bollsr 
practically at the stem- 
pfodudng stage. Hereprob* 
ably U the one spot on the 
globe where it would be 
poeaUile to install a steam- 
power plant and operate U 
with little ardOdal heat 
The temperatnre Is famace* 
like Death Valley's maxi- 
mum of 100 degrees Fabren 
belt never has been equallsd 
elsewhere In the summer 
140 la enmmon, and at mid- 
night the mercury hovers 
at 320 So hot does the 
earth become In Angtuit that 
a rock or a bit of iron 
ncorehes the naked band 
like a live coal No wonder 
water bolla in the oun t 
There was nothing pleasant 
about handling that tractor 
Now the Death Valley 
railroad. Itself a borax en- 
terprise, reaches outside 
connections with mineral 
trains, linking the principal mines with the station of 
Ryan This Is a trackage of twenty miles and here 
again an nnnsual vehicle la In operation This Is an 
old automobile oqnlpped with flanged wheels and It 
carries the man dally between the two points, handling 
also occasional paosengers and making aurpriaingly 
good time BecauHe of frequent violent gales, hot as 
blasts of flame, a stop is out of the qnastlan bnt riding 
la made tolerublo by speeding np Hometimes on a 
trestle a whiff of cool air Is encountered Occasionally 
the machine Is blown off the rails. 

At the mines, where the landscape ever looki like a 
snowfltfld but doeont feel at all that way, gasoline 
motors aro emidoyed for borax and other hauling 

The Tunperatureat Which FUi Ikrhre 

E XPRniURm '8 McmUr nado abroiid br U P 
Audigd as to the temperature l>est miltod to fldi, 
show that this varies markedly according to the nature 
of the floh In the case of those fish which are claasl 
fled as eurytbennic when subjected to a constant tom 
peraturo of 14 or 15 deg Cent, they do not grow as well 
as the parent fish which have been subjected to the 
ordinary seasonal variations of temperature Bnt 
when the offspring are kept at a constant temperature 
of 20 or 21 <log Cent , on the other band, they grow 
modi faster, and faster still at 24 or 25 deg Cent , so 
that by the time they have readied their fourth year 
they are twice as largo as fl«b living naturally 
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Gctiml vtow tlw 0«raaB mm rigld alrdilp ‘‘PL-S7** In actual ftkt Capadty; 1,000.000 m ft Lenictht 518 feet. DiameUrrsiJI feet Umfal 

loftdt t9,60t poaiuU. Total liorsepowari 9M« Spc^ 72 milca per hoar 


Getting a Line on the Higher Atmospheres 
Bjr S. R. Wintcn 

W HBN Prof R H Gothlarrl ot Clark Univeraltr 
OoUtls hta exploring rocket on Its extreme sky- 
dlnbtnjc errand— tirobably In tlie vicinity of the moon 
— a wefltber-recurding devlro recently doaloucd by B F 
Fermimon, meteorolo^st of the United Btatee Weather 
Bureau, may aeire aa a comiiauion Inatnimout In re- 
veaUng atmoaphertc coudltlona at exceMlre Hltltudeo. 
The new metwrograpb— welffbluK apiiroxlmatcdy alx 
ouncea— la the ligbtcHt apparatna of the kind ever 
tmllt With Ita prutectlng baaket and a parachute, 
ready for aaccnilon. the weather-recorder welaba 
alli^tly more than nlno ouneea* while a meteorograph 
dealgned by a Frenchman In IfKM — heretofore a claim- 
ant for the diatinctlon of extreme Uahtnefta— wolgha 


aboQt two ponndii, Indndlng the Imatcet and iiaracdiute 

The Ferguaaon Invention, although horlng fcatarea 
which recommend It aa a poaalble oompan1<w In- 
atrument of the Goddard exploring rticket, la of primary 
aerrlce ai an accorapaulmintt of tmlloona for faithfully 
regiattflng by an intelligible method temperatims mola- 
tore, prcaaore, and wind velotity mllea abovo the 
earth'a irarfa«e lleretoforo the exceaalve coat of the 
rubber balloona employed in carrying aloft the heavier 
typo of weather-recording Instmmenta haa factored In 
Iti naa ai an ally In weather prophecy— obrloualy, a 
limiting factor The new aerologlcal apparatna can 
be lifted by one or two amall pthit bnllooua, the coat of 
theae being Iwrely one-tenth aa much aa the balloona 
now detailed for exploration of the upper ntmoapbere. 
Then, too, If we arc to accept an euthoritatWe claim, 
the pilot Imlluou la of auiterlor quality, a virtue, when 
coupled with the light motwrograiih, vouchaattng the 
attfUnment of greater belghta for information upon 
which to bnae the forecast. "Fair and Warmer 
Toroorrow” 

The Ferguaaon progeny, which haa quallflod for aerv- 
Ice by rigid laboratory teata. alma to ovorct^me weak 
neaaea Inherent In Ita predeceaaora. The defocta of 
prevtona dealgna are thua aumniarlaod The luatm- 
ttenta are complex, the parts are hand-made and do 
not lend tbemaelvea to repair lu the aboence of a 
aklllod Inatroment maker and are not adapted to quan- 
tity production , the flxodneaa of the anpporta la ordi- 
narily aecured by nae of thick baae platea and baoea 
attachad to a pivoted device, tbna not loaurlng per- 
manency , the Goromerdai cdodn uacd operate 80 boura 
at a alngle winding, and the Ume-dmm rotatea ooee 
In an hour— an Inharmonlooa arrangement inaimucb 
aa an aaoenaton aeldom requlree more than three 
bourw-^MlcatUig that a portion of the records la fre- 
quently obaonred or loat because of tradnga of amS 
face omdltiQiMi after the inatrument deaeonda and be- 
fore ihe dock an^Moda operatlwi. the number of 
operactona entailed when the devloe la prepared for 
lUitht in toeaanrlng and reading the records la tumeoea- 


Hly laigsi 

Th# oloek, tbe py* ^ 

MtMMwoMliw l^utruMnt, waa nibiactad to modi' 
1* tlw lateraat of Ughtnata aad oheagaaaa «f 
eteeaoK no ttoreaKot amploiod, a maiaed for- 
at' ^ miktetea from a aerlat at Amerieaa 

AL pafMaa of tba tanaral cbaractM of tba Ingeraoll 

iS ^io Knawalaed aqlt ia atnmcn', howemr, and 
atMi'attbaplaloBaawHabKd. Tbe aaalitr of tha 
ia mtra Ttrtablla tbaa dadrad, but ^ 
iT»>ilwi la'a aaUabti timriteepar aad can ba aamili^ 
^AaitafotbaThMtramaatafai traefng 
(rtigggWBtWg altar ♦!» 

aatfh feaii^ tM* laarndM In tba nentt datICB. Tba 
Nk baa M mate a^ogait tba eabtar ataSi or aalaate- 


/ 

hand arbor, to which the tide dmm la clamped Hero 
a tluy watch spring Is of snfllclpnt power, ami the 
number of rotatlona of the drum (lefts than seven) can 
be reatricted as desired by winding the spring the 
rcqnisite number of turns, 

Tbe temperature element, or the mcchautsm for 
charting the degree of heat or cold, Is dewrllicd aa 
extremely senaltlve and more tiowerful than record 
atrlps Incorporated In similar iiistrumeiits The strip 
of "thermostatic metal” — made of oloaoly-embraclng 
ahccta of Invar and bnmxe— la only 02 of a milllnietor 
(one mllllmet<*r la about 04 of an tnrli) thitk 

Tbe outstaudlug featnro af the lHin»graphle iiortlon 
of the weather recorder la Ita variable scale, whereby 
minor chaiigea of pressure at nltltiideM al>ove 82.800 
f<H»t — exceeding the air soaring record of Major U W 
Bebroeder of the t^nlted Htntea Arm> Air Hervlco — 
fwn In* rend with greater at'curut) than Is possible with 
a uniform siHle The ratio of the scale of a baro- 
graph t<i that of tbe mercurial haroucter Is 1 to 10, 
that Is, one mtltlmeter of movement of tbe ]n*ii of a 
barograph at sea !e\cl Is e«iUHl to n pnssure change 
reiireacutcd by ten millimeters of mercury Hut the 
record sbeetM of the barograph cannot l>e rtdU^ upon 
within I millimeter of space truxersed, and thus, In 
the reading of heights exceeillng 30^)00 miters, an 
error lu excesa of 2000 meters may oit ur 1 be variable 
scale of the new meteorograph, according to the claims 
of the designer, elimluatea this sonreo of error 

The humidity riement cymslsts of six or eight strands, 
each composed of theca line hairs — these lielitg aheUcred 
from the boat of the sun The tension of those lialr- 
like strands la rontntnlued by a flat rqirl ng, tbe outer 
(Conftoued on pat/e 





Kw mstaawsnipli oqiui aMw rtaKwad. sbowteg wor kin g 
■mhanlwii. Tha 4niiii si Wft mqr to RAad out 

toiaagh top of aetor, wMla^to marUag poliiUrs. pirotad 
aad asMad at tto riakk gri aMwIUa ttooogk tbo lUdlag 
door ta tto dda 


Mitg ftg g gnp h d k vdopg d by tba Bum af Staadaidg 


The Pftraeval Semi-Rigid Airship ^PL-2r 

By Ralph Howard 

T HK derclojirocMt of the ( icrraan non rigid PL nlr- 
shliM (MiurriHl lietuct*n 1000 and 1017 Th<*»e two 
letters stand for Parscval LnftHtilff ’ The I'arseval 
alrsldiMi an> all built aii-onlliig to the puUnts of Major 
August von ParHcval, I>r Luglnocr by tbo I uft 
{•ahrxeug (Icsollshaft (UI* G > at Hcrlln and Hltterfeld 
That the Parscval nlrKhljis won' successful is attested 
by the fait that they win uiumI Uforc the war In 
Austria, Fngland, Italy, Uussln and Japan, 

Blnc(» 1918 nil Parsi val olrshltis wi re nmstroeted 
with enveloiies hnxliig Uic PanswHl [latent trajecbjry 
band system of ear siisiieiiMlon. uhlih Is n Ter> eflldent 
system of non-rlgld coiiKtrnctlnn Tbe **P!^J7,” built 
during 1010, Is lit reality u semi non rigid airship, al- 
though cliiKsifled in (U^riiiiiiiy us a non rigid one 
Within tbe iu\eto|H* of this sldp there U a V shaped 
keel (xtending almost tbe entin. length of the aircraft 
and containing the nnrmw ruiiwuy or uitswalk" com- 
mon to all largi atrsbips of the S^qalin or rigid type 
Forward, iHMieatli tills, N the nuxigatlng cur or gtmdotn, 
while Immedlatily Ubliid It Is the first power car lu a 
central position In the n liter of the dlrlgiiile, on each 
side of the kind, on* two |hiwi r 'eggs" or ciirs similar to 
those useil on the later txqies of Zeppillns At almost 
the ixtreme aft end of the ki*el Is located another 
power car All of the jiower curs an* larefiilty stream- 
lined The gas4dinc tanks nml wntir bnllaNt bags are 
ImalcHl oil ini-b sldi of tin riinwiiv, tbe same as In 
rigid airshtim * PL 27 is the Largest * semi non rigid” 
alrahlp built to dati, mid Inr isrfomiamvs have btsm 
extnmel> good, esfiecinllv ns regards useful load and 
siN>ed NotJilng has heretofon* lieen pnbllsliorl about the 
larefiilly guarded dexclopment »f this ty^ie of ablp that 
tiMik placi In Girmaiiy during the Inti war 
The luterestlug and Important muln illmimalona, 
weights, is*rruruiiinn H, eli , are as follows 
Uapailty, 1.900,009 luble fcti length over all, 518 
feet diameUr, (H I fc*et total load, 74 700 pounds, 
nsefiil load, 'kljJOo poinuls nnmlsT of engines, 4, 
make of engines, Maytuuh. total horsepower 000. pro- 
pellers 4 two-hlndfsl of wihmI stHMMl 72 miles per hour 
The photograph gives nn Idi^a of the cumplexlty of a 
mm-rlgid airship of sudi dliiMmslotis It has the ad- 
vaulAge, however, of uut being so liable to break lu 
ba<k, or certain gtnlers thereof, as happened in the 
case of the ZR 2,” with swh unfortunate results If, 
instead of prohibiting experimentation of anj sort with 
alrshlpa by Germany In tbe \erftollles Treaty, the 
Unltiil Btaies bnd bIIowmI construe thm and experi- 
ments to continue to a certain limited extent, the 
would undoubtedly have benefited tliereby In her uew 
policy of aln raft constnudlon, ns [imper testa of 
*PL-Jr* would probably show her to bo nujierlor to 
tbe Zcppellus as regards cevtnomy and uapfiil weight 
lifted, although at present tlie latter type of airship to 
voaaldored In Germany to be belter for long-dtatance 
transportation 

The above photograph, at flrst glance, might bo 
taken for one of o Zepii^tn Ctoao study rcfveola the 
points of dlffcrouce, however 

Coring L«pro«)r with Antfanony 

I T Is roporfotl by a British Investigator, Bfr F O 
Gawaton, who has been stndylng leprosy at Durban, 
that the administration of colloidal onGmony appears 
to produce good effects According to the BrltUh l/ed- 
(cal JoumiU he found that lepers In an advanced state 
of the dtoeaao, with all of their Angers and toes SQp- 
poratlug, were helped to such an extent by this treat- 
ment that tbe soppnraGon entirely ccosod. 
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Needed — A New Army Unifonn 

An Argument and a Suggestion R^axding a nmwgw fa Qi/^ 

Bj E C Cmaaaan 


F rom tbc Pbjtlolofftcal effect the unifonn niuat 
bATc been desljcned hv ■ me pereon lotereeted in 
8*elng what confitant; cofklllng of the cheet and throat 
w aid do to the human rau Normallr the cheat la hot 
and peraplrlnir in thli aort of a coat N t inly la the 
coat butt no 1 t tho tiqi of the cheat I ut there la a 
atandli g collar further to prevent the entrance of an/ 
air lo thr w the coat open after wearing it a while 
la to teat the realatance of the aubject to andden cfaUling 
and Of (da 

In hot weather the Arm/ coat la a leantifail/ 
adapted aweat box If / u tl en aclre the onf rtanate 
mllltai/ pera n In a firm graap and wrap hla nether 
11ml a In haUur legglua or thoae of the cloth wind 
ar und varlet/ a that n air tan p<Mltl/ atrlke hla 
anUca and aid In keeping tbt bod/ temperature down 
/on have a e mblnatlon that cannot be anrpawed for 
gilt-edged naliilnlt/ 

Covering up the cheat and ihroat In all aorta of 
weather doca not protect the wearer It 
merel/ enoonragea troublea of the cheat 
and lungs 1 h/sidans aaanre na that 
with their lighter Uotbtog women take 
told leas eaall/ than the men are leas 
■abject to pnenmonla and other pnlmo* 
nar/ tronbiee and in general tweak old 
lloreaas whiskers and anffer but little 
for their contempt 

N<w that war la recognised to he a 
gigantic waatflfnl InefUdent crude got/ 
and engineering Jc h romantic as digging 
a canal and with the mcana for /onr tak 
log off pr a aU/ developed in a chemical 
Uborator/ Inatead of tdng the Aaahlng 
■word this onlform ncmaenas la about 
pla/ed ont It haa no place In modem 
warfare except to dtatlngnlah thoae of 
out aide from th lae of the other and to 
■how who aro active flghtlnf men and 
who are n t 

War la a j b of might/ hard work 
nine parta walking to me of fighting a 
handred parta carr/lng thlnga to one part 
■boodng A braaa band and prett/ rib 
bi na and a cbcdier coltar and a flat back 
and a pair of boita with apnra on them 
have aa mnrb to do with the grim job of 
digging a trench and then (lamberlng out 
of It later to the rattling of angliieerlng 
tools called maefatne gnna aa the/ have 
to do with an air lock under the Hudami 
River 

Oar pieaent examples of onlf irma don t 
even possess the merit of neatncaa aa 
worn by the enllated men Ihe <1 tb naed 
la amiething like the atuff of which 
1 add/ Bears are oaade a nice WMdl/ ma 
terlal that deflaa an/ attsmpt to make It 
lie in smooth aurfaoea The coUara fit juat 
about aa often aa /on would expect a 
colUr to At when jou picked one oat by 
the soldiers cheat measurement or hla 
foot measurement or aome other extra 
neons consideration The/ are a dejected 
aort of ■ collar too and d nt stand op 
like the collar of the officer a Uonae or 
coat The t/pe of coat with atandup 
collar emph aal aae an/ lack of lit wbldi 
the lapel t/pe of coat might conceal and all In all the 
average enlisted man of the pceaent army In spite of 
the pathetic attempt at a military eflbet of hla coat, 
looks more like a mloflt than a soldier or the self 
respecting youth that be la 
Bare and there aome BM>ra than nauall/ self reopect- 
lug chap rebels and ap an ds hla hardeamad cash In 
a made-to-order uniform of serge This deme being 
■till aenslblc when there Is neither HP nor odtoer 
around be unbuttaitt hts coat and glvea hla chest a 
chance for a nice long breath ho the affect of the 
high Pmarian stiff neckad chln-chucklngi anem/ scar 
ing ttdlar la largely lost On a hot day whlt^ la not 
nnosual on this N rth American continent In the aom 
mer time the only chance the soldier haa to be com 
f rtaUe with the preecnt coat la to do wlthoot it 
Ihe Britlah abandoned tbrir atlir necked anlforto yeera 
ago— and thej<|re a Ua g ed to be a people Mow to mm 
If BO then our own letentlon of tbs Prussian nnlfona 
I lay be easily charactnlaed— It la slower than slow 


Two advantaaes are mnfled for the v 

army blonse and both are fntUo enae 0^ of thsto W 
that it la typically American and lata the tmarldin 
and the Britlah soldier be told apart The odMx; with 
a grain more sense to it la that In cold and iMtaalwnt 
weather la actual iigbtiag the Astorican eoat bettor 
protects eheat and neck The British are said to have 
bad to Issue mnffim in France 

The reply to tbc first Is that this cmati/ la net at 
pieeent so overran with Britlih troops ttot there Is 
likely to be mnefa cenfuafon To eaeond aignmcnt 
the reply la Juat aa easy Any tailor can daelgtt a ooat 
with lapeli to turn up and button aemoa, Which w^d 
afford all the protection In the event of going Into 
action during cold weather now given by the Amerloga 
type of blouse 

Tbc present uniform has additional ideoM of doth 
sewed on here and there the top left uasewed and 
fsateiipd with a button Ibeae patohea are dlgnUM by 


The vet/ I 
FntOei 

laws havit 
and ] 



and left off when thle UM of aetlvltjr Is om 
A change In tho oolor ef tho naffm to 
needed lor agire than one ceaeoh How ttaaO too war 
to over and sorpln stocki have leaked oWt thrtnib 
sales to private stores, and ervciy dttohiffid sot^ 
took home and kept hto ttatoorm we tad either la 
full or In part^ on track drifer«» 
chaufftm etovator men ai 
Is an abomlaatlon to a wear/ ] 
colated and quite ohvloasl/ 
been paamd by toglMatares and 
Just as proaqdt/ Into lanoi 
viding lor dire penaittos lor mis use ef the twHorm or 
parta thereof The countr/ is fall of nnthvewn aUrh^ 
paata atkd even eoata to which the weaiers have good 
title and cannot be deprived of 
The crior itself is most hldeons and tntorior to 
others for war The Marine Ctarps have a fiur better 
oolor for oonosalmant in the field a darker bream 
With a green ttoge to It Med in va* 
riona lights and against variona back 
mniNto It has prevad aitosrior to tha 
Amy ahada Jnet aa did tin gmstt gra/ of 
tha Qennan Tfet Jamr Shads to no 
shades the uniform ranges from a dirt/ 
mnstard throngh ever/ 
brown or tan known to 
some Im p os albto to repro d pcs 
Whenffuce with gantlo peno 
over toe scene with Oongresi having 
takan one good swtog at too Army and 
diopped It from fifiOCOO to 100^000 and 
juat getting Ita aeegnd wind. It to now a 
fine tlmt to detail a law hnndrad offioam 
on the job of eon ai der lng n aane and aan 
alble uniform In cut and color for that 
aggregatloii of anglBeer apedalleta we 
ke^ on hand under toe name of Begulaf 
Army When their purpose to anal/aad 
and toe lealtoatton to reached that tbay 
are meiel/ to engage In hard dirt/ vneo* 
mantle engineer opecgcions leading to dm 
atmctloQ of aa oppoaing bod/ of man also 
thus engaged b/ the use of modem acton 
Uflo apparatna, then will toe old notion of 
mllltar/ pomp bo dropped nnd a onilocai 
eoosldered with toe o^ erlttoal e/e of 


vmtffd 

T HB grade of gaeoMae aoM today to 
tremely dUBcnJt to vaportoa i 
ly and even when toe vapor has bten 
made it to easily eonds saa d by atrtolng 
obatactoi to Ita free j " 

fly valve nsad In all 
only partly opanad psaeaata tomb an oh- 
rinda* Aa toe vapor strikes tlito bwttac^ 
0y valve tbs larger pertton of It to mn 
dsasad and thrown against one wall of too 

oarboretor and aoma paean 
of too manlloUl Ml a maid 1 
not be oqnally divided batwean too vur 


AR tte asm f erta of hami ^ a a lilar sn Iks tUddf told tlm 
laft Tim dmp an too Ml m ere ly haa hto H i iu a eriwffVmdod dw 
wore gutaa that wag It wetod leek bstlar titan tita stitar 


»lf it 


the term pocket ^Thay were copied altar the Brlttth 
with the minor dlffManoe that tho Brittoh pfidbal to a 
pocket and to mnde to carry thlnga It to tod dUtar* 
mwe between a teal etreel and one pnlgtad on toe 
backdrop, They look too aaino Imt ono ef thmn to lor 
show atone 

What to nrgantiy neoded 

1 A coat eat wMk Uta 4iiwu 1 
ot tte BritbA M a m to pomlt air to toaS if* 
th e ^to t r«Kl<iBa» and to oftwd tk* tad «i 

enunpo* atorroMaL 

i nwkatf toodt wtth otata tono. ol tfdato or M 
Iowa wkkh ««aid ptaait If ntwototir. oofoa 
pertonal a ce M aa rH q to te eantod wMiutH kiMkC 
honpa aod bolcto ta war ttra oob of Kkn tanA 

S Liiac troaoMc M orfl^ «f rifflac tono, aA Ota- 
doi, with tiMt oHwatoaMa tefto owd ito lay towthlwt 
oiTMtiBf rorleogr rato OMdttotof jrtotar* and tM 
jOMt eattlBg Utat iNtwtatoi «aa4 «dr tot Md 


To moot tMk a woOtatora 
■ oa ot a c twr — ^ 

*.3!?? itatoitod ttw ^ aoA 

wktali to ddofwd ^iiww> tta 
OBd tha aMBmu, It # TTinr tat 

praaiadBtoBtHthtoBt aBtiyte gltar ^ 

tiwtBiBtoMBU 

tha watWBtoir i - - ^ 
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virjttdlVlMO ofiif Mm M » M% ooQap' 

TV 0m^pomii^tLvtmtmMt» 

O0MnN» tMt MUateB» w dMlguad l«r 
tlM* }l»ll0iMa Bimu 6f BUaAn^b, often 
tht JMMI ii4tuta«M of bfliBff sut length- 
erlM MA MMMe of betog MMntbted mt 
the M tv Indiiv^v irtth t ettpung 
Its flMkMtp pemlti aesUag 
MrliMMtpmot Tirtlng oooerets In eoa- 
strMloa iMrfc gad tttdtliig tbew teMi 
with lahofatory eaeperliiwiite sad ooatrol 
is a pMiftom ooaCHMMng the eagUMtr who 
ntaf MMrvfse the deslgiilng of coacrete 
Mltflags Sad nedt 
m pMtable paper mold u a contriba 
ttott that mej aartat la eoiTing the pnb- 
imOf beeaaso of its Maadlclty mad mtowce 
of hedk eoMpmred with the eted mold 
wblA weighs ehmrt 23 pooade The mold 
is toads Of hMvtly water<proofiad card- 
boards sad wbea aested for ahlpmeiit 35 
cpUaden oeeiqigr SHghttf more balk and 
wSM(b oaip tMlf tf arnch as one steel tndd 
aaed la labormtorr Wfudu Twrntr Are oae> 
hatf-HKh atapfoSi attnated at intervals of 
oosdMlf taeh, are emptored la ladng the 
roatalntt aloag the aUt The stapling 
maddaa weljdia less than ftve ponndSi PiertsUe amaer 
Ototo aaed, paper molds are worthlMSi 
eesespt wbea left oa the cfUnder ae a 
pntooftag Intaaoee to the eoacreta la tranait to the 
laheratDiy Oomparative teats with steel and paper 
melds felled to reveal anp deterloratloo of etrenfth 
bp tha ase Of tha lattar Tbim la an ahaeace of papar 
caps fbr baaa and topa, a laper of cement paste In 
the bettem of the osold before pooling the concrete 
and nnother laper on top pceasrv e tba coanrete from 
loas or water and dipneea likewise these cement 
reps answer the purpose of soppljtiig adeqaate bedding 
sorfhcea dnring tbe co mpr es si on testa, provided ttuf 
are ground smooth on a flat steel tdata, qirlnkled with 
eafhornndma The Bmergenep Fleet Gorpmtioa of the 
United States Shipping Boerd nss thest paper molda 
In fostthg the prodnet need In the ponrfog of concrete 
shliw end hargear-*^ 8 B, Wimfete 

Bow Moiitard CoBtaat and Storage Afloet fho 
Strsngtii of Boses 

O r two boKta made meflp alflce from the seme 
grade and thkkneas of Inmbtr, one map stand ten 
Umea as modi rough handling as the other, hecanae of 
a d iflhr ancn In tbs motstore 4N»tent of the hnnber or 
a diffotinoa In anbasqiwnt condlthma. Teats made at 
the rofoet Products Lsheratorp Madlaon, WIs, show 
that todp when a bos la to be need for a vevp Short 
tltot tnatodlitelp after nannfaetate la tim proper 
■sasonlng of tbe hunher unimportant 
WtthiB a wa^ after manafeotare a bos made of 



melds foeai which e en cro te bladta for teat amp 1 
Utoa^thsjeb** 


green lumber sulfeni a marked reduction In strength 
As the wood dries the nails lose their grip The flb^ 
which ere bent down along the nail shrink swap from 
It In the dlrsctlan of the end groin tbh directioo in 
which It was most flrmlp held, leaving the nail held 
onlp bp two aldea Under aoch circumitancre the 
wcavlug actloa during trnnsportatlon alone will readllp 
cause the nails to work loM and «ren cinne out of 
the box Bozoa made of green InmUr at the labora 
trap and kept for a pear in dry storage tested onlp 
alxmt one-sizth as strong as lUmlUrlp made boxes 
tested at the time of manufacture 
If a box is mado of drp wood and then subjected 
to alternate wettings and dryings through cold stor 
age or exposure to weather tbe nails will bo looenied 
Just the same as in gremi lumber Boxes mado op 
from drp lumber were kept for two weeks In damp 
storage and ttw n for two weeks In drp storage After 
this treatment the boxes withstood onlp one-tenth ts 
mnch rough handling as those made of air drt Itimlier 
A box made of hmaber In the proper nolstnre con 
dttioo will atand ordlnarp storage without any appre- 
ciable loss in tbe bedding power of the dalla The beat 
nanits are, tiierrforo obtained when tho lumber la 
aeasoMd In accordance with tbe atmoaidieriG condi- 
tSona wbldi the bos win anoounter In aervlce If it la 
Impoeetble to forecast conditlona, It Is adTlmUe to use 
airdrp lumber oontalnlng 18 to 10 per cent moisture 


Phdaige ConYejror for Lowdtwg 
and UnkNuUng SUpg 

A GRl^r deni of attention haa been 
paid to lujiding and unloading 
lumhlncs for handling materials In large 
bulk, auih os coal on grain itc, and tbe 
iiiuchlnerp for performing this work has 
been derelopcd to a high state of 
eflhiciuv but bllhcrtu not very mneh has 
been dom (n expedite the work of ban 
dling cargoes of small boxes or packages 
An InginUiu canvas belt conveyor for 
this purpoM Is Illustrated herewith It Is 
adapted to confer small boxes and pack 
ages of all sbapts from the dock to the 
liold of tbe ship and vice versa. The 
Gon\e}or consists primarily of a bridge or 
truss mounted on rnlli rs so that It may be 
liudllv moved across llte deck of tbe vessel 
with one end overhanging the dock There 
are two parallel cndlen chains which are 
ran over paUe>8 on the truss. At In 
tervals the two chains are connected by 
means of burs or rungs A (anvai belt 
Is attached to tbe rungs with enough 
slack between successtve rungs to form 
imckets In which the material to be eon 
wved may he ru| ported At the outboard 
end of the tram tbe chains turn at right 
■da at any angles and are kept taut In this position 
by means of a <ania».e which hangs close 
to the floor of Ihe dock The chains may 
be adjusted for v e ssels cvf different height and for 
varlatlcms of the tide Our tllustrations show the 
machine In the oct of unloading boxes from the ship 
As the boxes come along In the canvas pockets, they 
are carried down off the end of the truss and enter 
a frame which Is shown to better advantage In the 
picture on tlie right hand side Here they are auto- 
matically tipped out so that they may readily be 
seired by dock bauds and placed on a roller platform 
along which they are push^ to the point of dellverv 

Further News About Static BlectricitF 

AH Italian engimm Hr O Lontner Is slated In a 
/\ recent number of the JflibllofMvac UaliATienr 
Lausanne Switierland to have succetded In utilising 
atmospheric p »tenHal In tbe ff llowing manner A 
post about 12 m In height (and forming a sort of an 
tenna) Is encted Fhls post ends In a coRoctor con 
slstlng of an aluminum sphere provided with points 
covered with radlosrtlre sulistances Thfa collector 
communicates by a conducting wire with a apevlal 
transformer lender these conditions the earth cnimt 
and atmoaphcric mrrent attract each other tfarongb 
reciprocal Induction Tbe radioactive substances exert 
an Influence upon the transformer whose nature is 
not vet understood At anv rate the reeults are said 
to be very encouraging so that tbe Inventor experts to 
repeat his experiments upon a larger scale 
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Succeeding in Scientific Research 

Opportunities for the Young Technicist in a Relativd.3r Viigin Fldd of Endeavor 

By Raymond Francis Tates 


T HR sdentlflc rcflearch Inboratory !■ today a very 
Imiiortant part of every laiae bidnstrlHl establish 
meut lu fut t, lante liidUHtrles (*auiiot iifTtird tu be 
without reseanh facllttlcs and a blglily trained staff 
(if workers, 1 he imst tweiity-flTe yinirs have hmnabt 
about very Important and rtvoliitluntir^ thauices lu thU 
rtHqKHt A tremendous field has been opened up for 
the ImaffluntlTO, acteuttflcally tralueil worker Every 
day prtiblems are aulved behind the closed doors of the 
laboratory that wtll effort the dpsttny of mankind 
Or 'IV H Wliltney, Olreetor of Heseanb In tho 
areat laboratories of the General Elo<*trle Company, 
was kind enoutch to nKtdst the writer lu the prepara* 
tlon of this mHiiiiseiipt which Is addressed to young 
xnan who bellevo they hu\e some aptitude along this 
line of huomn endeavor Or Whitney Is certainly 
well finfillfied to give advice to joung men who are 
InterefttfHl lu resenrth work l^c broadnotts of hla ex 
perlence and his niiqueHtt4mable suecesH In the direction 
of some of the most important reM*arthp8 that bare 
ever been made enables him to Impart aUvlct* that few 
men la the world an* able to give 
No field of human endeavor la more fasclnattug than 
odentlflc reeearch There U imire romauce and ad 
venture In a lalenUflc laboratory than there Ik In the 
unexplored wilds of the Amasoo It Is simply a differ* 
Mit kind of eirploratlon with a far greater chance of 
making a discovery The rcsearLh worker is always 
laboring on the borderline of the unknown . be Is al- 
ways confronted with mystery At any moment ho 
may make a discovery, Just as tho explorer In nn 
known lands may brush aiddo the bushes on a hill top 
or mountain side and gaxo out over a 
now lake with gold-stNM kled sborcM fUs> 
toning In the blistering sunlight There Is 
a peculiar lure in research — a subtlo ex 
pectaney that may at any moment be sat- 
islled with realisation This striking off 
Into the depths of tho unknown causes 
the Uood to tlnglo and HUh one's lift with 
an insatiable desire to penetrate the 
biadcneaB of the unknown 
When tho writer asked Pr Whitney 
what be thought the ambition of a re* 

■earch worker ought to be, ho answered, 

**110 tdiould apiirodate Infinite possibil- 
ities.** This Is Indued a significant state* 
meat and one that should greatly inter* 
eat a young man who cnnlemplatcK enter- 
ing this field A man who realises the 
Infinite iKioslbilltlcs of resoarch Is In a 
good frame of mind to accomplish some- 
thing This is wholesome advice 
The average IteseHrcb fhiglDcer may 
command a oahiry of from three to five 
thousand dollars per year There Is no definite salary 
limit for a man of exceptional ability Oharloi P 
Strinmets Is a Ileoearch Engliieor who is paid an enur* 
moualy high iwlary and he is one of the foremost 
scientific luvGDtlgatnrs of this country To aay the 
least the field of Industrial and octentlflc reoearch 
will give any ponsdentlmis worker a good Uvellbood 
Wbei l>r Whitney was asked if a man could onc- 
oead tr Reaearcfa Engineering without attending col- 
lege he answered la the afflrmatlve A very complete 
training Is neceaaary however, ahd the foundation of 
thU training will be baaed on mathematics. Tho 
trained re ss a wA worker, unless be is of the highly im 
aginative type* must have a good mathematical founda- 
tion to work with. Of oonrso this knowledge can bg 
obtained outside of college as wdl as the other sden- 
tifle knowledge which the worker will havo to assimi- 
late. A man struggiUng to succeed tn this field with- 
out taking advantage of the eoUoge eurrlculum should 
associate himself with a trained reaeardi worker in 
an ludnstHal laltoratory The inspiration and help to 
be obtained in this way are of utmost value to aay noth- 
ing of the advantage of working in a adentlflc atiaoii* 
phere Michael Farmday's Bssociatloii with HIr Hum- 
phrey Davy lUuHiratM this pidut very effectively 
The demand tor research engineers will always ba 
with us. Today the demand Is limited by the sopply 
There la a pressing need for highly trained imagl- 
nattve workers In iudustrial eeaeatefa laboratortea, tt 
to only daring the past twe^-flve yean that the 
search labnrat^ has been given a place of Importanea 
In Industry and what devdopment the next twenty-five 
years will bring la dlflletdt to foresee That the de- 


velopment will be extensive there to no doubt The ex- 
tcDHlon of human knowledge thnHigh the appUcatton 
of the Imlostrlal research laboratory la in Its Infancy 
The future of no field of human uudeavor could bold 
more promise than that of Research Englnecrhig. 

Dr Whitney lielloveM thnt a man should take a post 
graduate coarse of two years and a edilege eonraa of 
four years if he desires to enter the profenlon as a 
first-rate research worker provided with all esaentlato 
fur rapid development and success. This extefirive col- 
lege training will hove to be guppleincnted with two 
or three yoars additional experience working with men 
who arc trained in actual research metboda The re- 
search wurkcr to not merely a cold storage for facts, 
be must also be able to manipulate and constrset ap* 
paratus for tqicolnl work. Re has mudi tn learn afttf 
be leaves college and he can only gain this by actual 
contact with problema and tbrouf^ association with 
men who have been **through the min'* Knowledge 
docs not find Its way to the finger tips without expo* 
rlMU'e and very little experience of this nature la 
given in the colleges. 

Iteseanb Engineering to a very broad field It has 
to do with every phase of science It Is a field fo^ the 
spcelHllHt, and every man setting out to train himself 
sl[ould choose some particular branch in which to 
spcolQlise For Instance, we have chemical research 
work and this field may be divided up into a number 
of branch^ Then there is the electrical field which 
may also be sulidlvlded Mathematical and mechanical 
rescareb work arc two branches of note Of courie, it 
will he understoofl that no college training will enable 


a man to take up aay of these fleldii. In other liords, 
a man leaving coltoge as a Research EnglBasr to not 
a Jaefc-of all trades. His training will not permit It 
Of coarse, hto general training in science will enable 
him to enter a number of diftorent fields that may ba 
cloady alUed For instance, a man who had trained 
himself along electrical lines would be able to taka 
up any kind of electrical reaemrch work Howaver, anch 
a man would be finite out of |dw» in a cfaMnlcal 
laboratory naless be decided to add to his training. 

At this point the writer is going to take the liberty 
of quoting freely from an article written by Dr Whit 
nej which appeared In the Etoofrioal WerU of June 
17, 1920 

**We asem to have identy of amUttow gouag men, 
plenty of acbooto, infinite dtoUnce to advauee and ooont- 
leM dlrecUona, but our engineering stodMa are sel- 
dom practiced beyond the **sbonIder arms.** Thera to 
auch a gulf fixed between the reoeiviag of Information 
and the doing anything ubout it that Davy teachsra 
and Faradat afndmiti are unheard of’* 

Dr Whitney brtleves that rtndsnts sbotild be an- 
couagad to idiave la hugdratkmal mtkk tbatsad of bg- 
Ing sMdtetcd only to fact storage. Many ctdUgw 
trained rea ra re h workers resemble a textdKtc* on twig 
toga when they step out of college, they lack baagliia- 
tlon, Inlttotiva and practical workliig aj qtortofio, The 
mere accumulattoo of facts, when fiarCM beyoud a 
certain Uult, to apt to interfere with tbe tiugiQMibm 
lavaBtiTenem d otomds upon laaglnatfon and snry 
reaearcfa worker raUst be an lUttiiCorp fia must be 
able to Invent waya of doing dtideuit ttitngt, prodaotng 
new apparaiaa* ate. He meat be able to Imagi— d de- 


tain reaolt before be actually achieves it Xo fMi bto 
luccesa depends greatly upon hto tmagtnatlom the 
unimaginative, trained worker to only able to foltovr oat 
the BUggeettons of others and he to deattnad to carry 
out routine work through hto entire career The crea- 
tive nrge lu a research worker la an aswt of great 
value 

Dr Whitney went cm to say '*We live tn a period 
when the extent and the rate of Increaae la our men- 
tal boriion to maximum, when happinew has Ita grand 
est possibilities, and when human toil to everywhere 
being dloplaeod and ampUfled by better latent entrglea. 
Never before was the indlvldiial and ccdlective reward 
for new constructive effort so equitable. We are served 
by coal, oil, gas and water, with their oounUeas ae- 
eesaories, better than ever before. Within a yonng 
man's lifetime we mined more Iron, copper, coal and 
other ores, produced more keroaene, gas and gasollae, 
and put into use more of materials like cement and rob- 
ber than were produced by all tbe former inhabitants of 
the giolie. And sttU the unfulfilled promlsea In Na- 
ture a b(H)kM are greater than ever 
“Oan we Hvo up to this recent beritaguT Whan we 
do many of the teachers ot scleuce will atoo be work- 
ers in scieuce and better appreciated JVaytoeerkiy 
otmrses lofll prgpere men to 4o new work where they 
tfoic meialg ereoto reverence for old It to easier to 
appreciate past developments than tu extend apprecto- 
tlon to the unknown future, but, Just aa there to always 
more air for tho trees as they grow upward, so to tbm 
more new knowledge as tbe existing branches apro^ 
It li at the gnovlng ends of eoglneorlng science that 
wo ought to Iralu our engineers. 

**To the devotee sdontifle reacarch may 
well become a rellgiuii, but whether be 
secs in tbe Infinite posslbiUdea of matter 
only the necessary reeulto of permutatlmi 
among seventy-odd decoying elements or 
the hand of an lU wtoe Oreator ever un- 
covering new principles to hopeful in- 
vestfgetors, he cannot be blind to the 
blceslngs of new truth This to not pro- 
duced to order Oouveattons do not e»* 
tabitoh IL It ooaoes only from following 
with interest Nature’s devious and unex- 
pected ways, studying apparentiy Irrele- 
vant phenomena, learning by experiment, 
regardless of aim And alnoe it Is im- 
portant to us that pioneer effort be indi- 
vidualistic, wanton, dean, but vagabond, 
It to this rare tft>e of teadier whom we 
must support 

“Practice In doing and planning to do 
are part of good eagtneerlng training. 
Tfato was tbe ground for the iatrodoctlOQ 
of laboratory and field work into engtneerlag sdiods. 
This developa our eflbrent watem, which, with the 
aflfirent and the will, to neceeeary to a weU-roonded 
Individual. Our sports lUustrate it No oollega sport 
could be put over If It dM not oontaln aome of the 
aaae eleiiiaota whlrii make engineering so attraetiva. 
No one would play the game if it were alwaye a eopy 
or a repetitloii. If there wera no feusA df<e«f nor 
hoped-for vietary. no now stresoea ap9ti^ no now 
materials discovered and no refan hot fate ieefifpt«i 
there would be no real junatom and no "regk apart 
When this to appUad to eogtooeriag pMper It kwite 
a piwfect amdogiie. Few psod ^ay for the 

gate rocetpto, they an led on by n will ip teoboiplIOb- 
*T>nriiik the naaon the ball teem gnd ijie ttninipn 
work over all tilt noveittai fhay can coO^vply th- 
emjU annpeofVfigliMmdptbtoaB CbejdiML Nbur* 



T\ TOT Me manjf peort ago mt wore m ihe kabti ef marpelUng af Ae 
I Y tfiewni CermatUt miA ikerr Mplenthd reieorcA laberaterm^ Jn 
^ facU manjf German cencerm of even modeet proporhom Were 
then mamUunmg reiearch deparimenii /or tfie nevcr-emling puroOMe of 
heUermi (htv proJucti and findtt^ new ones. Todap* after a lapMe of 
a biiU more Aon a decade^ we fni the rttearch department a feature 
of manp ef our leadmg concern*. Thing* are no longer dene m a hl^• 
amZ-mi** monnor. inUead, the fadure ef anp gtPen piece ef apparabu 
or product must he prted mio bp the mquuttnre reiearch Werner, better 
method! must be found m order to keep pace wiA market condttiem: 
new products mu*! he doteloped m eider tu meef the changhig moods of 
a pckle pubke The re*oarcn iaboratorp has become an American mh- 
fufton, and a soil peld of endeavor has been opened up for our poung 
techmasts. Thu u Ae siorp which Mr Votes has to tell m Au uum- 
ment of hu senes on success m dmn technical fkids. — ^Thk Editor. 
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The Role of Chemistry 

Vidons of Fntim P ro g rets of the Human Race Hucong^ Chemistry as Set Forth in Recent Addresses 

J9^ Albert A Hapldaa 


T Bft iHMttnti ol tb» Amerlcui Oheolod RodHp 
«M th« Bodttj of Obemlctl IndostiT were twld at 
OoHewWa tTalTendty and the College of the Oltjr of 
ITepr iTfsk, tbeee Inatitatloni lending themaelTea admlra- 
Mg to Ibo neceeatty of nUunte anbdlTUloaa In aectkma 
moettags were preliminary to the great Serenth 
Nattoeal jRzpoaitUm of Ohemlcal Indnatriea which waa 
held the week of Reptember ISth In a Urge armory In 
the Bronx One of the flrat matters dlsutnwod waa the 
dyo indoetry and reacdutlone were paaaed urging Con 
gmaa to IncUide in tbo permanent tariff bill a aelectlve 
embargo for a limited period against the importation 
of gyntbeCic organic d^lcale and It was also re- 
solved to urge npon the American delegates to the dle- 
armament conference moat serious coualderatloa of 
the broad qneetitm of chemical armament as effected 
by the dovelopment and maintenance of the chemical 
indoetrlea In the various nations. 


One ci the ttrat addresaea and <me of the moat bril- 
liant waa by Sir William J Pope, retiring Trealdent 
of the Society of Cbemlcnl Industry of Great Britain 
It waa entitled **OhemlBtry and Life" He declared 
for a cbemioal Independence which would imablo the 
devetopment of material rewmrccs, ospedally In trop- 
ical landa, on llnea not possible by methods originate 
In a aelf-c<mtained Kuropean country Uc elucidated 
the vital proceaaea In the ntiUaatlon of carbon dioxide 
by planta. He showed that the laboratory methods of 
organic ebeaUtry have develot)ed In a perfectly natural 
manner in such a way as to cause them to approximate 
more and more closely in kind to those employed In the 
plant Sir WlUlam said **lt is safe to proi^esy that 
the next great epodi of organic chemical progress lies 
in the very near future, and that it will lead us to lab- 
oratory methods of imitating with considerable fidelity 
the complex chemical ch4inges brought about In living 
matter by the utUUatlon of low potential energy " 


Xf we believe thU the logical condnalcm to be drawn 
from our present state of knowledge and fhno the dt- 
rectloti of development of method which has taken 
pUoe during the acquleition of that knowledge, we must 
go further and foteeee the advent of entirely revolu- 
ttemary conaeqnenoea whlMi have wide bearl^ upon 
human aflkirs. Tbs task of Che chemical msnufiie- 
turer hit generally reeoived Itself Into human labor 
and the aae of coal, oil, water-power or other costly 
aonree of high potential energy, Into flnisheil materials 
marketable at an enhanced price whtdi inelndcs the 
eoet of labor and energy In only a few Instances his 
the technologist been able to avail himself of the actlvl- 
tiei of the living organism In the manufacture of add. 
glycerol, and acetone by fermentation, labor and fuel 
have generally to be Introduced aa omUy auxiliaries. 
When we possew full working details concerning the 
pUnMeaf process for converting carbon dioxide and 
water into formaldehyde and oxygen by utlllstng the 
oon'i energy, when we can make Indigo and quinine by 
the identical meChoda adopted by the plant, chemical 
Ceehnolofy will be an entirely different prrqmsltlon 
from the one whldi It now represeota. Kot that it ia 
likely that we Shall desire to replace the laboratory (ji 
the living organlam aa a aonroe of natural products . it 
Is dlfflcoU to bdtwe that the indigo idant. properly 
devMoped and jwoperly worked up, la not capatto of 
f o fti psHn g eacceasfully with coal-tar aa a aouree of in- 
digo. The elttridatkm and imltatioa of plant and ani- 
mal Sbemlcal methods will, however, provide us with 
rftTTT for manufactorinr vast numbers of products 
whldi are unknown In natuiw because tbs lowiv cre- 
ation haa no naad them, we are nowadays so far 
fNm ttftturd that many such producto may be of the 
utmost value to modem dvUi^tloii 
Oesuddmations of the Und which have Just been 
udvattced force upon us yet other refieetions. roela 
ogd other aoureesM high potential energy are becoming 
hUho aearee^ hoaum labor ia bemtng more eoetty, 
m la to say, hi beoom in g isssimking to expend Itodf , 
eg aUheiidgws art met by die demand and indeed by 
fbsohseetatiovi that adsnoe wUl lift the enrse of Adam 
Af^sThumupltr. it le no part of my task today to dls- 
Ogss nuibmihtotl quesUOBS whldi originated In the 
•IhwMMflileeb W it seems vMu that modem sdouss 

WM^fidlihlfh hoMtlal forma of energy as human 
The sdurion of thto broMam must 
, S#h fh»yri»er utOteatiqh of the rbdUnt 
^ me sum 


IhWM^ tWUtpOgthih I KtfV* 


wf reooti* eAdent 
from the tiop- 


tos for use in our mure temperate climes. It is per- 
fectly possible that the sdentlfle study of oil boarlug 
plants In tnqiicsl regions may lead to sudi ImproYC- 
menta In yield and cost of p^Uction that vegetable 
oUs wlU replace the mdloary fads, coal and petroleum, 
DOW used the whole world over, 

Rtr William also spoke of mustard gas as an aid to 
warfare, at another meeiiug he showed that much of 
the opposltlou was baaed upon false premises and that 
It was shnwu by experience that poison gas Is far loss 
fatal and far less crud than other forms (if warfare 
He pointed nut that the responsibility for warllki* op(*rA- 
ttnas rests npon the medical man and the chomlst ns 
fully os upon the soldlef, contoading that former phl- 
losoiiby of war has taken an entirely too narrow view 
of the sltnatton 

Among the other piqiera and addresses of great 
pronilneti«‘e were those of T)r Arthur t> Idttle. Pr 
R. R Baekeland. Prof Wilder D Bancroft, Pr Edgor 
F Bmlth. Pr 0 K. K. Mees, Dr Charles HaMkervlUe 
and many others which we can only touch upon 
briefly Dr Little spoke upon "Energy, Its Botirces and 
Future PosstbtUttea" in which he askod "Upon what 
sources of energy may the world draw for the stupen- 
dous work of reconstrn<*tlon at the requirements of 
the now social era. at the threshold of which we so<»m 
to stand T' In answer to the question he continued In 
part Tn appralsfng the aonrc«a« of energy wc roust 
ctmslder form values as well as quantities available. 
QasoUoe can be utilised more effevtlvely than coal The 


HE meeting of ihe American Chemical 
Soaeiif anJ ihe Soctefy of Chemical Indiu^ 
tyt Ofkich »a$ held m New Yorlf a few 
dupi ago as a prelude, so to spwk* to the Sev- 
enlh A^odonat Exposition of Chemical Indus* 
tries, resulted m a sheaf of addresses. These 
addresses were mere than remarkable — iJieV 
were epochmakmg Nothing of late has smyed 
to open our epes more to the pouihilUtes of the 
Immediafe future m (he field of chemutry 
than many of the remarks and prejrchom and 
hypothesm of the leading chemuis gathered at 
we vanoas seutons IVe assigned one of our 
Stag, Mr A A Hopkms, to attend the van* 
out mectmfs and to report the most important 
features m these columns — ^Th£ Editor. 


development of waterpower involves a heavy initial 
expenditure, and therefore Interest charges are the 
chief item of expanse In a steam station of the same 
considerable alae— d0,000 horsepower-^lnterest shrinks 
to less than SO per eent of the operating chaigo. and 
tbo bldi coat of coal at g3.2ff delivered Is nearly 00 
per cent The miergy of the wind and the closely al- 
lied energy of the wavee is too uncertain and diffase 
to justify extenslva exploitation. In a few exception 
ally favorable locattona It Is feasible to utilise a trivial 
fraction of the total energy of the tides. Tbo intermit- 
tent flow, the varying head, and the other spi^cial condi- 
tions Involved iu the proUems are likely to hold the 
development of tidal power within cloecly restricted 
limits. Of extraordinary interest are the occuroulmt- 
Ing evldencoo of inconceivably great amounts at ki- 
netic owrgy possessed not only by radium, but by 
ordinary matter aa the oomitltntloDal «sergy of its 
atoma. W« now recognise that concealed In matter of 
every kind are at or es of energy immensely greater 
than tboee derived from chemical reactions or con- 
eemed with any of the forcea with which we connnonly 
dsaL We recDgniae them aa of aa altogetber higher 
order of Intensity and magnitude tiiaa the energy 
dertved from bamlag coal or liberated from tbe amst 
powerful exploelve Bo stupendoua and far-regching 
are tbe posslbUtties cMtalned In the sug ges ti on that we 
may ulttnigtely be aMe, wltimut destmethm, to draw 
upon tUl energy gop^ of which Hotberftwd baa said 
ri^ bmash race mfip date its development from the 
discovery of a awtliod of utUiaing atomic energy”' 
Dr CL S. K. Msm^ of Roriieiter, sKpUlnsd the tre- 
amdoui port that rese sreh woric has played hi the 
worid*a development during the paat forty years. 'T>i^ 


fusion and Its Relation to dvlliaatkm'' was tbe topic 
of Ur Krnst Cohen, profeseur of chemistry at the 
University of Utreiht, Holland Uls addrvsH was espe- 
cially aual}UcAl UK well as te<.bnlcal 
Dr rhurlcM ItaNkervtlle delivered an a<ldreS8 entitled 
"BclencH and Clvlltsiiilou. the RAlo of Chemistry.' 
whlfh comluded In the following words "Chumistry 
must plan a gnat rOlo iu prepsHng the dramatic gen 
crallxathius ncct-sHary for tlio third part of tills master 
human guide, the 'cement' will bind mankind In broth- 
« rhond With nil deference to tbe followers of all tbe 
nrliltrary dlvlMtous of mlence. It may Ik* pOHltlvely as- 
Bert<*d that life proccHses deiiend niwn chemical rhanges. 
nikhnI of the ihHiigt-N, dlflTuHbai of the prrtdiHte energy 
luvnlved Its dlreetluD. ami whatnot other factors wftli 
many of which we unt already fautllnr through pub- 
lished reweanheH Their direction will depend entirely 
uiHtn th(* fuctom In tbe sysh ms and how mnii (ontnds 
them Uiil»*Hsed onirgy might bring sudden destmetiun. 
HiiiierKnintrolled om rgy may rcKult In eqiitllbrinm 
Whin equilibrium of energy has tome alHiut. none will 
be avollnhlo and life all life. Inorganic as well as 
organk, will ct^nse Our world will have (*ome to an 
end degnidntlnn will be as Imperceptible as tbe 

growth That wUkh 1 h and was returiis to that which 
has been forever Tlio quiescent ocean of energy in 
eiiulllbrium. tlie main'e and miplent of all life Ore- 
atiou H cboniB Is stoppiMl, *hld In death s dateless night 
Goue—al] gone— like the light on the clouds at the 
close of day ' " l>r BaekLlaud predicted that chemis- 
try will rtAcal new forces of vast aid to tbe race It 
was a partkularly brilliant uddresa, endiug as follows 
' Hut midluu, whether It be furnished by water rush 
lug from a waterfall, or by steam nr gas engine, or by 
a windmill, can he made te turn a dynamo and pnn 
diiee ebHirienl energy The latter, In turn, can be 
changed Into motion, heat or light Or again, we can 
bridge dlreitly (hat Jump between a chemical reaction 
and light by simply buruliig oil, gas, ai'ctylene or nuqp- 
nealum, and thim prixlnce any range of even the moat 
Intense light In other caseti, we use beat or elec- 
tricity to dei'omiMwe Uie most refractory suluiUDceH lute 
their elenteiiU. aud some of our largest electric cdiemi- 
cal Industries at Mugam Falls are liased no tbla, Or 
we may ime either one of tlieso forms of energy in 
chemical reactkms which build up, which. In other 
words, bring about theinleal lyutbeslo. But when It 
comiw to transform light energy Into chemical syn- 
thesis we have left thus far tbe mouopidy of this 
to Nature , we have been acting as Rip Van W Inkle. ' 

Tbe value of theoretical knowledge was emphastsed 
In an address entitled "TheorleA" delivered by Dr 
Willis R Whitney, of Rcbenectady, N Y. a research 
cbemtrit connected with the General Electric Oo. Dr 
Whitney, In the beginning of Ids address, spoke as fol- 
lows "1 dellni theory as mental ciuicept as dlatlnct 
from i>nietlce, which Is always materlol But for tbe 
mientlst tbe combloattea of these two is necessary. 
They may Is* sutltbetical but they are not antagoote* 
tic As allies, they an* Invincible A theory Is a means 
of satisfying tbe mind, when, for sake of economy, or- 
der aud mental increase, various thoughts first form 
Into a eoujcetnro. then into an hyiwtbeals, and then 
into a full grown theory This Is always a prooesa 
concerning some selected group of apparently related 
obaervalious There is warrant for liistlnetlve appre- 
ciation of theory In science The world owes the pres- 
ent stand of organic chemistry to n beautiful combina- 
tlcm of theory and experiment. Wo now see It plainly 
In this Industrisl Rltnatlon. In 18M [*erkln produced 
the first artiflcial dye At that time Kekule was theor- 
ising, sttd be then laid the foundation of all our modern 
Btructorcff ills theories, which soon led into the 
wonderful coneet>tkm of tbe bensene ring, are now fba 
A B O of the dye industry ” 

Rslvage of the by-products of industry, sabatitntlona 
ter natural materials that are diflicult to obtain and 
more economy by manufacturer and user ware tbe 
general subjects of a acore of papera read before va- 
rious sections of tbe American Chemical Society at 
Columbia University With natural resources dwin- 
dling and maoufactorlng organlaod oo a vast scale, the 
research laboratories of tbe chemists have been as- 
signed to tbese tasks. The salvage problem was taken 
up extenrively by the aectlon of petroleum cfaemlatry, 
and Dr Sidney Bom, of Unakogee, Okie, aald that 
mllltons of doQani could be saved annually by the re- 
(CoafiMied on page fid) 
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iMidi mmU mtlvv 
XOIM^tt €f QM PWlffi l 

iuA li|iiii|ct<hf^ ^nVbOvfmmm 

tn th« &Q- 

jjhl «Hte tn jwit nrf t to d onljr under 

lldMilivoM ^ MrtIkortMtd oOoer ot the 
diMI tbe cmtimtor, 
wIMi MiN^ ^hm reiiidred to 

4 tatM ^ UFtKmod to aril 

^ mmm to tte d^ 

to* MgMtoON at ttw OmnuMikt ftus 
tte^dMtovan to tnm, UMRue tbe 
iiiiilOtftififl tottf to tba OovemmeDt 
-tftoMiM* to to* VMooa provtaoto at a 
iStoA- to oofair payitointa to enltlTa« 
tort, fMto^ dad aMMIahtoeot (iharfe% 
die. ^to toar to aokl. afala at a fixed 
pthtL 'totoa tba tvaatortoa to itcenoad 
tmtototo Jtod rataU vandon for nle to 
m^ptffUA tbf optoai ravaaoe to rapra- 
aeatod lir tila dUtonnoa between tbe fac- 
tocjr ^ aato of nuuratoctare, and 
tbe 4ito latoa at to# tmearr, which va- 
rteetostordlag to kical dtcamaUnces. The 
fMhm pay, to adttdoii, a conalderahto 
toe M the righf ef eeto The total rev- gMee of tl 
abae reeeee f ed toom both eonroee, to 
toto^lbifitoowtted todl^VOgOOGL Tbemaln 
eonret ctf toe o|dam r eren w e of India, howercr, to the 
npatt Ut whieb to tofted in the toltowtiiff mamier 
The cplnin imiNUFed tor export by the Oovemment toe* 
toTy to flaipatdiad to Calcutta tor aale tbm by pnhUe 
aactlM Tte DiUDbQr of toaeto to be thne diapoead of 
to •:i^ annluilly* by the OoTenuneat of 
India, adeoffiltof to probable reqnirementa. 

The Mlae are conducted monthly, hy the 
Bengal Board of Befeme Daring the 
year fiOO toceta were aold which, 

after dadncttag expen e e a of prodnctkm, 
reatteed a net profit of. app^nutely. 

04,080,1000, which rffireaenta the taxation 
on axporta. Tba cfaeeto on eato, bocome 
tba p ropjcl y of the axportera, trnt muat be 
otop^ ^Vnder paaeea franted hy tbe 
Boerd of Refveiroe, and eohjeet to condl- 
tlone wtatoh prevent tbe opliiin being ueed 
tor oona ff aptfon in India TKl eo ahipped 
the cbaeta remain in toe oflkdal ecm- 
roenMh 

Am obearved above^ Ifahra oplvm to, al- 
moet entirely* prodaced la Native Statee, 
and there toe Oovemment of India do 
nat oostvol ita prodocUon or wUa Tbto 
oplvm wae formerly exported to Ctitaa, 
hot with the eemtton of the opinm trade 
hat ween India and that epumtty nport 
hae entirely ceaeed. Tbe leaf axporte took 
plaee ta lein-l* to the extent of 2T00 
phaetoL Whde the trade toeted each cheat, 
on enpoiti paM a tax of £00 to toe Britfan 
Oowmatont Tba import 6f Halwa opium 
into BHttoh torrltoty to prohibited, hut 
POtoeto o« tbe drag are oocaetonally pvr- 
chaeed by Oovenunont tor Urndlng with tbe Bengal 
nrlety at tba Corer m ne n t factory 

Oorar a me n t of India have atwaye regarded the 
oplvm trade aa one which needed eereCal control, end 
In reeeat yaeie hate adopted a very definlto poUcy of 



Serna of tbe eitracdve etkfc-pini eai tomllar Urge ptoraa ef Jewelery nude ap 
abovi a beette er ether faieect ea a baae 

^cr, to toe reetrtctloD. This torwerd policy dalve from the dect- claep or h 
r manner elon of toe Ohlnaae OomnmeDt tofenpf)rMe opiom the Preucl 
meat fae* amoktng, mod the findings of the Interaatloniil Opium tlculani oi 
by ^Ue Oommtosloa whidi mat atBhengbal In 1908 The necee* by mlladl 
lapo^ of tity tor tbe apppmation of oplvm amoktag, and the Ilcna, but 



Tbe emallef apadee aie eqaatty aveiluir 
lace tf eet% and even tiiabvtt«^^ 


r far tba pradactton of torlking nock 
OMi be bang abmit mtlady’a neck 


odvlaaMllty of dthtr prahlUtlnr or rcgatotlng ratefally 
the nee of tbe drag tor iaay other porpoee. are fully 
recognleed Opium amcdring to anltorraly reprobated 
in India. Tbe sale of optom tor emoking to aueoiotely 
(Coaftaeed on pope iW 


The Jewder and the Beetle 

T his Phamoba of old Bgypt bad their 
ecarabe, and In collections and muse* 
nma we may ariJI era three cniions Jewde. 
Hat modern tlmm have not neen any ma* 
terial oae of inM^cts or ]nae<*t pattarne in 
the Jewder'a arU, Today, however, there 
to quite a vogue In Parto oalllnic tot the 
InconxiratloD In jiendanta, necklaces end 
pins, not of the mere coanterfelt preeent- 
incni of InaectH, but of tbe actual Insects 
theroselveM, preserved In one way or an- 
iHber Tlie Purtidun JewHeni follow here 
the lead of tbe EmpHanSf to that they 
employ for ilu* luost part exotic coleoptera 
(In Hie vulgar tongue, beetles) of warm 
and Iridescent colorings. 

Our lllustrullons Indicate some of the 
poasilriUtlea, and make It u]){M<ttr that the 
beetle jewelry, in spite of its bisarre ebar^ 
ucter, has ceiiafn feHturea of uttractlve- 
nesa. Tbe smaller species, Ilka the la<ta 
bugs or Imly blrtto or lady beetles, known 
under one or another of these names wher- 
ever I'ngllHh Is stKikeii, are for the most 
part seen In the form of necklaces or dr- 
r nmde up clets of some description , while the larger 
licetloii are nicely available for use, single, 
In more pretentious oruameuia of tbe 
clasp or brooch or sllck-ptn order We are SMursd by 
the Preucli contemporary from whU h we glean tbe par- 
tlcolaru of this curious fashion that tbe Insects worn 
by mlladl In this manner are by no ineans stone re|h 
Hens, bnt actually tim natural Insects tltemselves, met- 
allised or nsslflcMl according to one of sev- 
eral |)nH*eiisas known for this purpose. 
T)u> variety of treatment of which this 
type of Jewelry to suwefitlble U wide, and 
the resuirs far from displeasing 

Dlficovery of Unknown Sabotance 

in SoU 

P UflCLAIMKI) h> the Bureau of Solto, 
tJiitcd Htutes UnmrtJiM-iit of Agri- 
culture, as tUo mtsrt notable discovery per- 
taining to the sileuci* of soils within re- 
cent years to that of Ideutlfylng a hith- 
erto unknown snlMdance In the earth 
l>CHlguatcd as u1tru-( lay, Its characteris- 
tics are dewrllH*<l as licing sticky and 
plastic when umler the liidnence of mols* 
ture and resetiihlliig resin when subjected 
to a drying atmoS]>bcrc When anslyxetl. 
It baa tbe aiipcarance uf Isdog a sUlcato 
of alumina, iMirtaklng uf some Iron and 
traces of potassium, sodium, uagneslnm. 
and calclnnL 

Tbe dlswivery to reported to have 
licsrlng on the physical proporttea of soils, 
a factor for consideration by the Unrean 
of l*tihllc Roads In determining Its re- 
latinti in adjusting tlie structure of con- 
crete und other road surfaces to (be tex 
ture of the soli serves aa their fmm- 
datlona. The ultra-clay, according to an opinion of 
Oovemment experimenters, Is a primary coDtributing 
agency In rcndarlng the soil plastic Briquets wm 
■tructod of ultra-cUy crumble iu water while Port 
land cement xeUlna Its form —By 6 P Wintert 
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The Heaven’s in Oetobery 1921 

BetelgncM Dethroned from the Seat of E^or, and Near light Gained an the Atmmjpiiflra of Vomit 

By ProfoMor Henry Norm Bnisdl, fhJKi 


A NUMBER of Interviitlnif aHtronomlml items, moatlr 
from the Paclfle Coaet olMervatorlee, have recently 
been made public and may be repurtetl hero 
PniftwKor Sitkon nt the Lick Obaer^Jitnry ttndH that 
the rt niarkablo mbitia. Htirroundlnir thi* new Htar** 
whkh api>cHred lu Aqnlla In 1918 1 h Htill ^iHlhle It htR 
now n*Hihcil a dtamotpr of rt\c HCtMindi* of arc and — If 
the Tolodly of oapannlim In nlmiit 170 klltimetorH iior 
Bpoond, at indicated by the Niiei troMtipk data — its real 
diameter luiut be about 1!20U tlmoa the 4*nrth'ti dUtance 
from the aun 

nrowliif Betelgneae in the Shada 

Mr PoflHo, at Mount WIImou working with Michel 
aon'a interferomtter. ban meaHuretl the diameter of 
another atar— Autnroa- the brlabteHt niemlier of the 
conatetlation Soondo The nppart*nt diameter, 0* 080. 
la a little loaa than that of Iktelimeae thouKh miieb 
greater than that of An*turuK, b\it tlie real diameter la 
extraf>rdluRrHy largo Antarea ahoua the motion of the 
nelffhlHirlug bright atara in Scorpio, which Kaptt*yn 
baa Hbonn to belong to ti great ilnater at a diatance of 
lietween three and four bnndred lights 
yeara from the ann For the Indlrldiial 
atara of the cluMter. the dlatancea can be 
more ueinimtely determined, and that of 
Antarea la found to Im 870 light yearn, cor 
re«q>ondlng to a parallax allghtly leaa than 
0* 009 It followa that the tme diameter 
of thia star la 4J0 million mllea — more 
than twice that of the earth a orbit, and 
half aa big again aa lletelgueae 
Startling na thla reault may aeem, It 
has been pretty well autlclpatetl by atii 
denta of atelUr matters Antarets though 
looking fainter than Betelgueae, la twice 
aa far away, and U in reality three tlmea 
ga bright Moreoreri it la fully aa red as 
Beteltueae. and ao prolwbly givea out 
rather leas light per «iuare mile , no it is 
not anrprlalng to find It the bigger of the 
two atara. Its actual Inmlnojdty la about 
8000 times that of the aim , but aeconling 
to tb««e moaaureif Un diameter la about 
nuo tiinea the rud’a and Ita auperflHal 
area about 240,090 tlmea aa great Thla 
ahowa that per wiuare mile, Antaree gtrea 
out only one>elghtieth aa much light aa 
the aan--thut la, that the surface of thla 
atar la much leaa lumiuoua, and prolmbly 
cooler, than the darkest pnrta of any aun- 
apot Thla again ia not really aurprlalng, 
for the apeetmin of Antarea marka It de- 
cialrely aa one of the leaaC Inteoaelr 
heated of the atara. 

Additional cTldenee of the remarkable, 
and alrauat unique, chararter of thla great 
luminary la fonnd in an obaervatlon by , , , 

Mr Joy — also with the 100-lnch teleacope jjj }j25cSc 
at Mount Wllaon Antarea haa a much AtioomSt 
fainter comiwnUm, three aeconda of arc 
away, which la to oTcrpowercd by the 
rayi of Ita great neigfaltor that It af- 
forda'a rather aevero teat of the defining 
power of toleacopes of moderate dlmenalona; This 


moat all tho other atara Mich belong to the **0oorplM atmoapheraa of tht pUaat and the Mriby Wttb th e a e 

cluater,' aa Kapteyn ealla it, allow the B type of In the ap ec ifom of the moon, where notbteg bat the 

apectnun, and the companion of Antarea, tboo^h earth'a atmondieie conea Into play Oarafot amkarea 

fainter than moot of the others, does not differ frm led to the same eonelnaioii-^-ftie amoanto of og y g mt and 

them very materially It la only the preaence of Ita oi water vapor In the atmoophere of Yenna axe ncall- 

enormoua neighbor that makea it aeem Inaignlflcant gibly small 

It must be remembered that theoe reaolto iMKdy only 
The Atmoephere of V«ma to that part of the atmosphere of Yenna Uee 

One mm bit of news, aioo from Mount Wtlacm, may above the riatbla surface It la fairly likely that thla 

be mentioned Dr St John and Mr Nlcbolaim, pho- surface Is cianpcMed of chmda. If these etooda are like 

tograpbing the spectrum of Yenna, have made a very the high cirrus clonds on tho earth, they may Be at 

careful aearcta for llnea artoing from abaorpUtm by oxy. the very top of the part of the atmoigdieni into which 

gen and water vapor In the planeta atmosphere, with water vapor ia carried by ascending tlr*cQmntA and 

the very interesting conctuHlon that no trace of either the upper regions, aa bm above the earim Aiay be 

can be found This Invaatigatlon would have been almoat aboolutely dry 

very easy, except for one ohetacle that made tt very But the apparent abaance of oxygen la more pngaUng, 
difRcult The spectral lines in queetloa ere in the red We naturally expect to And oxygen In the atmoapbero 

but can l>c very easily photographed with modem plates, of another planet, because it exlata In our atmo^tbere 

Dut the earth a atraoai>bere la full of oxygen and water and we cannot live without It But after all, free oxy* 

vapor, and heavy lines arising here are always present gen Is a remarkably active chemical snbstanoe to re- 

compHcatlng the situation greatly It la possible, in main permanently in an atmosphere. We know that on 
deed, to go boldly ahead, observing the combined ef- earth it la being ccmtinually eoiiimmed by chemical 

acrion, and aa continually renewed by the 
activity of vegetation. On a UMaaa 
planet there would be preaumaldy very 
little oxygen In the atmosphere Hence 
we may take these recent obaer 
TtUons, tentatively, aa Indications that 
there may be no ilto on Yenna. The appll* 
cation of the same teat to Mara (whkh In- 
volves much more aerloua oba^atlonal 
dlAcultka) may go far to settle the vexed 
question of the exiatenoe of Ufb upon the 
surface of this planet 

The Heavens 

Our map shows the appearanoa of the 
evening skies. We may begin right over> 
head, at Pegaaua, marked txr Bie great 
equare whoee eaitem aide ia just on the 
meridian This edge, carried down mud 
bent a little to the left points oat the 
oeoond magnitude atar Beta Oatl The 
western edge of the square points down- 
ward to the bririitor atar Fomalbaut to 
the Southern Flab These two are the 
only prominent objects to ths sontbem 
sky 

In the west we find Aquila, and In the 
northwest Lyra, with Oygnna above. The 
Great Bear is low on the northern horl- 
son, with Draco and Ursa Minor nbove, 
and Oepbeua and Oasslopeia atUl hl^er 
Gemini la rtalng in the northeast and 
Auriga and Keraena are above. Orion la 
cm the eoatem borlson, with Taunia above 
him, then Aries, and Andromeda above 
all Bridanua and Oetua fill the dull 

Tbs koMW alraa sie ia Btsvdafd ^law* Tito Flansta 

ocKmmliiamaa 

he ta at hla gxuateat 85 * 

fecU of the atmospheros of the Mrth and ths planet of Che atm, but Is so far to the southward that be seta 




to. AllliOWocIn Oemtoraa AiS 

Thi hows abraa sie ia Btaadatd Tlaw* 
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companion appears vividly green — but until recently 
it was uncertain whether this color arose merely from 
contrast with the deep red of the prlmair, or was real 
Mr Joy*a apoetrograptis show that the companion la 
remarkably nnUke AnUreo. Its apectnun la of the 
Orion type — B3 on the Harvard seale-^bleh means 
that It In a very hot star indeed, much above the toon- 
peratnre of Hlriua, and far exceeding the ran. Though 
so hard to see ta the glare of Antarea, It is really fairly 
brifht--of about the sixth magnitode and iu real 
luminosity must he about fifty times that of the ran, 
nr twice that of HIrina. Kelni^ra hot, It probaUy shines 
very intensely— twenty tlmea the sun's surface bright 
ness being a low estimate , and we may therefore con- 
Hade that Its linear diameter la not far from one mil 
lion mites. 

Though the companion la so extraordinarily unlike 
Antarea In almost every particular, the two stars un- 
doubtedly form a true binary pair They are moriag 
together in space, and show trdccs of orbital motka, 
whteb however to exceediugiy alow 

It la worth emphaslring that It to Antarea, and not 
the companion, which to the excepUonal object Al- 


and then attempt to disentangle the two , but a better 
road was pointed out some yeara ago by OgiapbeU. If 
Venus is observed near ekogatioo, when Btr dtataace 
from the earth ia changing rapidly, the lines prodoeed 
In the atmosphere of the planet wtu be shifted toward 
the red or towqrd the violet by aa amount corcespond- 
tog to this radial velority, while ihe Itoer f^ueed 
in the earth's atmoephere will be unaltootod. B^ ustog 
a specftroseope of h^ dlitoerston, the two otto df Itoea 
may be separated ctoariy^ no that, If ooqrgeri la preasnt 
in the atmosphere of t'eaUs, each terreaCrial Urn WlU 
have a close omnpenloa. 

When the pbotoirnpha Were examitoed the f atot-, 

est trace ef andb eommston liaea appeared, aad thete^ 
seems to be no escape from the coactoatow tttot if oxy- 
gen or water vapor eriat at all to the gtmdPpbere ef 
A rana, they mnot be preeant only in ndnuto amcianto 
the merest traces. 

This sarprbang molt 15 eonflrmed by rimmanaeup, 
^ nd independent obaanatUm hr t)f, gm i w ai IW 
LoweU Ohaervatoky. uato# Che odtot meCh^ aigg me- 
paring the totanslty ef the Him ta the ntac tW ta df 
YfQus (artotoc from the eombtohd abeorptton ta the 


at about 6 JO P M , and to bard to aee (aa to alwnya the 
case when be to an eveatog atar to autanm). 

Yenoa U a morning star, ritlag at 4 A. K. to the mid- 
dle of the taonta, and very maplcuottk 
Mara to also 5 momtog stay, and ao are Jopitor and 
Satom. All four ptoneta are ctoae togetaar to tiha kky, 
and a aeries of Intercettog eonjfuhettipna o ccurs aa Ymms, 
which to moTlogudntward taitor than the dttwrn wvar* 
tbkns them one atm aaothan On tha M glta ootaea 
withto eteren mhratos of are ef kCaia; on Bm RM tte 
paam 36 mlniitoa aoulir ef gad eux tte totti 

rimtogi mtogteap^rGKff^JjtoMer* 
sR ftmr an erowdad toto « aitooa no letatovjd^ 
the belt of fjrimi, and aa they ere tor aaomto fMae to* 
mm to be eat^^vUlbta batoee daybcmtoT^ dtaalar 
wOl he mill gatitoi un w wj s i' um ^ a fa ^ na 
anoh triiBu dftitfUyHtae aae reMi The TmSWmtm 
toaee pbutoto|iltoud)lm 
Utom to, to 

attaa ft ta Oatawr add dttta ntamt 
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tM«g Awiy wltk Poitaf* Stuips 

jrvNID of tbo teteot aids to expedltloK 
V/ I m ii tniw i, at iMOt the o01co rootiBe 
phMo of to a inachlntt that doei 

avay with atampa on pieces of nail ThU 
nuKdilDei the InrentloQ of Arthur H Plt- 
BOj, U bdnf tried ovt leading banka 
a^ iarae ooncema in New York Clt7i 
with the aid of tha Poet Office, in order to 
defeemiae whetiier it can eUmtnate the 
paper atanope altoaeCber 
After all, the idea of the paper poatage 
atam0 la to ahow that a certain anm of 
aeoaef haa been paid to the Foot Office 
19ie aflbring of a atatnp to any piece of 
wall mattor Indlcatoa the exact amonnt 
of mdsay paid Any deriea that aeires 
to ladioate ^ aama thine, and which In- 
aprea the patyanent of the total amount of 
Uie ihaltti^ ebargea to the Post Office, ob- 
Tionaly aenrea the aame end Such a 
machine ta to be r«>preeented by the 
new ataaiplng naohine, which la ihown in 
the accompanying lUuatratlmu This ma- 
Chiba a^t the enreiepea and prints a 
Poet OfflM Ucenae in the naoal aump 
comer The stamp printing machine can 
not be started nntU the operator haa In 
aerted the meter which keeps truck of 
the aump impreaalona The me>tcr, In 
tom, la set by the Poet Office offldala and 
la smiled in anch a manner that It cannot 
be tampered with This meter keeiM 
watA oxer the stamping actlTitles of the 
machine, yet may bo removed 
and carried to the neaieat tioat office fur 
re-eetting and for the payment of the 
pottage stamped off by the machine In 
thla manner, so It would aeem, the ma 
diine baa aolved the poatagn problem 
Xt Is aaid that on the average of 250 
letters are stamped per minute and sealed 
In the aame operation. 

Fran GraenlMmM to Swimming 
JrwOI 

N ot bM«aM he lowl flower* Im but 
bcMiiM he loved iwlmiDlnc more, 
B O M*,. of Summit, N J , oonverttxi 
hi, Bteeahoaw Into • nrlmmln, pool, a* 
Bmwb in the MCompuiliiC view In 
tact, it woold Mem that Ur Mv'a Impm- 
Tialou Iw, worked oat very nlrelj, for 
the cement floor and aldea of the nanal 
weU-coMtmcted grccntiooM require little 
additional work and materials to form a 
hlghl, Mtltfactonr pool Then there I* 
the splendid sunshine which pours tbrontu 
the glsM root and aides, so that even In 
the coldest weather the pool Is kept warm, 
,s pwi«ity with the aid of the naul etMm 
plpea whldi line the cteenhooM 

A Novel Depnrtare in TypeMtthig 
MndilMo 

O N the very face of it. It wonld _aMm 
a* thonsh two inventors, A. F Oster> 
lind and F O Damm, both of Salat Paul, 
Minn , have replaced the oompUeated and 
taifcv tnw-wttlnK maehinca, which have 
low been cbaraetsristle teatnrei of the 
Boden printing plant, with a machine 
that itartlea imt with ita ahaolnte rim* 
nileltr We learn the two inventora 
had hecn woAIng along the sasM gm^ 
um. tar many years, hot it only mqatied 
tM Of thsM two minds and the 

of tiielr ideas aome two years 
afo to hrint ahont tola new cmeeptton to 
typeaetlltig »ariiln«T 
The MW mseOtoe la a nwtrto>setttog 
Tine rtitlng device, containing many taat 
MMttomMore attained by«ther ma 
like Mtnre, ao claim the toven 
tosto. n* UnA >• aseanblad the ■am^ 
the opetatM tonchsa 
a ktoWi the Um antontotleally peaew 
"aitaeflFtato the iiw to porithm <o* 

S. gisrih gu u followed by a master 
toMAbb^a the mceeedtog Itoa 



This macUna automatically seals the envelopes and stamps them with a Pout 
Office lieenae that takes tbo plaeo of the usnal paper stamp 




by means of the liner which la a part of 
the mold Tho length of tbo line Is de- 
termined by a dial that can bo act in 
less time than it takes to tell It-** 
varyiiiK from 2 ema to 38 ema In longth, 
and from 5 point to 4J point in thickness. 
The piocblno entuN tally Intended for tbo 
large display types of advertising oom- 
poHltlon, has a range from 4J point to 
102 point 

Tlie magailnea, of which there are six, 
ure Hlilftcd to position Hlmply by uperat* 
lug the Muull k^ir up or dowu, the mov^ 
meiit lieliiR almiit one Inch for each 
cbaiiRc 'ihfrt are no cranks or wheela 
to turn — (utb mo^cnniit Ik poaltlve and 
accurate* and made luntantly 
The metal holds 100 pounds of 
metal The wc II Ik separate from the 
innln iHtt, tlioURh lieatcHl by the mime 
flame The mouthpiece and throat are 
eaHlt> areesfilble by nieanu of a ^cry tn* 
ReiiloiiK methiid, making cleanlnR a matter 
of mliuites rather than boiirM uiid no 
N|H*«lal miuft. bruMhes, drills or tfxilH arc 
iicHi*KKary Ibe hIurh f-ant by the machine 
lire solid to]) and bottom, supiKirted In 
the center by a solid Hiipport 

Tn sura, the new t>pe-K(*itlng roadilne 
1 h ilaliuixl to l»e niieqiiallod In the matter 
of Bi>eed due to tho slmplinod mishantsm 
one half as many imrta are needed 
111 tills d« sign, as oumiNtr^ with the usual 
type-setting mac bines. 

A Word to Inventors and Llcoiseea 

W E think it wcdl to warn patentees 
who grant lUitiHcf) fur the usu of 
their Inventions, tliat they should be care* 
ful to protei*t tbemselrofl from uuHerupa- 
lous parties who take advantage of the 
pn^it state of our patent laws to de* 
lirlve inventors of a tuirt of their proflta 
to which tliey are morally entitled 
We rc for trartlcnlarly to tbe case where 
the licctnsee of a irate nted dcvlee, which 
be has uot pun based, keeps it In repair 
by replacing broken parts made In Ms 
emu shop or factory, sometimes even go- 
ing so far as to buy from uulli'ensed 
makc^nc a line of n*palr parts to be kept 
In stock and used on occasion 
ITils is UKwally wrong, but as the law 
allows tbe llceusoo of a patented ma 
chine to make refialrs In case of break 
age or failure, without dearly defining to 
what extent such repalra may be made, 
many licensees systematically replace 
broken parts as above alluded tn— a prac- 
tice wblch in cimrae of time results In the 
pHNluctlon of an entirely now machluo 
with nothing of tho original structure left 
In view of tho above luvetilors would 
do woll, when selling their iratented de- 
Tic*es, or licensing others to use them, to 
have tbolr (Contracts su drawn as to re- 
iinlre the licensee to purchase from tbe 
owner of the patent all replacements for 
broken parts. 

It appears that tbe dilef drilnquenta la 
tbe premises are tbe railroad companies. 
One reaaoa for this may be found In the 
fac*t that repairs to railway machinery 
have to be made In tbe Aortest posoIMe 
time to pre v ent traffic delays, snd during 
the wsr there was soma excuse for thus 
encroaching on the rights of patent own- 
ers. But we are now getting back to nor- 
mal times, and tbe fact that property In 
irateutH is Jnat as Inviulable as In ebattoks 
or real cfftato should not be lost sight of, 
especially by tlie railway people. It may 
safely be said that our vget railway sys- 
tem has been built up by our patent aya> 
tern An oxamlnatloii of the patent rec- 
ords of tbe United Statee and Great 
Britain dlsdosea that nearly all tbe Im 
prorementa In railway machinery were 
originated by Inventors and have come to 
us through tbo Patent OfSca 
It would seem that the law as it now 
stands works an injustice to iDventora 
Ip the way we have Indicated, and we 
think some amendment would be advis- 
able. 
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Inventions New and Interc&sting 

A Department Denoted to Pioneer W'orli tn Ae Art$ 



bdire view «nd fat vi«w of m acrow 
Writer that lM»ldB amwa by aiaaaa 
of iMr aM 


A Scraw-Drhrer that Holda Tiglit 

A WISCONSIN man baa rocently In 
trodnoed an InterciiUng antomatio 
■elf holding aoTFW drlror The acrew la 
plarfd on a two p Int I lade and locked 
br a Bprlnf, itrer rod It la claimed that 
tbla tod may l»e nned around electrical 
or mnnlna machinery becmue c f lu In 
aolatloo agalnat curreot leakage and Ita 
power of bolding a acrew wltbont danger 
of dropping it 

One-MOUoii'Volt TnuumiMion 
Experiments 

^UCCfiHSiiUl generation of electric 
O power at more than one mlltton 
Tolta at commerctal froqncnclM ham 
joat been aocompllahed at the High ^o\t 
age Unglnoerlug Laboratory of the 
Plttafleld Worka of the General k lectrlc 
Oompany Dnrlng the e urae of the 
experiments Jnst oomplotcd much ralu 
able data waa gathered Indicating the 
feaalblllty of considerably higher trana 
nUaatoQ voltage# 

1 hyalcal lawa applying to high voltage 
phenomeiia were found to hold good at 
tbeae eoormotia pt tentlala In the conrie 
of the ezperlmeuta the gap apaelnga for 
Mphere and needle iqoark gaps wore can. 
folly cbedwd op and predengatkm of 
existing enrvea (700000 volU and below) 
were found correct np to 1 lOOOOO volts 
Arc over teats were alao made on 
atringa oi atandard ten Inch auapenidon 
Inralatora op to IIOOOOO volta The 
lawa of corona were checked at almllar 
potontlala and found to hold A abort 
trannnlwdon lln^ wai tested for corona 
conditions and reaulta Indicated that a 
line oalng four Indi diameter cmidoctors 
or larger would be neceaaary at 1 000000 
Tcdts. 

The auoceairful coudoalon of the teata 



la the resolt of mors than thirty years 
of cematant experlmentadoa dnrlng 
which time transmlMlon voltagn have 
arisen ateadUy from the lint 16000 
M It line bnllt In PIttaflcM la 1801 to the 
pnwent record breaking voltage of 220 
000 volts equipment for whleh was ree 
cntly shipped from PlttiMd and la now 
being InstaUed on the PaoUla Coast 
The mlUton volt testa oankim the be- 
lief of the Httslleld saglneen that it 
will ba commereUlIy faaalbla to nae oen 
slderably hi g her vidtags In the trana- 
mlssion of poww and todteato the sx 
tensloQ of longdlftanoa tnosmtadoa 
beyond limits hefetoCon believed poa- 
slble Electrical englneera are now In a 
position to forecast results 

FlftMii to Om Hondnd Phoao* 
enphs RMordi Withoot a Step 

T HF latest novelty in the phonograph 
tc field la a machine that handlSa Ita 
records automatically and ciwitlnuto 
phiying one record after another until 
the aupidy Is exhausted Indeed as 
many as one hundred records may be 
played without a break and wlthoat at* 
tcntlon of any kind 


oourae bat no OM win gMawny tha feet 
that field glawns Irtnnmd llBMMe whan 
hM to th* handa tor aay toaitti of 
ttaw 

Why not have field glaessi that may 
bo worn U|n spectadei; aidm an Invsn 
tor and ba hag set to work on this 
Idea dovaloplag tha aait Uttto flaid 
glasses toown to thoa fftwp a n yihg viaw 
Here are dimtantive field glemrsa, with 
moderate magnlficMIon, that may be 
adjusted to seeh eye to the wtoal way 
and ton won by maai of g pair of 
bows TUe dealgn does away afittfely 
with toe tigeeoaii preetfoe of hniiliag 
the nsoel field filaeseg and ttie dalamd 
that toe Ineee are better oentoted 
and thereficNre reenlt In a sstotmam of 
eso fatlgne 

TIm Aadbr Vhdt Sodaa 

P BBFOKtUNOa at ttw pan «t dw 
favorite milk cow la frequently a 
ttuttter of neord and why not hare an 
aoenrato knowledit of too prodndng 
powers of a lemofi trea? The axlofiutto 
eaying, Ton are being handed a lemon 
may be frowned open elaew h e t e b ut 
not in CallComto 



The device whidi makee this anto^ 
matle operation poeslble la ahown In the 
accompanying Uluatreaon A beteh of 
recoide la plaoed on the tua-teUe of 
the phonoftoidi end all bat one recofd 
are raised by hand and held to plaee 
by the arma or llngera mounted an the 
pUlara on olther side of the tarntohto 
as rtiown When a record la tofotmh 
playing the tone am aatomatloallr Ufte 
and f aUa back whereupon a new recor d 
Is depoeltcd on the ton table It la 
Mid that the reeoM it can^Uy dropped 
la idico with no dengn of hreetoiie 
The tone eng to then bronght Into po- 
sition vdth the toylne In the first g ro o ve, 
end the record beglna playing By em- 
tcttding toe puiats vpwards and aonto- 
lag more erma qr flngera on theai>-toe 
capacity d the ntoddne can be increaasd 
up to OM hnndlpd tioordB OhvtaoStot 
an dcctrfc motor drive must-be emptopei 
for toe pbonognph so as to do eiriy 
with manual reWtodtog 


I 


aldWKM wabea 


"■"g-miyjg-*-*- 

thhUee of hugs asanas to^he 


poraned to the fatare, with popalar 
prtoed eeats filMsd eesne quarter of n 
mile or moct ntoay trom tha center ot 
on that eomn 
find mote tw 
qnlred. IMd dtoaaea are a gAutton of 


The eeaentlal dlettoctioa ie revealed 
by ttombefittg the trese and weighing 
tbetr reepsctlve ou tpu t during tbs bar 
veatlng e eaeon Thereby todividnal tree 
performance leccnds art msintsined 
over a period of e n o c iMive years The 
numbers are painted on the tree trunk, 
one man being eapgWe of nmnberlag 
175 trees a day The metoode of welsh 
tog the fruit the ftosi test todkattog 
Inferior or drsm meg toot Should be 
tm^orked or eUmtaatsd varies aoconi 
tog to the upedh|t kfiA pt weighing ap- 
paratus deelpec fier fh# jwiposs 
The wsighlag egnipenht to s oonstnt 
eompanM of |ha tWker, whether It la 
attached to hi# flm egrt or atrappad 
arouid hto waist m fbrmatton of the 
ptoktng erew la dash that ona man gath 
era the l e m ons of an Indtriduit tree, 
iotUttg down to Hseh and white op his 
Mger the laiMd of each traa 
A noem wiMitoi appaMtou 
lUmed by toe l^hpertmsnt cf 
tare to the ewtoeaelett ef ai 
anoe from toa piriiir by sseans af i 
fisrharneea, Tha toaM are ss»a|ti ef 
weighing ee mneh ah SO ] 
hoUka dtotoei ta the 


bus! riasein ^ __ 


totoon futt The nhUhto 

ra 45 »WR 

VI' ‘..j * — 

non nom toggponfi^ 



An to ganl eua tom of avival ^hsae 
mIm 4 lar Um talwIiM 


A Swhrvl Stnd Cir tht 

Feeterr TaiS 

I N tbs yards of an oil company loeated 
in Son Franctoeo, Oalif ^ thare may 
be found an ingmloos type of awtvol 
flre-hoee stand which to toown tn tha 
accompanying vtow The dsvies esn- 
■tota of a pipe estondtog op from the 
gnrand end protoetpd hr a eoMteto pyra- 
mid from biriai etnwk hy pasaiig ve- 
hidee A frame to arrant ea tha 
pipe for the puipoae of caxryteg top 
neatly folded hoee This frame can be 
tamed In an entire drcle and to raady 
St a BMHaencs noHce for actioa A 
valve to placed at the top of the pipg 
Several of theaa swivel fire h oee stonds 
have been ^ced about the yards la 
question and are glvtof entirt sactofaw 
tiOD so It la reportad 

Locatiag Cm IfiMliV 8p«k «f tb« 

AatamwOt 

A OHIOAQO 0T«Btoc hat netnll, 4,^ 
a riiapi* davlM nklch 
pNTM mnnWy dWoictiwi lx laorttiv 
mMa, tUtMpi Ife aa xxtgflMim 
•bpbUM bout bMt 4r otiMr p ome 
plant ot Oto totanal wpnXtIon teim 
In M«f tkto 4tHM toBrirta ot x 
itatplx kxxai* two olorttodoo for xnk> 
tax tXo WWW— ly cootaeta wltx txo eta 
««Ita ta <w tMted, 0x4 X mmII fxttablo 
— rk ftp To tMt X apxik ptxi; tao 
oloettodM xt tko «o4 o( Ox hxxdlt xix 
plxoM XX taOiexM |x Ota xcetwHta 
tax Utaxtfxttata ttthxiBXiklxtlxxkix 
tat 0 xxxly> It ta XX taOxxitax 0«t Ox 
tax (kptacixalxxixft Ttadexx tpexSta 
mop ta ta ta e t ta ta Ox IxitxiKp ot tta 
xpxrit, xx4 tte txp tata ta earn u 
taxidi to tatanlM «ta xN^of Ox 
tatakplxcpelxlp, nixxtaAOpIXOixO 
toM wfO tatOMMO tta,, 







SCDSNUFIC AllBRICAN 


i« itn 


pmm1k»W^ 


ffom P9$0 §89} 

md<§ iMai to WmA wltn Um noocdtov 
•Mu jfcw ftBtor ^trtotte thma steadud 
mftmgtuim to •ttplOTWDt of • 

Mtfto 


ttM m tor all markm Tbr 
•Ivoito or ib« flkjrtoa m anpportod a 
Milgtoftt •tndimm caatlac and all thr«» 
•CMaMaandttltoaaMMfbt flhoefc- 
millltagr fMltttoa bvlnt Imperatlr^-^a 
mtotoptoltofi cd tliv «• of tin taftruMot 
m m Mooipattlmit of fha Goddard ox 
VtoHat toekafe^t ma ao d><gn»d aa to 
Mdaea dto ta rtao caa to ttia mdiaiiloal ar 
faiidatotoit ta a ntofanvai 
tto tba kida or tariattog mdtoair 
atofiM atoatoa to tba mpport tor tha 
•Ml wA oltodrteal parta of both tba 
mm ani haaa hava hma aa f ar aa poa- 
liNb aokhtaiactad. tha toraMtr to of bard 
ahaat abnalava Jk thick, and 

Cbt aonv la aaaarad by a lode aaam to 
attolA 8§ Hrati. Tba aUaa ara braoad hr 
tmi or atoia dacp beada or dba The 
boMeaa edge to doobla and la laataoad to 
am^tm tor ttacUne acrewa A dldbia 
•090 aflorda aocaaa to fha machanleal 
partly the dock dram bdag ramovad 
t b raoa h aa epantnt to tha top of tha eaaa 
^[ba paradnda wdfhtof ISO grama, to 
dndlag acoaaaorlaA to but ona-third of 
tba Itoktoafc ana to vaa aa craplogad by 
Tilaairaro da Bort, a rreochaan Tha 
ptfacknta, howarar may ba dlapanaed 
With fior aarotogical anranda and two 
ptoeaa of MOtoat aUk attadwd to tba 
apparatoa ad a aabatttata tharefbr Thaaa 
auip a ttem tha aUlewoem factMry aerre 
tha twofold porpoaa of ratardtog tba da- 
■aant of tba aqidpmant and to focnatag at- 
tantlan of waatbar oba ora ar a to tba in 
ioMnatlan-baartog macktoa harUig ra- 
tttaad to earth And in eondoaioii to 
ladnoi tha Ugbtoat weatbai^raeording in 
atramaht to walghta and awaauiat Ita 
aataraal tongth to 810 bHght 00 and 
graataat width 00 nmtlmatara Tha dock 
drm to 00 mllltowCara to length 07 mUU- 
matara to diamatar and tba tlma-acala 8 
mllHwatara a mtoata Tha wdght of tha 
; and dram todndlng a oofar for tha 
to only 00 grama 


flM Rok of ChcnistiT 

IGan H a aw t from papa 887) 
aoaaay of patrolanm that had bean 
mfy d with water to the wdto He 
daamibad aeraral of tba aalTaga mathoda 
Along tba Unaa of eoDaerratloo Gaorga O 
Browht 8t a gradoata of New York Uni 
yaf d tr and an toatractor to toe chamlcal 
cnlnaiTtng dapartment of tha UnlToralty 
of told of fala raaaa rch work to 

aoknaetton with aaTlng gaaoUno to auto- 
mobUo oper a tion Hit aaaartloO that tha 
aedtoary driver of a Ford antomoblla 
apidd avmeaga aaora than thirty mitoa on 
•Mb gallon at g aaoilna areatad mm to 
taraat aiMBg the okamtota that ha waa 
admd to repeat hto talk batea tha mo- 
tton of oatrotomn chamtotry TbatUlaof 
hto pdpar waa A CbaaricaUy Oontrdtod 


toat fomal aancclaa of the 
Of «hn aottaty wu hdd to the Odnabto 
ttotaaralCy Oaitoumtom Oaptambar Otb 
whak CX A. Browna^ Ch airm a n of the 
to f i mtiig Mamorial Ooaunlttea vnveilad a 
aaur of tba Otnart portrait of the faawma 
dtotoM the pdriaralt to to ba given to 
MitaBraa* m WaAtogtoa. it 

«g» grave of Prtratlay that tmo 
itoMAb riitgi1«to cope d vad M idea of 

TO 

wf 5 

HIV ww 4«v«od«t 



wUtU «M UtA. 




fMwilitry ud aot om ywi eoaM gtt 1» 
toe aolK^ altbar ftoM of tha davkag 
abowa will prahaWy ba Ittoatratad Utar 
and to laat waaka papac wa abowad iba 
moat aenaatlonal and popular exhibit ---a 
allk poraa made from a aow*a ear Traly 
tba wondara of dtwntotry will never eaaaa 
and ebamtatry tmw baa her plaea not In 
the aon for die can make her own aim If 
aba aeaa flt bat abe haa a place In oar 
daily aeon ray whether to war or peace I 
from whlriL aba will nrvar ba nnaeated 

Jolee §i the Foppj 

(Coallnaetf from papa 888) 
prohibited The praettee of eatlag opium 
ataada on a very different footing and 
thto to the cimmon form which todidg 
once takea Aa a vice It scarcely mdata 
As taken to modartUon by tha average la 
dlan oplnm Is eaten either as a mild 
stimnlaut aa a prophylactic against ma 
laria for the rdlef of pato or In the 
trsatsnant of varlona ailments It to In 
fket a hooaeliold remedy fOr many Ills 
prescribed by centuries of Inhactted ax 
perleaos Oovarnment policy is dtreetod 
to prevent Its mlsnse and check ezoaa 
slvs CNmsnmptlon The obvious method of 
ellboting this is to enhancs the price 
and thto to betog steadily dona No phya 
I leal or moral degradation can be regarded 
aa oecaakmed fay tha hal It at all compar 
abla with the naa of alcohol in knrope 
Tba mean consumption e xp r ess e d to heiul 
ff populstion to British India (including 
the high rata prevalent In Assam) omnsa 
to 88 grains per head per annum and If 
Isasm be excluded it la under 80 grains 

TIm HwTMi a la October, 1921 

(Cofrilaaad from pope 8to) I 

Tha moon to new at 7 A If on tha let 
to bar ffrat quarter at 8 P M on the' 
Sth, full at 4 P M on the 18th to her 
laat quartiHr at 11 P U on the 28rd and 
new agato at 7 A M on the 80th gbe to ; 
nearest tha earth on the 27th and far 
thaat away on the Utb Daring the month 
iba pasaea near Mercury on tha 8rd 
Uraana on the 180i Naptona on tha 20th 
Mars on tha 27th Satnni Jupiter tad 
Yanas cm the 28th and MOreary on tha 
aotii Tba tripla oonjunetlon on the 88th 
to notable, but la bast seen froat tha oj^ 
alts rids of tha earth i 

As Blraady dsaeribad last month there 
Is a total aedipae of tha eon on tha flrat 
day of October whldi however la of lit 
tie importance tba traedt of the riiadow 
falling to the ocean south of Capa Horn 
and paaring on tba Antaretio aonttoant 

Of mora Interest to ns is a partial 
edlpae of tba moon whirii oeenra on tha 
avantog of tha 16th This la a large 
aoUpss only oQa<«lxtaantfa of the moons 
diamatar remaining dear of tha afaadow 
Tba aarlter pkasea are tovlaibla to ua 
thoagb obaervabla in Borope and Ohtoa 
for tiia moon antera tha Shadow at 4 16 
P M hy aaatarn standard time By tiia 
middle of tba aedipae at 6 64 aba wiU 
have riaen upon tha Atlantic aoaat and 
bafOra aba q^ta the shadow at 7 84 aha 
WiU ba Tialbla throoghoot the wbola 
Ubllad Btataa except tba Fadllc Ooast 
Thto to a vary conventont aelipaa for the 
aasatew star gaaer and to big anoa|h ao 
that tha eoppar tint of tha adfpaad moon 
llHimlnatad bp light rafractad thramh 
tha aariba atmoapbara abonid ba easily 

In oondnriem it may ba remaiked Shat 
s cattared obaarv att o n s atiU tooomplately 
reported todkata tiiat tba bright oblaot 
sew cloaa to tba sna at the Udi Obaarra 
tory on Anguat TIh waa dataetad by at 
leaat one otbar aatronomer Professor 
Donglaa to Ariaona and by an anatour 
Dr gimaaartv of Datrekt, while m Mfht 
ftrsak to tha sky snapaotdl to ba a com 
ata tan, waa later aaen at Hridalberg 
Thaaa racep dA to whkk ofhara may latsr 
ba added, maha It rarp pNbihto that tba 
ahlaet waa a great odMt. paaring vary 
near tba au at paalballon 



Two Giant Arms 


A S dextrously as two giant, human 
^ arms the hft-ann and link oi the 
Van Dom Mechamcal Honsontal Hoist 
controls the truck body 

With the body resting upon its bed 
these hoist arms are compectly folded 
out of the way bdow the chassis When 
the hoist 18 sUuted these arms push up- 
ward, straightemng out, as an athlete’s 
arms straighten from me elbow as he 
lifts a heavy weight above his head. 

Smoothly and steadily the heavy load 
is bfted, held rigidly locked, or lowered 
from any angle up to 45* — the automatic 
stopping point The body cannot settle 
slowly, nor tilt suddenly under the Shift- 
ing of the pouring load 

Gravity plays no part m lowering 
the body When the hoist is reversed 
these giant arms **pull down” the body 
smoothly, folding up in jack knife man- 
ner, as the body s^es to the bed and 
me hoist automatically disengages 

Tbu mwihinirul operation of tha Van Dom Horteonial 
and Vanlari Koiata ara ftiUy lUoairaiad and onlatoad 
ta our Hoiat Bullalta togwber wbh daacHptlona of 
Van Oom Dump Bodiaa of aU All track opwa 

loraaboaldbaTathiabiinatin Bmtoniaquaat. Wriia 

THE VAN DORN IRON WORKS COMPANY 
Cbfglgad 

ItaMbM SMMhralUlJrablmJClirNT eaaMllMmMa Wiliktli 

MUiBriinbdliibwdtiii 
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Recently Patented Inventions 

Btitf tf Rtctitiki PaMtd Mmhankd and Ekdrkat Ornkm^ Taot$* Pam ImftkmmdOt Bk. 


Etoctricftl Devices 

cimnniiT RioanuAToR kok rlbctric 

KIJKNACBR— « Rumuwkh, 3U McIUp ttt, 
Ntaoni KfiU, OnUrlu l.Rn The itiT«ntloii 
httii parttculnr rrferraci^ to a reeuUtnr Rdapta 
bl» to control tho flow of current conmiWHl In 
Hcctrte fumacn. It la nn ulijcet to pruTfale « 
rctfulntor wliteb will mnlntnln Uie flow of enrw 
rent In an cloctrlc furnace aa ateadr aa poaaU 
ble, and to tirovide meehanlam tii which the 
lenelh of the mEulatluc Inpnlae jfiTen to the 
CfiBtrol motor may bn adjuatnd to meet the 
roqulrrmrata of the furnace. 

Of iRtcreet to Fermera 

PLANTBB.--4} II Wriobt, 103S W Pa- 
clfle Ara, l^kane. Waah An object of the 
Invention la to firorkle meana fur eontroUlas 
the dropping of the aceda, which meana la ad 
Juatable mi aa to provide for different elaaa of 
seed and la automath: aud driven bf the trac- 
tion of the planter over the icrnunO. A further 
object la to provide meana for openlus and 
eoTerinit the ared trench The device la cape- 
clailjr deaJanMt for sarden uae. 

ADjrBTAnt.B BRAT— J P Rakin. Box 
68. JollytowQ Pa This invention rclatea to 
■eala for farm implemonta. Ad object la to 
provide a aaltable mountlnit for a teat of the 
character above referred to eo that tbu aame 
■aj be adjuated for brlnx aaiipurted In a boii 
aontel plane when the Implrmrut with which 
the aeat la aeeoclated la oiieratlna on an la* 
cUne or OB a bUlaldc 

Of Ctaonl Iniereot 

APPAHATl H FOB INUKAriSfl THH 
tHjNDlTION OK COAI- COMBUSTION —SL 
OiaaoN, 7-0 Hanover 81. New Yorh* N Y 
Amooff the principal objects of the invention 
are to produce a contlnooue record of the con 
dltlon of coal conaumptlnn to avoid Inaccn- 
raclee la the record, tv obvtale Inaecuraclea In 
the meawtremetit of caeca having variable 
tenperaiunv anu to cool and flUcr the gaaea 
before the ouno are deUvervd for meaaure- 
meoU 

KlBiraoOK— A P Thomten, 1121 Mat 
bnah Ave., Rroukljn N Y An object of the 
Invention U to eo conatmet a Hshhook that no 
danger of the same tearing the flah a mouth 
exiata no matter how grcab Che pull A fnrthi r 
object le to provida a conetructluu which shall 
b« ntiremelj almple Ita parie being auch that 
It max be manufactured at email exponee, at 
the aame time be strong enough to reduce tbo 
danger of breakage to a minimum. 

BARRBL PROTRCTOa.^W V Mnax c/o 
Tu Tee OU A Qaa Co, Apariado, Tampleu, 
Mcxleo. The Invention alma tu provide a di^ 
Tice for protrotlng reoeptaclea. ailaptod tu be 
arranged wltblD and exteudlng throughout the 
entire length of the eamc, Inclodlng lu com- 
bination a pair of body bracing portlona 
adapted to contact with the Inner face of 
the receptacle and meana for connvetlng aald 
bracing membera one to the othar 

tiOCK FOB BNVMXIPS AND ormVR COR- 
TAINBRB.--^} DorTKET, e/o Hard A Rand. 
lOT Wan 8t . New York. N T The Invantloo 
relatce to envelope aud coatalnera of all 
Unde, End partlcularlx to a lock therefor 
which wUl be ont of eight, and wUl poal- 


ble of being swung from an obsonre position to 
a position In which It la need to dlniitax the 
foot and the ehoc thereon the mirror will 
move autnmattcallx to dlaplaj position 

< (INTAINBK. — 4 fjffvY, 2161 67th Bt 
Hrookljn N T An object of the luTeiitlon le 
tu pmrlde a cootalucr lu the form of a cop 
niiiHtruLtcd of riieet metal fanned from a 
single blank fur the aldea and a acparatn blank 
fur the bottom connected tu the aide blank bx 
a seam, while the aide blank la seamed to- 
gftber In auch a manner aa to cause ont end 
to pniject and tberebj present a handle Into 
gral with the eldeib 

POULTRY DKVIOO.— H C RvAga. c/o 
Craddock Terrx Co Chattanooga. Tenn Tho 
Inveotlon has fur lU objeet tha provision of 
a device pdapted for naa within a brooding 
room foff preventing yoong chlckeoa fr<im 




A FLAM viirvr or vmn fast or Binrau>F iM 
onn FcMiinoH 

tlvelx prevent aax dlaeagageoMot of the paru 
■nleaa elthar the lock or tome part ttf the 
container to cut. torn or otharwlse matUated, 
and kaa for Its object to provide a ceaatme- 
tlon which to eaallx applied and la positive In 
Jls aetlOB eltkor In a comparatlvelx stiff, or In 
a flexible contatoer 

8TOOU— r P RtulT, S406 Creaton Ave. 
Hnrnx. New York, M T Tko prlmarx object 
of the InventloB la to provMa a eomblnad 
stool and mirror aapanlallx adapted for use 
by aboo nlgagwa. tta «U miripr kotog onpa* 


A viaw or aaotfOiNii soum rtMou wmt iNvan- 

TIOV Am>l IM» 

crowding in the curnrrM or at the sldee of the 
room and thus becoming smothered or niululx 
heated The device cninprlaea an Inclined Ibnir 
and a plurality of rnllera mounted for rotary 
movement beneath the lower edge of the floor 

BANK llTTRtHAR rnoTBCTIVK DKVICB 
— t A Omim 652 W 43rd Bt Chicago lit 
An tibjeet of the invention In to pn»vlde a de- 
vice by meana of whteb a bank cashier may 
Instantly protect himself from an armed rob- 
her The Invention eonaleta of a movable 
arrecn which is normally out of sight bat 
which may be Instantly brought Into position 
to Bcreen the cage. A further object la to 
provide a device which la operated by an 
electric clivnlt from different points of the 
bank eo that others may actuate the 
lucrhanlam. 

BKT.K.LININO IVTERgiCKinNO IIUILDINQ 
BLOCK -W J Manamr. 2700 6th Bt, Port 
Arthnr, Texas. The Inventlota relatee more 
partlentorly to an Interloefclag building biiek 
whkh wlU permit of the formation of strong 
UsMilated and properly lined walla without 
the uae of aklUed labor, aud with or without 
rclnforrcraent as may be desired In this evn- 
atructJoii iMilo ting Is done away with, and the 
Inner and outer aurfsees are aaMoth. providing 
for efteetlre decoration 

UOBIQ COUPLINO— K W Hiiasa, 1810 
Franklin Bt . Johnstown, Pa. A purpoaa of 
the Invention la the provleinn of a coupling 
which la Bliiiple and cOclent design and 
whlek can be readily attached to or detached 
from the ends of two eectlone of hose, and 
when In appUed poelUon to effectively connect 
the two eectlone In auch manner aa to pre-| 
vent a leakage between them 

BIT-— L PAUoHaaTT addreaa V Belan | 
ger A Co.. 180 Oufoode 8t OHawa. Canada 
This Invention hae for Ite object to provide a 
bit eepeclally adapted for rMlng brldtoe, and 
whenln a bit kur to provided with a eurb and 
cheek pieces In tte form of platea extending 
above and below the bar, each piece having an 
opening at Its top, and a tongue kinged to 
move traueverevly to form with the ekoek 
Plecs a buckle, each cheek piece kavlag a 
roMftte forming a keeper below the opmitog 

nilKBBlNO AMD DYKING MOUttinNB.-- 
R Gabbi. 116 Weotmtostor Bd., Brooklyn 
V Y The InveatSon retotea to the prepaiutloa 
of molcfUna for M to tur ooata. mutt, and 
other wMilng whtftte tbo ngtoinl 

eolov of the moloahta to malntainod and nn* 
dered permaBimt and Ala pliahto. The dye- 
ing oolutlott ooBOleto of Uv CoUowliigz Lof- 
wood dye, 60 parte, aal ammoniac, 2& parte, 
sumac 86 parts t Uoeetune, 86 paitat autt- 
moky oxM. 26 paHo. ccq^mraa, 50 partoi Tha 
dyeing oparmthm laat* Crum tea to flftoeo 
hours. 

BAtA COCK,-M B OimamM, tlT Ufhy- 
etto Bh, Tampa, fia. Tha pilmanr oidort of 
th* lavoattoa to the amuwMMBt mad dtoMML 


tloa of th* porta with tha purpose of having 
the valve to aeat not only In the direction of 
flow of water but also la a downward direc- 
lion Ml that U Is capable of eloetng by Its own 
weight, and will remain ctoaed by the water 
preaanrv and Its own weight aa long as un- 
affocted by the float controlled -cdnaectloos. 

WATCH CHARM.— R. C Homam. Chino. 

A purpoua of this Invention to to pr<^ 
vide a watch charm Including a body and a 
plurality of emblcme Aetacbably natalnad oa 
the body eo that a person belonging tu a num- 
ber of lodges or soeletlea can pnrebaa* aepa 
rately any nsblema and mount them on the 
charm body, It being the pnrposa to mannfac- 
tnre bodies and emblema aaparately 

BintlNKIdSB BBAD^W C Panrr. Box 
611 Cohimboa, Ohio Among the objects of 
the invention to to provide a aprinkler head 
ahleh is ao constmeted aa to allow of tha 
proper spreading and fklUng of tha water 
on all porta of the area allotted for Are pro- 
teetlon Furthermore the Invention allowa 
a iiiileker and more efllcleot adjustment of the 
valve and prevents leakage of water from the 
hi ad. the head being capable of qnlek aseembly 
to facilitate Inataltotlon 

HAKETY OIL CAN D RfcnsT, 206 Kan 
caloa BL, Corpus ChrlatL Taxaa. This Invan- 
tlon has for Its object to provide In an oil 
can mechanism for securely ctoetng the apout 
40 prevent waste and evaporation, the said 
meana being In the form of a cup or container 
holding a definite amount of oil, aa for In* 
etance enough to kindle a Are 

NKCK BliAViNQ rATTBUN OR QUIDK.— 
W T BxsaoNa, 6JH7 Kenwood Ave., (*hlcago, 
111 An ofijeet of the Itsventlon la to provide 
a simple convenient and arijnstable device by 
means of which one can ahave hla own neck, 
so as to give a ayumelrlcal curve at the edge 
of the hair almitor to that which to obtained at 
the bands of an expert barber The devtoe 
may be adjusted for nse by peraona having 
large or small necks. 

MtDCRBB OK KRRI^ARINO MALTKD FOOD 
PRODtvCTB ^ W Allbn, 8634 Walton Ave , 
Los Angeleai Cal This InventloB rriatea pri- 
marily to the curing and aeaaonlng of meats, 
but may be applied to other fooda, such aa 
Tcfctaiaea. meat extracta, ete , the proeem 
betttg economical lu that It obviate* the 
handling to which malted food products by 
tha onllnary process an subject An object 
la to provide a proeeaa of preparing malted 
foods lu ahleh a malt flavor to imparted to 
tbe producte during the curing of the sameL 

ADJUBTABLR PirTTFRB FRAME —A PUT 
MOW 83 Cneo Ave.. Ban Pranclaeo CaL The 
primary object of tbe Invention to the provi- 
sion of a pletpre frame of simple and Inex- 
pensive const ruction, which may be adjuutetf 
to receive plctnrea of different risee. Another 
object la to provide a ^hleh need not 

be fskeu apart cewpletrly to effect an adjuat^ 
meat and which does not reqnirv partleular 
■kill to effect such adjnatment 

PILLOW OR LIKB OBJlflCT— <* B Baumb, 
823 intUn Are Ft CoUlns. Colo. The obtoet 
of tbia Invention la to provida a pUlow eos^ 
prising throe sections, the two end aaeclena 
being Identical and Including retottvaly thick 
portlona filled with non-eomp r aa alh le material, 
and a relatively thla ccatral section between 
and connected to tha end aeetlona and filled 
with aoft ytoldlng piatertol The object being 
to provide a pillow which will be comfortable 
when the user to on hto back or on hla tod*. 

ATTACHMENT FOE CIGARRTTE UOtD- 
BIUS,— W L. Wauacb, DsvMkmi, N C Am 
object of this InvantJou to tha prorlaton of 
au attachmeat tor a elgaretto holder ky moaki 
of whlek a cigarette boMer even wbaa buned 
up to the holder, may be ejected without In- 
eoavenieoce and nevr^ heM wltMa the 
holder aaaloet aculdeutal dlaptacouMDt uatU 
it to d*ali«d to eject It 
TOOTBBBUBH^ R. BavKAir^ Box 1174. 
BoooJala, ShrrHofr at BawaU. Thto tovua- 
ttoB baa for Ha ohjaot the provtoloa of maeaa 
to eoovort a aboat of papw of MuitoMo atoo 
toto a oompaot ton go that It maj bo gnilaeff 
one or mon tUn aa a toothhtn*, ahi thgt 
when It to flaany toned wtn pveoeut oartated 
ouifaeea parttoglarly wan adapted to veato 
avety pait of the teeth Aaotheu ehfeet th to 
pravlde a almple, fflW^o handle m tohWh the 
toWe d paper atop he meontei.^ 

roomtinx smmu-o.' m, wnum. 
nor At*. OiMMS, <M> 


tton relatoe to a holder having mtaat wharahf 
It Btoy he attached to tte end of a wateh 
ehata and carried Ih the veat poehec. The 
prlnie ohjoct la to provide a bOMer vhleh amy 
contain a supply of toothpick^ and to ao omsp 
S tnieted that a toothploh may bo ramoved and 
Inserted In an npartnre oomprtolDh a 
and than need. 

DlBPl^AT OBMCE— C 1 Owmr, 866 B, 
aoiet it, Yoftketa, M T The ohjoet of the In- 
vention to to provide a diaplaff dattoa bmm 
stocelally deuigned for dtoptaylag hurUl and 
aimiiar ganaeotei and arranged to pfoteot the 
ganoente agalnet duet, to penit of eonvep 
leotly changing the garmenU Oh to# fen, aud 
to display the gannenta to tbe fnllaut ad- 
vantage. 

QLAffINO CUP.— n. M. liOTH^ 1, 

Box 106, Belmar, N J Aaaeog the oh j eete of 
the Inventkm la to prorMa a ikyUght or roof 
rail In the form of a T>beam bavtag fnnaad 
through or In toe weh portkm theraof a atrtoa 
of holee or notchee and with whtoh. tta fltoW 
ble tongue portion of a rilp to adapted to am 
gage and Interlock, while the end or foot por^ 
tloa of the clip beare firmly agalnet the outer 
enrface of the glaua plate. 

MOLD BUl^PORT — J J Mii.gne> BB CUnton 
Ave., t*ort KlchUMud, N Y The Inventlou 
relatee more particularly to a bracket for aup- 
portlng concrete forme. Among the ohjecta to 
to provide a eoUapatble device etoedally adapt* 
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A TUaTILAL eacTlOVAI. viaw OF WAU* 

Buowufo nuTzen iir oen 

able for eupportlng forme to provide cappinge 
for walle. A further object to to eo coaatmet 
the bracket that It la adjustable, tharehy 
adapting Itself to forme of various ataaa. 

COVHR AND MUrPORT FOB CARRIBRE— 
R. P Oaa, SB B Manalng lUvd Albany. N. T 
The larenttoB reUtea to a cover eoaetruettou 
which Buiy be easily mantpiUatad and whtoh 
win not Intotftra with the aetloa at th# anp* 
porting Btrape. Aa object to the provtobm of 
a carrier and cover together with meana for 
supporting the aame, arranged to extend 
through the cover without Interfering with 
the operatloa thereof and enpport th* oar^ 
rler from an interior point 

AU/>r — K ICiiAiKwr, 16th floor, 110 
William Bt. New York, N Y Th* obiect of 
toe invention to to provide an alloy chaftto- 
tertsed by proaouneod denrity aiMl aWItty to 
withetaod preamt, aleo to reatot mtrie atld^ 
nitrate dartvatlvea, amaaooto, plerto a<M and 
other similar adde having detotettouu |pm^ 
eacee when eubjeettog ordtoary alaaUasm ah* 
toys to toe aetlon thereof. The aOey ooutoto 
Of alamtaom 66414 per ehnt toad B-10 pet 
cent 

BNVELOP-^ P Da VAvaav, 1676 tttti* 
cott B« , Buffalo, N T Aa objoet of too In* 
vantloa to to pcovldh aa aav uto p harfaff a elaa- 
ing flap earily maalpulatod la opetfag dpd 
chtotag too aaflM^ to which tta dontohto ato 
aseaprity beU although too fnvelfp to nac 
eeatofl, aad w|dto mfly havo t#» adlioima or 
otoer InaertptkM permaaeator hpflfod titoreto 
although oM only at A timo to vtofNa #haB 
tha Ohratop to to aen 
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OetpbNP 1921 

Am&oriov Swdi 

I $l nelcbbofboo^a tnih}«et to Ion* dfj 
4 »atli It 1* «& InporUut matter to 
Ittata io gat theb* aeeda undergroond aa 
oooB M poailbtei a ^w i ri a ll y if the loca 
tto la wlody One of tbe methoda fay 
wlildi ttmr acoomplldi tbla t« by eznd 
in# a mart of natural mndUice aa aoon 
aa they obtain any water A Qennan bot 
anlit atiadying plant# In northweat Africa^ 
found that oot of 900 tarletiee more than 
M par oetat, 882 to be exact, are marked 
by tbla Matnre In atadying them he 
fbawl that alter being wetted and then 
dried fbay adhered atrongly to whaterer 
Uy beneath them, whether thia waa Alter 
paper, earth, or the alido of a mlcroacope 
Tbe flrat rainfall, therefore, literally 
glnaa then to their pUcon, glTing thm a 
fbotboM to atari their atmggle for exlat 
enee aa aoon aa the needed rainfall oonwe, 
even a heavy dew win aomatlmea aofflce 
to Uberato tbe **glQe** ThU anchorage 
to the ground also aerrea the purpoae of 
aaaMlng the yonng root to make Ita 
war Into the aoUp aa wen as the aproatlng 
plant to escape from Ita impriaonment 
within tbe seed A writer in the monthly 
attpplement of the Oftemlitor Znttunp 
<Berlln)p remarka In deaciiblng this pbc- 
nomenon that the planU mnat ripen their 
aeeda before tbe beginning of the aum 
mer drought and most of them do this, 
bat a few Unda bkwm so late that the 
fruit does not ripen until the beglnulng 
of tbe winter others In whJrii the fruit 
ripma In May or Jnne, do imt let It 
fall until the end of tbe dry aeason, and 
In a third group the frnits do not open 
until there comes a steady downpoar, 
even If they hare to wait a year for that 
blessing Testa made of 00 varieties of 
desert plants proved that the aeedH of 
moat of them oiwn very shortly after 
they are watered, showing that the pUntH 
ara rMdy to make use at once of the 
beavenly gin of molstare; 


plaea them In their mouths and beeauao 
fliey soil tbe hands, in packing delicate 
goods there li (diJecClon sometlmea lest 
they soil tbe goods. Because of their ex 
treine bbfaling power they are not suitable 
to home-flnlahlng work or tablnot work 
where boards may have to be taken off 
for replacement or adjustment 

A cemoitcoated null la of mottled ap- 
pearance, with hlotcbra of the glae-Uke 
Itrown coating, thrfmgh whirii shnwH the 
steel color of tbe nalL The heat of tbe 
bands allghUy melts tbe coating and) 
makea It sticky a he growth of Its usei 
has kept pace with the growth in the use[ 
of wire nails A reei<nt adaptation was! 
that for the wooden m<»Ida for the con I 
creto of tbe Hriiieoton studlnm 

There are manr mnnufactiirers of this 
product on a small scale In the United 
Htntes. Borne have aitemptetl to use 
paints or varnish, but the roslnous mix 
turea seem to have been the most sue- 
cesafnl 

Appnnimately one tenth of the wire 
nulls manufactured are cemcnt-coated, 
according to K U Foster, president of 
J C Pearson ft CJo, Inc., Boston the 
largest producera of coated noils la tbe 
country Such noils have been gtven a 
ghnhifig up In a hot tumbling Isirrel with 
a compound consisting m ai nl y of rcstii 
from which they Issue with a thin, tongh 
coating which greatly increases their 
bedding power The friction of the driven 
nail with the wood molts the cement nnd 
fonns a glue, which makes fast the nail 

Tbe product Is used prlndpully In 
wooden packing cases of all kinds, Includ 
Ing boxes, barrels, crates It Is claimed 
that by tiicir use there Is leas loss be- 
cause of broken packages, less loss by 
theft becanse of the dIfflcuUy of prying 
f^n the esses and because of the Miueok 
Incident to the extracting of the nails It 
Is said that hut one coated nail need be 
used for every two plain nallii. 


Cwncnt-Cwted Nails and Their 

C SIMBNT-COATED nails were Invented 
by Ira Oopriand, Brockton, Mass, 
prior to 1915, says H A Knight, t writer 
In a leading trade paper Prior to tboir 
being made In the United States, they 
were teen here only when they came In 
Imported packages and were known aa 
Pmeh nails The inventor noted that 
the imiiber In which thiH*e French nails 
were driven was very rcalnoiu Upon ex 
portmmtotloflf he found that when they 
were cleaned ami driven Into our untlve 
Ininbar they did not hold any better than 
American naU& 

Ha thsD asperimented with various 
comhlnatloiis of vegetable gums, which re- 
nltod In a patent Issued to him to May, 
1887. Since Mr Oopriand waa a school 
teacher and not In a position to engage 
In manufacturing, he sold licenses to man- 
ufOcturs under his patent to about 25 
conosrae scattered over the United States 
and Oanada. Only at Whitman, Maoa., 
bowover, was any serious attempt made 
to maBufseturt and market tbli product, 
and this was done under Mr Copriand’a 
obsarvotiim and oaststanoe 
Uk tbe early nlnettos James O Pearson 
baggbt Mr OopeUnd's Interests and xe- 
csltad by purchase most of tbe ontatond- 
Ing He secured Pittsburgh man 

ufootoraru to make tbe nails tor him, all 
of when ore now eltbn out of bnatnew or 
tnoeiponued to tbe American Steel ft 
Wtos 

Dm int attemirts at eosunerelal cnat 
laf iNt» iaada iqr lutn* ■ ▼nr oanidl* 
a^Alaei alao tha israatioa of Ur 
OWlawlli wWch gBTo alow oat^nt and In- 
tiiaMr wodvet aa eooipaied to that of to- 
day. Vpm aaarlnft to PltWmrgh Mr 
Macaw UtHflad tba iptMMa, iialiit a 
almrta tagUiUaff oraai wfcldi waa later do- 
eaUnad^ |ba laadtw latareata la tke 
late aOdaDt aad 


M 


aaroaatwa ua pNdadkad agalait 
'«rdw»«iUlhi yt/mum ibiy oaaaot 


Ckilorlng Onuigcs With a Gas 
Engine 

T he marketing of Hatsumu oranges U 
boing speeded up by an artificial proc 
CHS of discoloration developed by the 
omce of Hiartlcolturnl and Pomologlcal 
investigations of the United States De- 
partment of Agriculture laaboratorv 
tests at tbo Government farm, Arlington, 
Va , reinforced hy more richorate experi- 
ments In Baldwin County, Ala, have de- 
termined the feasibility of applying an 
attractive coloring to oranges by exposing 
tlie fruit to an atmosphere of gases 
formed by an Imperfctd. combustion of 
korooene nnd other petroleum products. 

The Hatsuma orange, strange to say, 
reaches Its moat Inviting state for con- 
sumption several weeks prior to the at- 1 
talnment of a yellow iolor If twrmlttod | 
to remain on tbe tree until it asaumes tbe , 
characteristic hue of a ripe orange, the 
fruit la robbed of Its fine Aavor Tbe teu- 
d«tcy la for this variety of orange to 
become Aat and tasteleiS. The tlma- 
honored habit of the buyers of oranges is 
to specify a fruit with a yellow color, 
long considered oa the only sure ear 
mark of a ripe orange Obviously, tbe 
fruit salesman Is at a dlaadvontoga in 
marketing tbe grean-colonsl opccimeno. 

Hence the eCforto of the Bureau of Plant 
Industry In devising a method of artifida] 
dlBcoloratioD, which to appearances would 
sMtm to ho-tan tbe ripening process where 
nature left a gap between Immature col- 
oring and premature readlsesa for m a rke t 
wban Judged by the juicy mixture. A 
gas engtos In operation at tbe Qovenimant 
exporlmeot farm in Virginia enree tbs 
skin or given the desired yeUow catortog 
ny snblecttog the fruit to an stmotohAre 
of gases. Similar experiments to tbe mr- 
onge groves of Alabama ^rtlfjr the 
ratoiy conclnstoiis os to tbe prectlcaMnty 
of the novel procedure. The oronfee ore 
cured In from three to five deyA the prod- 
uets tbus treated betog accorded prteeo 
to excem of tbo unourad fruit takM from 

tceeft’-By 0. K. tPimera 


Makes any machine more labor-saving 

One major improvement you can make on moit eoeiy 
machme : — Put on a Veeder Counter. THA T adu 
more than mechanical efiiciency; it adds the personal 
efficiency of a worker whose output is watched ! It s 
labor«aving in its effect, hecause you pay for less 
labor to get a given result— with a 

•MwjSik 

COUNTER 



Thia ansll Rotary 
Ralchot Countor (No 
^ 6) coums leciprocating 

nwMMlief iWbvir m n qa^dm m- 

w3b -rf 4ojL A. 




iCtU 




p w r ci o cm m Acat ea an opaabon. Rcpalm i 
lor each throw ol the Uv«, and aela bM to a 
faooi aar by tumag kneb once roa 

Pnmtled wni frost four to ten fifuc-whaeli, aa 
nqusad Pnea with fo« fifom. aa ifluibato d . 
$iTm (LmI) Ei^utpi^ wSh lock and keys to 
pr a eaat taaipcfaBi writ Use tacord, $2.00 istr a. 

(CW less fiau katf atfa#) 


At any machine where sfou want to rethice produethn-eosU try 
a V eeJer Counter, ihere*$ one Just made jfor it / You’ll fitii 
the instrument in the Veeder Counter booklet, you’ll find the 
booklet Worth sending for 

The Veeder Mfg. Co., 



For every industry there’s a Yale Way 

H ERETS the Ynte "Tilting Cradle’’ Trude, designed espedaUy for 
handling heavy rolla of paper, long wooden crateo, iron and steel 
pipe, rolto of roofing xnatenal, and other unwieldy objects wherever 


doorwajrsor 



;aa of low headroom have to be negotiated. 

Old-lsabtoiMd mathoda ara waataful Tha Yal« Way la 
tbs modsrn way 

Yala Way handling oqulpmant inchadaa Blactrk Indus* 
trial Trucks, Tractors and Trallara, Spar-Osarad, tenw- 
Oaarod, and DfHarontial Chain Blocks, Blsctrlc Holata and 
Trollsy Byatomt. Ssnd for toll dstaila. Our anginsara wlU 
gkuUy halp you. 

Yale Hade Is Yala Harked 

The Yale &Towne Mfg. Co. 


ibJtoraef yaiaPradUe9a.r LoeSa, liWataaad 
niKtfftfD Maatrial TVaefta 
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RECENTLY PATENTED INVENTIONS 

oniinutd fmm pttge 2^4) 

Hardware aad Toob 

riBHlNO TOOL/— J T UAUWn, 018 B 
QuIhy St, TuIm, Okte. Tbt objAct of thia 
liiTPiirltMi la to provide a tool of tli«> eharaetarl 
MtMvinpd lor flndina and rrmorlnr Iniit hiu of 
(ithrr toola from a well, wberHn the doblnc 
tool comprlaea a aocket for reerlvlng tbe end 
of a loot bit or other tfM>l, havlna meana for 
lightly gripplnr the loot tool to permit tho 
aama to be wlthdrawa 

WBKNriI— ( A KLOpraa 214 11th Are 
Aabury 1'ark N J The larentloD relatea to a 
gear drive noeket wrench which can be coa- 
venlmtly need for removing or replacing unit 
which are awkward to reach An object U to 
provide a aooket wrench which ean be oper- 
ated to lock the aocket agalnat taming move 
men t to permit the fall leverage of tbe 
wrench to ba emplo/ed for looaenlng a ant 
and then enable the aocket to be turned by the 
gear driven meebanlam to complete tho 
moval of tha nuL 

WBENCn^B. T Knirm, UU W BTth 
8t , Clevelandt Ohio. The Inventloa haa for 
Ita object to provide a wreneb, wherein a 
ahank la provklfd having a flxad ^w and a 
movable jaw, the movable jaw and the ahank 
having Intemtgaging meana for locking the 
movabla jaw In adjuetod poaltton, and wherein 
the ehank la caUbratMl for cooperatloa with 
the movable jaw aa an Indicator to Indlcata 
the poattloD with raapeet to the fixed jaw 

DIT AKD DRILL OUllHC— P Pyaoic. 81fi 
B. 29th 8u, New Tork, N T Thla Inventloa 
mlatM to drin and hit gutdee adapted for ml* 
ting mortlaea for Inatalllng loeka In doom 
Tbe device oomprlace a clamp tu be attached 
to the door a drill bit rapport attachad to tbe 
clamp and meana for moving the anpport 
longitudinally aad laterally with reapeet to 
the door 

LOCKING BOI/r— W HAcntn. 680 aSnd 
Bt., Oakland, CaL The primary object of the 
Inventloa la to provide means which may be 
conveniently naed for temporarily or perma- 
nently claavlng plaC«a or tha like, the do 
vice being capectally adapted In connaetlon 
with ship bnltdlag where It la desirable to 
clamp two or more platea together preparatory 
to riveting or etherwlae fistng them together 

VtBH — n. 8. Lnertomb Boa 808, Qatun, 
Ouial Cone. An ohjeet of the tnveBUoB la to 
provide a device having rotary motion igiim a 
■gpport and to provide aseana aaaoelated with 
the aappoit for aalaetlvety prevaatiag or per- 
aalltlng aueh roUry moveaaent. ao that tha 
work may bo roUtad without movlag It 
from Ui jawa of tha devku. A farther ob- 
jrat la to provide a devtee whlafe wm he 
almpla, praetleal and strong 

Hgatfaif Biid id gMhi y 

HOT AIB CANDY COOKUR — BLiaamm A 
CaaiVt got Korewood Bldg, IBast Bnd, Pltts- 
hnrgh. Fta. The Invention partiralarty rtlatee 
to hot air cookers capable of advantagaoua 
naa Is the making of oandlat, jdUaa, Jama 
and preaervw, the objMt being the provision 
of a cooker la which tha heat la confined and 
ragolated aa u to bring the ayrop or other 
material to tha reoalred high tenMMratnre In 
tha qulekaat poeatUe tlaw and to attmlnate all 
poariMUty of boning or aoorehlag tho m^ 
terial la eouraa of preparation 

XONITCB^-Q A Tar 1627 Carmra AWh 
C hicago, HL This Inventloa nIUtm to O 
fiaah Ugfat powdar Ignltar. partlenlarly adaplad 
for uaa by photographera. The object la to 
provUla aa Igniter In which the sparks to Ig* 
nlte tbe Aaab pow de r are projected dlreetly 
into the daab pan In which any possibility 
of pramatvra ignition la predudad and In 
which an p h aaaa of the oparaHoa art tem- 
pletaly eoauotled ta order to provide against 
aCeMeat 

MacUacs ud MflMmtrgl Davlcgg 

CIATTH QUlDINQ^VirB FOR CLOTH 
riNIBHINO IfACHIim.— W A Booag, T48 
ratten 8t, DunvIUe. Ta. nia Inventhm 
latM generally to doth gnkUag devtees aad 
more paHlealarly to aa apparatas dedgaod t# 
hold movlag fabric oat to a nnootb aoilSMa 
and prevent wrinkling or doubling prevtoai to 
Ita paeaage Intn Hie roUa of ealender or other 
cloth ftniablag auchlnee nch ai brnahing mai- 
ehlnea and othcra wdl known la tbe pBlditag 
of fabrlca. 

WASHING MACaiHn AND QBABIHG VOB 
8AMB — V H. Hathic 364 Kkto At, Denver, 
Colo The iBTaator has been grantad two 
patents relattng to the oama subject matter, 
on* hae for Ita object to prevldt a waahlag 
machine with a dotbee ernOa made of strong 
wire amah but glvaa a eovagatad abapa to 


SClBimyiC A1C8B1CAN 




prodoee a wash hoard atkel, tho eradlo has 
no Interior rods or projeeGoos which would 
tend to eauos the dotbeo to hapome eoUagM. 



IbLCBTSATlIia THS APnilCATlOll Or THS QaASUfO 
TO A WASBtMO aucMixa 

The other Inreutlou provMea for a mutilated 
drive gearing for oadllatlwg the clothes cradle 
so as to wash tha olothaa and a ootittnaotia 
gear for revolvlag the oradla to expel tha 
water troan tbe e l otbaai 
BIBTON BING PLACKA— B. HcPaac, Bai^ 
tile, Ohio An objeet of tha inrentloa la to 
provide an appacatua which wm expand a 
ptstou ring, hold It In proper position on n 
pIdoB aad «jrrt the ring into a piston groove. 



A ViaW PAirLT IN aUlVATlQN, niTT XAIPhT IN 
VNincAi* uiNoinnuNAi. ssenoN 

A farther object la to prorldt an apparatus 
which la capahia of naa ta conneotioa with any 
slBe of piston rtag and wbloh oan ba galahly 
aad conveniently manlpnlatad. 

PIBTOM.— tt W PiBlcB, 68 A Broadway, 
Batte, Heat The invention relataa more par- 
ticularly to plaroaa for Internal oombaation 
englaei^ aa object being to provide a platon 



A TIPW IN S108 UTATIQM 

Which la aoaatnicted maialy Of alamlaaat hvt 
whleh la rdaf or ced by a east Itoa aaatlo n to 
taka tka load oaaaad by the aagaUrlty of the 
eonaecclng rod and heuee Inrare as aaenrataiy 
flttiBg plitaa of long life yet malaty of a la m W 
aom. 


EattwagB BBd TiMir 

LOCOXCITITU DRIVING BOA-# Cap. 
NON, Uamlat N C The tavratfoa rdotan gen- 
erally to locomot i ve dviniig hdtea. tad mere 
partlcolarty to a drtvlag box having fior Ita 
primary objeet the auppert of a hearlsg hraaa 
In such manner and of rack ngtaik M to 
greatly oatlaat the aeoal bearing brssi and 
rradev more eOMent and eBeettve serrfM 
throufboot Ita life, and provtdaa fbr Ita raady 
renewal when aveeeeary 

PdrUtadBg tp y^lclBB 
TBACTioN Dcncia— a a Rotjgtop, pdi 
Let Bt, Wlehtta PaUa, Texaa The laveatWi 
pertalas amra psrtlealsrty td traeClan da v i a s a 
sdaptad fbr attschmeat ta wheilf sf meter 
vehicles te enahle the wbeele te aHnlP B h#^ 
ter grip en oefl roeda, mad bolaa, and the like. 
Tka devloe may he readily attached and dw 
tachad from a motor tahlcla wheri. and 4a 
oouatroetad fh sash amhaar as te he ndjastaltt 
te whasls ef Tdriepa dtmrarisna, 

TIBA — T, KmLXAfr imT Bhmeher ft. 
Braaktyn, A A The p rinste t d ehfaet cA the. 


iBTsatlan is te pnrldr p rmAltet flMs fob 
tlra Aera whUh wm oheM 111* os* «f Anmh 
matli tim SB tehlem ef ai g ss iirteUuaE A 
further ehjest Is to gredde a paa c t mr e-pyoof 
eenstrietlon wUeh may he ksadUT tnateiAid 
wkleb wm be atroag aad dawale u use aad 
whirh wffl greatly pcetoag the life ef the ttt* 
mati 

FRICTION CLirrCB.— A C UC9U, addrem 
A A Beaaey, Bannyvala, Csl. The Invnatfou 
more partlealariy r^taa to an antomatla onw 
way frietioa bleteh, whlSh while adapted fbr 
aae oa aay m s ahl aea er TeUelaa levoivtiig a 
drive elenmot la eapartaHy adapted fbr naa lb 
arnnking aattMaoWlaa. An objaet la to provMa 
a friction clutch whMh will taatantiy euoae tha 
driven risment te be eoanged la the elatehiag 


the driven etemeat 

ANTl.gXJD DBYXCA— y Kcwlka^ N lfe> 
Deugal St., Brooklyu, N T This Uveadou re- 
latee to that foam ef anU-ritld devlee rotbmouly 
kaown aa a tire ekala, ta ohjeet bring to pr^ 
vMe a fbrm of tread meaiber asaoelatad with 
a pair of anaolar chalaa A farther ohjeet b 
to provide a device which wIB he simple and 
practical In conatraetloo, atroag In nee. and 
a devloe which auy be qalekly applied er re- 
moved, 

LICBNBB IT«ATR HOLDBA— H- Banwana, 
08 6U Ave., New York. N Y The laveatloa 
relatea to ^ta holdera nsoalty poaltlQuad apeu 
tha rear parta of antomeblles. An ohjeet la 
to provlda a plats holder In which tbe plate 
may be ao poritlouad that it may ba aaaled 
ao aa te prevent anaathoriicd removal. A 
forthw object la to provide menna by whleh 
the Ueenae nnadier auy ba readily read after 
dark, aad may alao wrTt to Indicate the 
direction in whleh the vehlele ti about te tarn, 

DUMP CAR LATCH— W J Rvndui, 187 
Wing Ava., MaadervlUe, Moat. An ohjert of 
thle inventloa Is te provide a locking BMchan* 
lem fbr damp eara whleh is loeatad entirely 
under pud vritUa the car A farther object la 
to provide A latch mcchaolem which will be 
comparatively cheap to amanfaetDre, which 
may he readily lastalkd and whlah win be 
pmetleal nad dprabla la aoa. 

DBMOinWABLB BIM.— H M HowntL, 
Mraroe, La. The Inventloa autte pettkalafly 
relatos te a rim of tha type empWlag a ft- 
movabla oator tire retalntiig naaga. An Im- 
portant objeet le to prevMa faatentag means 
for the outer rcamvihla tlra ratalnlHg lange 
In which the fnatwang aetUm la aqaaUy and 
evenly distributed along the entire elreamfiar- 
esee to provide the giuutest strength aad 
prevent dlatortioa ef the various purta. 

BBBXUBNT TIRB.— W A Baaw, e/e A A 
U Ce., 48rd at aad 8th Ava. New York, 
N Y Tha lavantlon haa rrferenea te a »• 
Blllant BMmher adapted to be ploead on the In- 
side ef u tire caring Aa ol^eet la to provide 
a reelllent filler for a rubber eaelag which 
wm bo puaeture proof and whleh will be folly 
eqalfalent to a pneuamtle cushion when trav 
ellag 

SHOCK ABSOBBBA— L. P maomULS, 
Box 166, OSflalda, CaL Thla Invratlon haa 
fbr ita ohjeet to provldb a devlee ef the eSar 
acter raeelfled adaptad far naa with rndbor 
vshtaMa and d ari gae d to aat ae a 



4 uwenuMNAh BaokioN a» nomr wnnr 


load aarrim aad a* a raahber far 
the reoriL Thadsvlae la of eyttsdriaal 
la two aaetieue vlthfa whM are armagrii a 
plunger and eqO Spring. Tie taHu pwn ilta. 
tha flat entrkpra ef alt. but restrlate the anh 
ward low ef alt irina (he p ls agaf maste tsc 
ward the tuM 

AUTO TlBElMjCc-s-W A >M4A m 
waahae Atsh ChkafPi Ob Ai sbtetjt « the 
inrssttoa to to pfartfe a S^totor S i M torir In-j 
c ap ina tv a destoe fef ■afnring 

nMwt MMt ii (• » «mpm 

. — t -f diwM V — M- ot-ifMEa W-: 

I* wVftf 


a itf m r 

. «N': 

CAiiSswRW _ 

not V. t-i *»»% itol,,- - 

dhleH of the t n red ^ to^t* ppaew 
dWgnbd ter **t e# thi fisepty^ iMa* «r 
btoer llgkld 2M firam ts* h*adto tetoA 
by ptoraotiad vssslhf df the engto# by todSK 
thnrto i d pavuona Aaetber bbfm I* to ifm* 
mit of nanvententir afiStota# the tosh to gda. 


obtachablb truck rodt ]r9* AUfo- 

UOBILBS.— 3. A SRAPimi, addtotoV1|jaf fUr^ 
Atty- Martoall, Mo. This IhTtotMh, RM 
Ita objaet to pceelde a truck bedfr kltoh 
bo anally and qutotoy attnSM to to datoShid 
frem a Ford 


bto trueh body, 

BAXUATOA— A. NSsna, TS4 
Arew, Bfoaklyn, A Y. The totoptiSh irihtM 
to Uquid eoaitog dertoeh aPd: la p sH to nl arir 
adapted for uas aa a radiator fiar antomtolBtot 
but amy he used wberevar It to deritoWa tw 



cool a elrculatlag Bquld. Amaug the ebjeetS 
la to piovlde a radiator hariag Ito parte ao 
flonetruetad aa te bring the alrcnlatlag SuM 
In aoouet with a Inrgt egpeaail anrCeee ^ 
hy tbe mold may be effaetlirely aeelei* In a 1 


and ef 
te to 


ef tha 


BBSIUBNT WHBBLm- ANT. MAnuns, 
P 0 Box MS, Saa Juaa, Furto Blip, Aa *to 
jeet of thla tovratm to toprovide a 
tlou whereto rerittenry tejtotnikd ' 
nea of eem pt eaaad air bptohttag at tha 
roelproeatlDg apokaa. Anethar 
provMa a eompantlvoly atUf rt 
htogad apgkas and maaaa amoriatof 
hnh<whteh wiU toke np the ahoaka a 
lently Hmlt the awtogtag teevamra i 
tookea sod the atovement of the rim. 

OBABING FOB TBIUGXJI UONAlAr-H. C 
CaaaoN, 8881 Ottvetto Ava., Stafleo h, Cteeto- 
aad, Ohla An Important objeet eC the 
veatlon la to provide a vahiele rignel fto atmt 
railway earn and antomo hU efc whleh te riSmto 
and durable te conotruetlen, aad which may 
be eontroUad hy the operator wtthent dettoeh 
log from his oapoelty te oontnl the wakhAob 
end which wffl eBCetleeto advtea adjaeent to- 
hletoa ef fatended change- 


XmON FOB A TOY BOBU AND 
JOCKBY.— A MuLnoNg, afi fif cai Stewart Bala, 
838 Ootombna Av«,» Mew York. N t. 

DBSIGN FOB A AADU90B CAP OBMA- 
MBNT^*-li. A WooMSA IS A Tmcm* Aft-, 
Mouat Verses. N Y- 

DBSIOir FOB A DOUm-E. 1147434804, SSI 
A Tth 4A. Newtek, N. A Th* fa vontot hna 


VOB 

r. 41 


DRStont FOB A 
ffVOmSc-B. B 
New Terk. N T 


We wteb to eaB a t tohtton to the 
wnatolaapeOWaa toaeadnrtotop 
Sms Is- tom? htssok «£ patent er 
worib Omr atoC to *c 


•leetotodl toto ah w si to j l togtotefc 
umnut to ptepar* anf tp u aws to *2 ySSaito 
aiiatiinthma irfmSutlu id ihe haiwlaninhite 
eg tie isi|firmstny swsnus, w , 68 -fs* 

vp tri ni tot d, tafhplaiif e? abia^iUs totocMM- 


rusktts^ titocntocr 
Sto*' ato* ws 
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, t-M^OAL W0T1CB8 

PATE N T^ 

rr fotr tuvtAs invention 

t nMjroii wMi iov^imt mu m 
mU fwr tmd Umtf to lluno * 
O4 ^ mtIm tt f«aM to the b«t 
wiyof obtabitig pmeodoB PImm 
MM oboteoM or 0 modal of your m 
MNiott Mid o daooription of tbo 
d orter, OKptohiHig its opontion 
idl eommualaottoM eio atnetly 000- 
ndaotfii TOBi Moetiaa oxt^- 
lag ooor g MRod of aaronty yaan 
enaWm ua w tmuiy aaaaa to odriaa 
u» ragurd to potentgbihty witbout 
^y aipaoaa totnaeliaftt Our Head 
Book Ott Potasta la aasl fraa on ra 


^ Hub oaptaioa our metboda 


Bcnpc nwc ambrican 

MMb Hm OMm Huia OfOOiH •! 

SHFaJSJiyiliMi! ^ " 

MUNN A cxx 

nvToti 


AohmI SafcaanpttoK Raiaa 


gcUodfla tmartnaa (artabUAai IM) 

‘-“WSttdS w “ 


tsagSi jaaSg^r^ErtC*^ 


par yaar ad 



AiaarlcaB 

AaMrlcaa 


Mr admtlanal 
OOa par yaar add! 


TIm 


a ta ai aaHacrlptkNi lotM and rataa ta 
I eDiuitrlaa. taandlair Canada, will ba 
fa ml Ma d apao ai^eatioa 
Bimtt bjr poaua^or JSpmm ardar bank 

draft or aback. 


■» »>* - , (Md 
Mara aad OMaaWtiidowa. Anyp a 




^£osa 



aOWTAJinAi BMMUMiiiiiHa oorporauoa wobU 
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INVENTORS 
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ToaioMibo Qw f i W yauroAlfyaai 




IMJ Wwk 

M^gaQa awMU " Bfr a ia Mr *Maaay, 
~^1Sa»Ma. 

iR. Bair Talk Ckr 


IBB— IN SSWffTiias; 

^ru vana iwa ca _ 



awfrtat Om Ewtli*k IbvMMirt 

I T la commonly aoppored that It ta not 
poeetue to domoutrata M moromaot 
of the oarth without Mtorato a^aratua 
ISila la vary tar from batag tha ctaa aa 
a ehnpla darloa will Indicate the earth e 
motion 

la the dret plaoa aeleet a room that la 
fairly free from Tibcatloa Than obtain 
a gDod<ataed bowl or tab a foot or more 
In diamatar and rathar deep and nearly 
flU It with water Place thla on the 
floor of the room la each a poaltlon that 
It need not bo dlatarbed for aome boara 
Oat aoina finely powdered realn and apHn 
klo a coating of thla on the mirfaca of 
the water Any floe aubatame that would 
ooat and not be dtaaohed for aome houra 
would do aa wall Next aecnra a Uttla 
coal dnst and aprlnUe aome on the top 
of the realn doing thla In a straight Una 
from the center to the drcamferenco 
Oarry thU line up over the rim of the 
bowl and make it broad enongb to bo 
dearly aeon — aay about an Inch in width 
l%e bowl may now ba left for aeveral 
houra at the and of which time It will be 
noticed that an Intareatlng thing baa hap- 
pened It wlU be aeen that tha line on the 
aurface of the water haa changed ita po- 
altioo and that it no longer meeta that 
which nma up o%er the rim of the bowL 
a matter of fa(t the black line on the 
anrfkoe of the water haa swept aiound 
from east to west 

What baa happened la this The water 
in tha bowl has stood atlU throughout the 
time which It haa been left while the 
Teasel itself haa born carried around by 
the motion of the earth from waat to 
east Another way of putting It ta that 
the earth haa swung amend through a 
oonatderable arc from west to east leav 
Ing tbe water quite stationary —By 8 
feonard Boatiii 

Ntw CoU Method of HUUng 
Porcelain 

F or hundreds of Tears the firing of 
porcelain has been a dtia gum mm In 
Ita manufacture Word haa just nnne 
from Oennany that a Jena engineer 
named Menkiri haa Invented a prooeaa ly 
which the ware can be completed without 
firing although It exhibits all the desira 
Ne qaalltj of porcelain iriildi baa passed 
throui^ the Uln Ibe chief conatitaent la 
kaolin aa usual but thla la mixed with 
varlona otbw materials and a apedal 
Mnder to form a porcdainlike maai. 
1 he hardening process kr a secret but we 
are assured tbe flnlahed product la not at 
an inferior to thi kiln baked ware 
Painting la unnoceaaary slooe Tarlona 
tlnta and colors are imparted by the ad 
mixture of mineral colors The articles 
made of this unflred porcrialn leave the 
molds without trouble The materlst is 
especially suited for the making of buttons 
whUh doBoly resemble those made of 
vegetable Ivory It can also be need for 
making Inaulatont pli>ca oraamenta etc. 

FgrtiUam from the Bind of fhe 
Nile 

F EBTIUBBB mannfacturera and oth 
era are constantly looking for potas- 
sium but its recovery from the audd or 
mud of the Nile River in Egypt la a novel 
soggMtioii. It la only a new snggeatSoo 
far the use of thla matorial wbleh has had 
various a cbem ea proposed for Ha dis p osa l 
The new soImbw of recovering poUab 
from it comes fbom an Kngllahman 
Starting from tha baala that one ton of 
dry audd contains abont ooe-flfth of tha 
tbanal enaivy In a too of coal together 
with aboot 46 pounds of potaaaiaa aaltn 
ba would In one praceay burn tha audd In 
a gaa-prodoeer plant Tha gaa Would 
drive a gas cnglae and dynamo^ nnd the 
enmnt generated would be uned to riee> 
trolyBi tha potash arita obtained by Jlxl 
riattop of tha arima for tha producOoii of 
hydrowhlp ar Ip maka aktrie add Otm 
the the m 14 keing thee ellowad he 



Power Threadinf 

Many a man stUl threads |dpe by band 
hc csu a a ba cannot kaep a power wiachtna 
buey all tha tins 

An 0»hr mmc h t m np t rm tt J ntm komr m 4aif pagf 


Can you thiead a 2 Inch pipe in 53 aae* 
onda } An Oster power niMhlne can 

Have you acrap ptpe ? An Oster oper a ted 
by a boy In apm tune cuts It Into nipples 
at a nice prom 

^cAm Ptm ThtmOnt EMprmmm !■ ■ bnohlM 
mad* up Of actual fteun* vohintarUr glvan u* by 
ownar a aa w eepaoty wwd aad durabU ty of 
thaaa marhinca wrtta lor a Sas copy today 


THE OSTER MFC. CO. CLEVELAND 



Whefha in qats V over the atfiT anficeiae 

WHlTING-AnAMS 

BRUSHES 

llie lesidt b plmsin^ and permaDent 
Owieivilllieiioladn ^ ^ ^ 


mm LinniMJ. j.iiiMisco.AosiM,iLSJL 

I Mr Mar 112 Vbm M «M Ufgwt la the Warfd 


U N 1 S O L 

(gaa U S ral Off) 

Daily blowing down and iba propar um of UNISOL 
araooaUy nr w vm bt lar aoal* pnnranta aral* (ortna 
ttoB Btoiw aad praTonta aomwB and pittioa and 
removo* ne aaa from ataam bodan 

/ oiapAbi aa ra|««g Af omry bodk fl uaro af ia 

UNUOL MPO CO Jmaay Cdy N J 


R3KT aWCLOy H^l. Oil 


r ^ 355 




HOTEL 

FORT SHELBY 

DETROIT 

LATAYgm gOUIAVAgD 
ATngSTgTRlffr 

rftrw ntodkt firom Ptirattt Butimi Omm 


T he traveler to Detroit, 
whether on buainen or on 
pleaauie, wdl find the ac> 
comniQdatioiu of Hotel Fort 
Shelby a diatinet contnbunon 
to aatitfaetion with the tnp 
Every aerviee, comfort and 
conveaieoee which any per* 
■on could reaaonably aeek m 
any flrat claaa hotel will be 
found m the Fort %elby 

lAIWPnOAY 

umo unao hm 

Doiai*, i9W«»ie 
Mtdmm la Kftif — 


Vaarambim aodahlpiianofCnidt Aabwtoa la a y 
quantity Wa produca all gradw at our world tanoa* 
BBLL ASBgara MlNimia Canada Waalaocawv 


all acria i 

Aabaatea product* 

For anything you want In Aabaaloa turn to 
KSA8BEY M MATTI80N COMPANY 
DIPT a 1 

AMSLCR PCNNA U g A„ 
oIUm Mild Bins 


s. o. s. 

American Induatiy 


eflcicncy to meet cofopetitioo and the 
demands of today Byefy scienilflc 
method every bit of cost 
ment is being used in Ibe nation s dOO OuO 
facioncs ^ but it is not enough They 
must have trmmeA Maeayrri men who 
understand men material equipment 
Musirisi Ifmgmttrt 

INDUSTRIAL 

ENGINEERING 

is being taught In a big dignified Ifaor 
ough way by the Industrial lastitiiCe to 
thousandi ol men They are the men 
who will handle the important executive 
work of production Many of them el 
ready have increased iheir salaries from 
200to40(KX ihcir earnings rangn^ from 
12 000 to 3^ 000 per yaar 

II you are interested w a career 
la theoew uncrowded p rol es si o n 
tbe coupon below wUl bring you 
complete infonBation about our 
trainlagibr Industrial Bngtnaerlng 


t Bnat figdi gt paeh New Yofh Oty 
Name 
Addtem 
PkeMtttlYoik 
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SCQDNTIFK; AlCil^dAN 


OrtobwririikL 


"Mr.AtunUh«tprophtlwlumvr«0kaeim 
ham cenrn tnm.”— London Daily H&w» 

THE FRUITS OF VICTORY 

A Sequel to **Thb Oeeat Ijxcnnoir" 

By NORMAN ANGEtL 

I N this new book Mr Angell re-exmmines thenrono«HkMU he eefc forth 
in *^7110 Greet IHueion** in the light of the Wtn4a War In eeope and 
■Ignifleance, It ii ai tremendoue a work ae waa the fooMHU book to whi^ 
it IS a sequel 

The taondon Dmlp Matl mmvm **The theme idikh Mr. AngoU elabo- 
rated in 'The Great ulusion/ that war does not ikaj, was cUeweed Teiy 
widely up to the time when events proved it to be oowe c t bepood au 
question Never has a writer’s theory been so swiftly put to the iett or 
come more triumphantly out of it His new book, *The Frtdte 

of Victory/ is as closely reasoned and as persnasiyely w ntte n as was 
'The Great lUusion * " # 

PHemSSOa 

You U90 Pow^—You ShotM Rmi 

AMERICA’S POWER RESOURCES 

The Econohio SroNincANci or Coal, Oil aitd WATOt-Pown 

By CaQa GILBERT and J. E. POGUE 

'T'HE authors made an exhaustive investigation of those power re- 
A sources upon which are based the proep^ty of the nation and the 
well beiiur of our mere than hundred million people. They reported to 
the Smitheonian Institutlonr and their findings created almost a sensa- 
tion In this book is gathsred together their various reports to the 
Smithsonian Institution, with additional matter, the whole organised Into 
an absorbing volume Briefly, the book points out which power resoureee 
we have, what we may reckon on for we future, and what should be 
done about our coal, oil and water-power to hold us above the poverty- 
stricken nations of the earth. 

maps omI cfieFte. Mm 00 


You Urn Rttihoada-Yom ShoaU Raad 

the American Railroad Problem 

U LEO SHARFMAN 

PnomBon or Economics, UNtvBMiry or Micbioaic * 

^HE object of this volume is to provide for the inteHigent dtisen — 
1 including the general public, as well as the student, the publicist* the 
legislator, the busineas man, and the railroad security-holder, executive, 
and employee— an anaMs of the American railroad problem as it 
presents itself today ^e historic antecedents of this problem are 
Driefly traced, the trend of the more reosnt railroad developments, par- 
ticularly as manifested in the war administration of ths railroads both 
under unified private operation and under Federal control, is carefully 
described and evaluated, the essentials of reconstruction pmicy are sub- 
jected to seardiing examination, and the elemmts of the adjustment 
which accompanied the restoration of the railroad properttos to private 
management are set forth in detail 


Mm $S 00 
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Mart with tb» nata for m 

nitrate. 

In another pro c ees he imdd bun the| 
sudd to dksrcoal In an oven heated by the 
sudd, and use this charcoal Cor the manu- 
facture of cyanide, from whidi he would 
obtain nitric add, via ammouta, which 
again could be coabined with die potash 
salts to form nitrates. He states that 
this sudd charcoaf Is trse from sulfur, 
and that with it, owing partly to its phys- 
ical condition and partly to tbs contained 
alkali, the reactitm pr oceeds rtpidiy at 
mneh mof 0 econottleal te m per a tores than 
with coal or coke^ which require high 
temperatures. 

Fmdi UtlHitlon at Fish to 


P UICBS f 6 r mMt In France have be- 
come so htidi, reports the Commercial 
Attacfad at Paris, that msny psople have 
been forced to discontinue purchaelng In 
dicsttone are that the sltuatloa will be- 
come worse during the winter Ftm 
meat now coats almoet as much as freah 
meet This has led to a revival of tiie 
campaign In favor of the consumptiou of 
fish to replace meat Much has been said 
and written about what ahould be done In 
this connection, and the result has been 
a certain Increaso In the cold storage 
transportation facilities to handle shlp- 
menta of fish to interior dtiee. 

The Aaeoclation Francalae du Frold haa 
undertaken vigorous propaganda work in 
order bo bring to the attention of 
pnhlte the ne c e s si ty for a wider apptt 
cation of refrigeration In the hendllng of 
fish It Is pointed out that France will 
have to face a defldt of 800,000 or 400^- 
000 tons of meat per yeer for aome yeers 
to come This deficit mMt he filled by im- 
ports of frosen meat or by the utillsstion 
of fish 

It Is estinuited that 80 to as per cent of 
the fish brought to French ports doss not 
find Its way to the cusomert, being spoiled 
for lack of refrigerttioii 
Plans have been made at Lorient for s 
demonstration fhvorlng the consumption 
of fidi at which the Undersecretary of 
Mtate for the Hercbant Marine wlU be 
present Models of fishing veassls 
equipped with motors, oold-storage cars, 
and In fact everything connected with 
the catching and distribution of fish win 
be shown 

The Government has Interested Uadfl 
very much In the matter of dtstrllmtion of 
fish to the consumers. 


What Hm Bm sad Aboto 

I N order to have pOtiiloii In s mspilOlfif 
one of whose dimensions la time s 
thing must have position In time— it may 
not merely exist but It must happen— it 
must cease to be a thing and be an event 
For the most part Dr RIossod escapes oon- 
fnsloQ of this sort, or at least does not get 
too explicitly tangled up in the web of 
time and mmet, but whan be lists as 
typical elements In the apace-time mani- 
fold “your peadl, tha dlacovery of Amsr- 
lea, the sua aad Jiext Friday,** he allows 
the popular styls to run away with him 
and get him badly bunkered. The matbe- 
maUcally Indlned reader will lecogalfis 
readily that only ooa of tbeae Itema la 
really an event eorreepoodlng, in the 
space-time nmnltolA with the point in 
the Budldsan gsometry of two or thrse 
dlmenalona Oat we Isam In a choot For 
the sun and the pencil poeeass esrtoastoa 
In ttiDs rather than mere posMIou thereto, 
Jnst aa a line possewis eatmaloB in ene 
of the three dl itteu sloaa of mace and posi- 
tion in the other two. So the gun and 
the peadt If fix the eake oC argeaMMt 
we aariffs them poritten rather «b- 
tenatoD in ths three dtmsnrinfis of 
yor reepcMd to the line In 
they are In tM ttaes eitanfilnf la Che 

m to Friday 



to a 


der, etc, of three dttoeimttoaa in thie^ 
X«oA Indsaff, to m oeto-mathstoetieat 
mlod It most neat eteofisther egtraofdk 
nary that froitf the vtowpotat of the 
four-dlmeimlooal geometer of apfiooCtont 
the act of dropptog a p ea dl oa the door 
or of lookini at the nm ^s p rees n ta a 
oqnfignratloa of more elemeataiy dterao 
ter than the pendl or the son itnif— a 
conflgnimtion pnnsasing oely poritlca la 
the time dlmsarioa, rather ttum estoa* 
stoB, and 80 OB tbeievri of a potot ratiMT 
than of a Una. 

NEWBOOKaSTG 

An OuTuira or Phtsicc By h, Sonth- 
ema, MA., B.Sc. New Tock EL P 
Dutton and Company, dvo., 808 pp.? 
iUnstrated, 

Uavsesl la snaiifmtnt tkla tsxt alms at 
innirtoi kmasM ta tks itefisat, UBperttag 
•oUd tnstnietioa U tb* ssbjset aad pressaS* 
Ing matter of am la bit futara. It bogtas by 
BiMtlag tbo studait oa bis owa grooad by Isto 
pisssliig upon blm tbo utiUty of tbo laotnia- 
tloa. Tbo nowor kaovladao Is oaibodtod la 
tbo oonm Itsdf, and tbo plans of stady la- 
cmloato roal voiklng Moan 

Tin MAXAOBlfBIfT AND TRB WOSKEb. By 

George F Jdinson and others. New 
York and Chicago A W Shaw Com- 
pany, 1820 8 vo , 228 pp , IUnstrated 
Maaofaeturors, Xaetovy oiooutlvcs sad auuw 
agero wlU find o ug soo tk ma of timely help la 
tble Toluam in whteb tbo esperl oa ooo of wotl- 
known Mnofiictarlag Smo are aanatod by 
mam JdMtlSod with the Dram* saeeeaaoa Tbe 
oontilbationi tell how to build up “a oea- 
wnrtby labor polley." give eiamploo of *‘poN 
oouar management, deeorlbe tbe 'lioase aad 
■enatr* plan, explain tbe Whitley report, aad 
treat la detaU an qacatlons of labor roattna. 
Ubcuanxcal DsAWtno By Franklin D 
Jonee. New York The Indostrlal 
Presa, 1020. gvo , 842 pp ; IUnstrated. 
This new work le dlotlngalahod from ordi- 
nary toxts oa tbo MilOoet by Its emphaMa on 
tbe aetnal awthede of up*to<dato drafting 
rooms la maehlno baUdlag plaats. OrlglaaUoa 
and devflopmont of daslga, to dimiaotloa from 
tko mert repreeentatioa of It by a dimwlBg, Is 
a matter npon wbleb great etrese is laid Tbe 
treatise wiU greatly advaataga tbe ■tnOeat la 
tbe eebool aad tbe bMlaaer in the Shop, ea- 
abXJng them to grasp tbo reutivo praotleal 
importance of olomoate and detalla, 

Fnxs Ain> Fixine. By Oh. Fremont 
Tnuatoted by George Taylor. Nsw 
York lassc Pltmsn and Sons, 1820. 
4to , 148 pp , iUustrsted. 

Anyosa interoeted In tbe teebnelogy of fllo- 
w s Mn g wtU approeUto this autbortsad traa» 
latlon of K. rremontia baste work by aa 
lb export. Tbe yermtUlty aad wlglaal. 
Ity of tbe treatloe Is faitbfnUy rUBoeted ta 
the transis tio n. Tbe origta aad ovolutin of 
Ike ms, eats, testa, aad asea. ace sst forth 
lastraetively and oaggsotlTely, with Utaotm- 
tioas BoppUed from tbo rtSb coDoetlOB of tbo 
author 

KEPum. By Walter W Bryant Nwr 
Y^ The M a omllinn Company, Ifiac 
Umo , 02 m. ; portrait 
la tbe entortslalaf otyto ebarastmlttls cf 
a “Floaoorf of Progross" owlis, this 00 m- 
paet blogrspby piasos bsf ore as tbo pro-X^lm 
sstrouomy, dsUaeatos Koplsr*s osily US, toews 
dobtsdaooi to Tyobo Biabo's rtsstvstnme 
Us laws, aad mnasmrim ua tile slag 
ysam Tbo usaal ayp ia m iss of iatoo aad 
baUogiapliy are to ba loead. 

Tin 81 ^ Railwat Loom ufff v n . By H. 
U Ahrens, M.LMltolLB., New Terk: 
Isaae Pitman and Sons. Umc; U4 
Ututrathma. 

Butbor has by 
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Dlnnnament 

T HICRB Ifl a mUiority-Hi wy mnall minority^ 

(iinonB ua irhlrb Icnjpi with Alafavor upon the 
dlanrniuinent confereiKw which bae been called 
by Preiddwt Hardlnie The attitude *if these gentleman 
rangee from a nilrthfnl Bkejdiclam to bitter opposition, 
an oiiiMinitton whUh Is ikme the lesi fierce becaoae It 
U of necewlty supiiresaed or luentjoned In moat gnarded 
tenna. The prljicipcA^lbarge brought agalnstjtbe whole 
Idea of dleanjiumcmt Is that It has been brought about 
hy the persistent of the padflst Uf 

lydo mnch thought and Inveattgi^on 
1 wa art cunvlooed tfai||)|whlle^tbe 
la naturally In favor <v the confer- 
repreaent only a very small 
minority arooi^ tW all-bat nnanlmoua niajorl^ which 
has welcomed) President Harding's action in m belief 
that It srlll result In untold benefit to bnmonlty 
The ont-and-out pacUlat la a man whose maiiul proc- 
esses are badly twisted. Not only Is his logic ont of 
balance, bat bis vision Is so limited that his mind Is 
never presented with more than« fraction of the facts 
upon which to bast his oonclnsloDs. Instead of lookbur 
out upon th4 world arith the full angle of 
intended by his Crsator, in which be can see tMnim In ^ tbd roaX^ 
their relative proportloiui, he looks thrcmgh A tsl^sihpcf^ 
sees one ob)e^ at a time and forgets that ^ 
looking at the wfliole worlds but only aujpiJfy 
portion I I . s ^ 

PeaceT Ofsf|talnty we«il of ua ora In favor of peace, 
but we want d im*m baacA^pon law and fo^uM upon 

a just regardlnot, only for rights of otr 

tmt for our bwn| rlghta^ complete 
ammmenu detnaujled byrft fBblflst would 
eat possible Inf uc^n^nt to disorder Tlie soldier 
sailor are merely •the poltcemeo of the nation 
would beonnu^ of our rlghU and our property tmW* 
disbanded all the poUce forces of our great dtlesl If 
the fabled millennium ahnold evec come, a pnlfoa-leea, 

Hnny-lesB and nuv>-l«si world would be possible— but 
never till then. Now, as our renders well kDOiv, the 
Hi iKNTiFic Ajcsatckir Id In farar of a Judiciously regn 
latsd disarmament Not of llte complete abolition of 
arms, but of a regulated disarmament, which shall ca| 
out cmay compettttou and lead to the adjustment of a 
nation's nhval and military strength In accordance with 
the existing and the probable future Internationa] oon- 
dltlona. That Is a very different thing from pai^Aant 
Pactlinn la a peril to tbs future security of nations 
Hegnlated armament by agreement among the nations 
will condocs to national safety, peace and wril-bslag 
Tile spjrlt of the forthcoming conferenos will be 
determined very largely by the sidrlt In which ws enter 
It, and the attitude which we asanme toward the nations 
which we have Invited to meet na anmad tha table, 

Hsrausr of the onhiee position in which tbs world war 
has loft ns, nor Ipflnenoe at the conference la bound to 
be predominant^ It la our confenmee, called by our 
President, for the purpoee of eettltng certain ontatand* 
log and ver> disturbing intematlonnl queattona, mainly 
In the Padfli If we enter that fxmferctics with the 
conrlctlon that the rent of the world la preparad to be 
just as honorable, jnst as fair, just as frank as our- 
selves, wo sliall give a tone to the whole aerl« of dla-^ 
cussloDs which win carry them through to a brtlUant 
aecompllshinpnt It obould be for us to remember that 
the world which wo have Invited to meet us ts a brokeu 
world, a world that to very rick and wounded abnoet 
to deoth Our guests will enter the cimfereiice bearing' 
a crashing toad, Imposed b> their naval and mUltaiy 
amtoment , and we firmly believe that there to not one 


SCISmiF^ AMSilCAM 

of them but wUl come to the cottf bteuo a eaMsy tu hm < 
that burfian lightened as nmefa ns may be humshly 
posslbla. 

Tbe spirit of the conference will depsnd vety htogely, 
also, upon tbe attitude of the naval and mlUtayy ofltosfa 
who will advise the coaferees and tqvm Whsthar oc 
not they give hiyal support to the PresMsot, tbs Oa<n- 
mander-ln<fiitef »f both the Army and the Navy, In his 
noble effort to assist tbs nations to adjust tlvair odt- 
stamllng problems and throw off tbe crushing burden of 
overdeveloped armament Huch an attitude will go a 
long way toward securing the desired regnlta. As 
regards tha press, it to to be bopsd that jpumaltota^ 
and eaportsro^ sot merely of this eouatry bat of all ths 
cqpntries oonotrned. will reoltoe the used for great can- 
tldn In dtsenering tbe dellberatloiu of the c ^ erence. A 
cotiatotently Mewdly attitude and a determination to 
avoid tbs sensational and the dtotnrblng, and to racoHl 
tbe doings of tbe mnferefM*e with the most literal AM* 
Ur to fladtir Wll go far toward making It a brilliant 
sueceog and a OMhlile landmark not merriy In our na- 
tional history, but In the wlwle progreea of dvlllaatloa. 




TM Techniqiig of Botod 

of us who ha¥a fgaMed over tbe fine 
hl^whya of Korops cannot have failed to pocioe^ 
ab'lntervato along tbe imulBlds, men who were 
Aigain^lii breaUng np stones to a sUe snltaUe for 
road^lpkf^ tn g^tlon to his pile of bruktfi stones, 
each -Iran vmnld have another pile of sand ur other 
ruad-msaglng matMial Hto sQUlpment would indnde 
a wheelbarrow, a abovel and a pick axe. Oocaeionally 
the traveler wtU come across a man who ts patroUIng 
the road and looking tor the Amt Indication of wear 
He to not long In Andtng wliat he to looking for l%e 
ladifiant breakdown of tbe road may be very InsiA- 
nlAcant, possl^ 

^at^ by 


merely ausmaV pool of 
nr, whidi, to hU epepert- 
a alight dkpi^ad^ of 
int With ms pickaxe 
.^rfhee and Alle In tbe 
brokmi stone or gravel, 
ice and leaving the passing 
traAlc to ebfnpact the newly laid matoial ^ 

Altbongh these operations are very rimple, they axsnb 
pitfy that system of careful detailed supMTfelon ilAl 
oonatant repair to Which the main roads of Bnrope owe 
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their very fine; 
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repair of the 
atltum the only 
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lldon. Long experience has taught 
that this careful supervision, this 
this early detection and inatant 
evidences of disintegration, coo- 
ihle method of keetdng a road In 
condition 

Our hlgliway conunlaalons should consider the prac- 
tice of the ruUroada, where a conudete organlaatloD to 
maintained tor tbe upkeep of the track, with oectlon 
gangs, foremen, snpsrintendents, engineers and so on, 
up to one man upem whose sboahSeni rests tbe ultimate 
authority and reigrinriblllty for tbe whole aysteiA. lOnly 
hy such methods onr rapidly growing nscgs^ of 
hltfiwoya be ecoiioii|Mly and pMmanently malmlasd- 

Here to a lesson nay well lay to heart. Too 

often onr methods of roalT molntebancs are as dlKenst 
from those fottowsd tn the older countries as eonlA well 
be, OonsequenUy our newly built macadam and gravril 
roads soon fall into that stots of chronle dtovspahr 
which still cbamcCsHsss so large a part of our highway 
lolleage; It will be understood, of ooarsA that tbs ahovb 
to not wrtUen with reference to the best of oar eofioreto 
and Tarvla roadbeds^ which hove resclied such a polat 
of excellenca that, etwpt under Mfy heavy motor truck 
traAlCf fhsy are not oObject to a rapid breakdown. 
However, on our very dasri roads of this ctaMi ft would 
be adrisaMs to maintain a syatsm of rigf^ laapsetioii, 
and see to It that mgr spot where wsekhem dpvelcpa to 
at oDoe restored. 

Our plea to on behalf of tbs grade of roAde which to , 
intermediate between a oooemu road and the etnnderf 
countiy road tpoo these tte Betotmoi^Ryetaai ef ^ 
oeusetose patrol and repair comd be IntroditosA^ vM a 
vast saving of pebtte funds and with en om yns advtoh 
tags to the travsUng pulgto Toe oftetoaftw boUdtotfa 
stretch of highway, tbe iraU to toft to tbemercy of the 
etemeiita end tbe mktidMg weer and tear ef tmf5& 
Instood of petrolling the pew roadway wfttlt 
are eqiOpped tor the rwato of any InctotoBt hgeatdOWIb 


Th$ Sowrea «f bapbrntlm 

T HKrtta must be readme to wbpm the 

of tbp edlttNial page has at one time or risother 
presided as Mtien^sttof prohleiB. When tim 
»KBa" fails late ths rtvec and tbs totomity to followed 
by a deeanci att eB or a ditonse «f tbs dirigible at 
opposed to tbe alipione^ or a eritkal eodlyels of ths 
structural toatures of tide pdrttculty craft, or a general 
dtocuseion of the octotUde spirit of iQveetigattoB wMch 
gets the most out of fodi a disaster as oppossd to ths 
layraao's indinatloD toward mars panto it to obvious 
Where to look tor the source of ths sdltoris Insptoatiom 
Ourroit evsnts and timriy tspips, which provtds the 
sutlrs supply of Ideas tor tbe edttoHal writer of the 
dally newmiapsr, play In tbe Hto of tbs tnsgaelne edltar 
a pert^Dwrsly lass leriosira Th^ must oacessacUy 
provids^ to svsry on e who writes, a goodly part of tlm 
Ideas that are necessary before one can go into ezaem 
tlvs sssslon with pen or ty p ewri te r. 

But the weekly and even mora the moatbly sbest has 
to exerdse discretion In Its ebotes of " c u rr e nt *^ topics 
f6r editorial dlseusston, tor the majority of such topICB 
do not remain current and aliva tor a period eom- 
spondlng to that consumsd between tbe editing and the 
ap p ea r a nc e of such a sheet In direct proporttoa to the 
iMgth of thto period, It to nnceeesry tor tha editor to 
turn away from immediate current eve nts ' ai^ seek 
inspiration cOsewbrn. Where does he get lt7 Why do 
we And In one issue A mors or less bunKwoBs dleens- 
ston, say, of the current vogue In sobp advsrtiring. while 
tbs next la toatured]^ a ssrians dlatrlbo upon present 
tendendtoi In hattMlp dirigi^I Why to this week's 
tesue marked fay a ero n j i pto against tbs too toss ass 
of alarming danger sl|^ gt points on our hfgbwaya 
where only one hsnt on suldde could achieve an acci- 
dent end next week's by a hearty endorement of the 
tendcncleo and achtevements of modem riectriod re- 
aeurch? 

Tbe tboughtm reader must long sinoe have mriwd 
tbe oondustnn that tbe editorial page rspreaaitts tpore 
or lem a refiection of tbAvedltor'a experienca from day 
to day and from week to This would have been 

strlctiy true a century, peiWps even a quarter centnry« 
ag^; today It la not atrictly acenrato Tba maU brings 
Into the modem editorial sanctum the prewMgented 
epitome of the dally experienoea of thouaandS of other 
people^ who are tor eume reaaon Interested in getting 
batore tbe public tboee expertonces, the vtows to 
^blch they hove led, or the rsenltB which they hote 
brought But this does not change tbe argnm^ 
really; U merely mnUlpHes tbe editor tqr ten or p 
hundred or a thoueatol. 

UHlmntely Um aahjsfi tor editorial dlacneston jmmt 
cpsoe out tba editorKmtiid, or oat Of eome mind that 
has hupreSlM Its c^Miton nwn tbe editor'a, Tba 
thlngi tbaf are u pp4|^ Ip thU mind are the thtuga 
that come amet Aaeny % the snHhep and boll eft In ton 
shAifti m "copy " Tbe phlloeophtcal dUcumlon of eoAP 
adver ti e em anto can oosm only ffom epa whs has read a 
tow soap a^vuritomneata with a eeelhg cyA An lataiwctod 
and ttarblgtornd. The harani^ on tbe hkttteahip 
of yeritodsw^ add tomorrow tom obme c«dy 
ode who kmM e p a Mh l ns ahOut bntttosblpsL gifCa stoee- 
thtof abotoh battieritips, and hSa had battieatopt pern 
to htodtosafton at eome time in the kamedtoto 
Tbh yip rato f oA of dt j Aner at the maudto ad 


Irtitoerdiim ^hi|lh«M ektoa fftm toto. who 

has >iffy taiisnily edtotod fd if paee, Ito 


Witon to T e d, ohto to laA 
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A itt» l iwi fc enedirily fartaedii fet dMtik 

iriep#^iieeliuefl^ 

«|Mr taapesrm mil its InMM ipor- 

pMi^'seeilwlttteiniil It la s blw^^os Unm end 
Is • fm dseldsd tnpmwMt orsr tbs wsl Is^ so- 
l^tofsA w 4leii p e rjo m inssnmdi ss it sItss « dsMilPg 
Mwr^IMs with s SBlnlmvm cons m op ti oa of air* 
mA '■ 


ffliat Tflatrlc la 

SO^, bOt so smeb lo the borne ss liTtbe Is^ 
dostflSA When oonoestrated best Is reqttlfed. In 
tmoL tbore la ao etbar tons of beet that am be sp* 
piled With tbepredseaesa of eleetrie best, sndlocsUssd 
bss tiy of psM of m s ot i lne a and eqolpaent la fbst 
eeaee to be an slSM>at tadaslTri^ eleetriesl fletd. Set- 


erst of tbs lares electHe cooqnides are wnr 
beattbe vnits lor loesUasd bast, and tbe oo os eqaSD c e 
of sa^ con e e iat ra te d beat la aa economteal nee of 
electrCo airrtat 


Macttan Ifstar wM OenbU^ce ftater<-^We lean 
from tbs JRafetro-teoMeoM Biet96hHft that d OOlogoe 
Arm baa ptaoed on tbe market a donUe motor with two 
dtotlnet atatora and two caea armatnree with oqppar rode 
eotoff ttaoagb both motora, oonnected in the middle hr 
two MglHnalatanoe alter strips. Tbe two motors are 
liwaaed tn a aiiiglaBbtit caattnc wblcb contains an en* 
traaea sad an eUt flanga tor cooling air, tbe rods 
b et ween the two armatnree acting aa an exoeltent air 
ImpeUer. On top of tbe motor la mounted a controller 
SWIM with atfen points, permitting aa many eouMin- 
leal I peeda and torques, without the nee of anr re- 
Blstancfi^ bjr atnipte oomblnatlona of tbe two atatora In 
detta-gtar aeries and paralM. Torqne, efll^enqr and 
speed enreea of this lutereetlttg motor are glmi. 


B a rtrl e €aunan ' A great earietr of elaetele can- 
non, baaed upon electromagnetic prindptos, etocting 
a ateei abell tbrongb one or more solenoid bare been 
doreteped from time to time but with no practloal 
reaolts. A Frencfa engineer, ]>^adi<m-Villeplee, baa 
worked out a new type of electric cannon wblcb la 
deacribed In Jtooae Gteaerola de PXteetricUe, Tbe basic 
prindple of tbe new gun la tbe fact that a current- 
canytem skwsM condnetor will travel acrow a strong 
magMUc AeUL The aotlior bsllt during tbe war a 
model of such a gun, wideb shot a no-gram projactlki 
at a nmiale TSlodiCjr of 200 motm, ptorolng eaaUy a 
large bard-wood Mock Tbe author dirocta attontloo 
to tba toefc that because tbe gun windings are used tor 
only m traction of a second, enovaroua amounts of cur- 
rent may be used of tbe order of 100,000 amperes and 
ove r and supfOtad by a flywheel dynamo or a storage 
battery 


BMagtof the Lamp to Um daaner^Tha beat lamp 

made aoott toees its eAdeocy it It la not cleaned at 
frequent Intarrals. Hence one of the regular jobs 
about any industrial plant that baa any prete na tona to 
effldent operation, la to dean the lamps and reflectors 
at regular Interrmla. In order to dually this work, 
there baa latdy been placed on tbe market a safety dis- 
emmeettng iMiDgar, M It li called, which enblee hlffa 
laa^e to bo lo w o r od owajr from eleetricot coouct and 
duiMOM nortof mochiaoiT for deoalo, and ronowala. 
With thia doHea In aaa ona man can do tho work of 
thnw U implad tho dxtnroo doan and holptnc tha 
many laipo indoatrlal lanqm to parferm tho dntr for 
which thw woM dotHnaili Tho oidatj dtaeoanhistlag 
hanjw boMa tho lamp In pinch hot for p nr pwp i of 
doaabic arUuap rmowal tho rdtaetor «Bd loiihat, i>jl» 
nnaoectlnt automatically from the loorco of enrtdnt, can 
be hnratoA hfr toleaidiig a eonTcnientir Weatad oKata. 


Hair f aafcrChksca T ali ph ana CaUa.>4hi JaataUif 

tkm of W hnportnnt aodal t el aph o H o coUo h o twi^ 
Itow thatc and Ohkoao la zapidlr prnKf iail ah ite 
dm a rl eMt J P tla ph o n a and T o l a araph Oompanp Mpoch 
laf thpt fhanaw toih-Ptttahafib aaetlMi win be 
nadp fbr aarHhO tha Uttar part of tbU poor Tbto 
tong hM hot hoiB audo poadUo hp onlp ena or 
ttm dhnfloiltaanth hot hp tho coordln otton of dtrona 
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Ha Spead ef GladanK^-Studytog Alaakan glaciers, 
Prof W ft. Cooper flnds that Muir Olacler has receded 
ao mllas In the last 127 years. 

Aa 014 Tampla^M Steyon, aaar Corinth, the foun- 
dations of a great Doric tempto probably dedicated to 
▲rtemis, have been uncovered. 

Free Ceurae la SbeeaMbtoga— Tba New York Board 
of Uducatlou oftora a free, practical coorm in the mann- 
toctnre of boots and shoes to beya over 14 years of age* 

FaraweQ to Fatry Storiaa^-^ BdbriMvlk daeree for- 
bids mention of falrim, angela and dovUa In bo<flm for 
children. Bclentlata take tbe |jlkee of the angels, and 
**priooely heroes" are painted as o ppr essors of the poor 

Bet-H aa dad Landanand— A thermometer, suspended 
for tea minutes Inside tfao conventional silk hat of a 
Umdon pedostolan, reglatorad lOT dags eo s. The Lon- 
doner atm dings to these baabtraps and pays In dls- 
eoeetort for bis prldei. 

Cubs Aid Antlqnariana.F— TTie coneusaloii of anti- 
aircraft guns credit tbe plaatser of a font in a church 
near ftltttngbourne^ Bagtand, revealing an Inner font of 
lead In line preeervaUon, an example of 12th-century 
continental workmanship. 

Werid*a fthofftoand Champtonh— His worid sees its 
youngest champteu shorthand writer in Albert Schnei- 
der. 20 years Old, of New York. He wrote 170 words 
a minute without a single error, 200 words a minute 
with 12 errors, 240 words with 22 errors, and 280 
worda with 44 mistakes. 

Sealing Fruit with GumuMd Papers— When gammed 
paper tape Is used to seal fibre containers in which 
apides, melona, peaches, and citrons and other fruits 
are shtiqied, these are kept in a fresh condition for a 
much longer tlme^ the actual extension of time depend- 
ing on the kind of fruit This was determined by ex- 
periments In car lot shiproenta 

Alpdna Aeddents.*— From April 1st to mid-August, 
In North Tirol, 28 dJmbers lost their Uves and 76 suf- 
fered severe Injuries. Prominent names are among 
tbe killed and mlaring. Three men ascending the Dent 
dtt Midi were struck by a huge tolling boulder , one was 
killed, another pinned down by the leg, the third 
secured hdp after five hours, it was then found neces- 
sary to blast the boulder to release the victim, which 
took another two hours. 

Bumferd Fund Awarda.— Tlie Proceedings of the 
Am^can Academy of Arts and ftclences (No 10, Voi 
06) has a complete list of Its awards and grants from 
the Bumford Pond for Reeearch In Light and Heat 
Fonns. The first award went to Robert Hare for bis 
oxyhydrogen blowpipe In 1888, and tbe lateat to Irving 
Langmuir for hls researches In thermionic phemimena, 
In 1026. Between these early and late awards many 
tlluMrlous names appear 

SanUght Ages Ctethea. — ^Bain, air, meehanieal strain 
and bacterial action all ahorteo the life of clothing, but 
sunUgfat Is its worst enemy. Gotton and linen are more 
resistaDt to the deleterious rays than allk and wool, 
dark fabrtca escape longer than light ones, and coarse 
material tenger than fine, On the other hand, dyes 
fade more rasddly In cottoii than In wool Clothes 
shonld be brasbed freqb entl y, and when not In ton 
should be put away In a dark tdace. 

Tba Mecbanlam af Gtodmr— In tunnaling throu^ 
glacters during the Alplae operations of the war, oppor- 
tunity was offend tor ob au ' na tions of inner structure 
and movementn In abaUow cuttings, characteristic 
only to be eacpected at roucb greater depths were found. 
Tba altarnatton of lighter and den se r layers cannot here 
be cauaed to p f easurcb but must be a primary, sedl- 
n wa ta ry fonnatfon. Xntortor erevnsees often rnided lo 
a ptona of stratUteatton, thug pointing to tbe tmport- 
uneabf flftcta planea^n tha gtocltf meebanUsn. 

Hadkal Fbaa Baatriotod^-JXlm Johns Hopkins Hos- 
pital has limited its ^mrga for medical attenUon to |86 
per we* and baa mad* the maximum charga for 
aa epamttoB. Httberto tha medico has torored tbe 
poor dad recouped fpm the vtoalttof a certoln cUnIc, 
j6r«kafliple,is8a1d to aacertata the patient's income and 
tax It Iff per cent Objectors to the new plan believe 
It wBl regalt in btgbar chargee to tbe poor Dean 
WlUtiUMf toalto* A statement defondlim tbe Eteapttal*s 
eouraa potatfiig <Mtt that It Ja a phllanthrople edvoa- 
tSoiml Insdtntloau that tos nyw rviM stress tbe altruis- 
tic Idtol af tba^Brids^oa; gM that, rince but 1-d of 
its 800 bads wULha avaflabla w^vafa patlentsi there 
is no danger of tim thrifty rilh excluding tbe poor 
Ifforaovar tbe antboriUes may, at their dlacredon, altew 
a Ugber ramwwratkm than tbe new rnjes provide for. 


ne Jebn Buitaugba Memorial Aaaodatian baa ban 

organised to protect bis bumen end camps and to pre- 
serve them, with tbelr wild life, for future gencratkMUk 

A Golf Story frm Canada.— Ontario squirrels art 
aiqwrently mistaking golf balls for nuts. A Curlidoo 
Place golfer found 41 balla In one hollow tree, and 
farther search of the squirrels' caches revealed GO im^re 
lost balls. 

A Pigeon's Bacerd Fli^kt^A pigeon from the Gov- 
ernment's loft at Iteltavllte, Md , delivered a mesaafe 
from Mayor Thompson, of Chicago, to President Hard- 
ing In 10 hours actual flying time for tbo 614^ miles, 
breaking all form» records. 

Steel Jawa Are Cruelk — One-fourth of the aaiqials 
caught to steel traps are worthlesM , 15 tier (!ent escape 
by oliewing off a leg. Many arc eaten by other anl- 
maU, ail suffer lingering torture The American Hu- 
mane Society offers prises aggregating $800 for the Itest 
essays acquainting tbe public with this cruelty and 
showing bow It may lie reiiiMlted 

Ufa Histories of Fishes. — In spite of a depletion of 
96 per i«nt In hts technical Ktiiff, the OorntnlKsioner of 
Fisheries reports notable pnigress in biological Investi- 
gation Mucli has lieen adde<1 to our knowledge of the 
lives and migratloDH of tlio Pacific coast salmon, of tbe 
paddleflsh and smelts, of the whitellsh and ciscoes of 
the Great lakes, and of diseases of fishes In the St 
Lawrence. 

Snakes aa Source of ProflU — Near BrownsvlUa, 
Texas, W A. King conducts one of the largest snake 
farms in the world, with a hundrod hatchers constantly 
employed Tbe farm supplies specimens to maseams 
and poison to chemists ami me<llcal men Kach rattler 
>telda aliout a fourth of a fomblerfat of tho deadly 
green liquid, Snake oil, as a remedy for rbeumatlsm, 
brings a go<ki price, and hides and rattles are used In 
tho manufacture of novelties. 

Jenny Moequitoea,— The annual report of tbe State 
Department of Oonservatlon and Development declares 
that extemilnatton of tbe mosquibi would, In 20 yearo, 
odd $500,000,000 to tbe States industrial values, and 
that a 5-year campaign costing less than a million would 
eliminate the iiest for all time Dlseoso-bearing mos- 
quitoes, local and not numerous, are readily controlled 
by local efforts. On the present siwle of appropriations, 
It will require 15 years to banish this pest 

Campaign Against Rabbits. — Since January, Grant 
county, Washington, tios held 25 rabbit drives with a 
total of 08,050 kilted The rabbits ate up 4,000 acres 
of grain this summer at Moses Lake In six months 
tlie Department of Agriculture distributed, free, 000 
ounces of strychnine, and one ounce of this poison 
destruyeit 1828 ralibtts In a single field There Is a 
movement for winter shipment of frozen rabbits to 
cities for free dlstributioo among the poor 

Zebu on the Paris Menn^ — ^"Psau de sebn" Is French 
slang for **wortlilcsM." Now Parisians have for aome 
time been eating zebu, or Indian bullock, without know- 
ing it In their searcli for cheap meat the autborltlea 
dlscoveretl that tlie flesli of the vein] lotasH Its stringy 
character and flat taste in lien tlie animals arc reared in 
the French colony of Madagascar, and freightage from 
there Is mneh lem than fmm America or Australia. 
They now fear flint this slang phase may give the 
meat a bad mime— nr odor, and that Paris may refuse 
to eat It. 

Rcactkma ef Turtles to Cri«r.^Mnrine turtles lay 
their eggs on dry land, and as soon as the youngsters 
are hatched they make straight for the sen Carnegie 
Institute men In tbe Dry Tortugas sought to find the 
Inflnence that guided them to the water When a sheet 
of red or yellow paper was placed between the baby 
turtle and tbe see, it would turn and go in another 
direction; but a blue sheet drew him toward it no 
matter where It was placed It would seem, tbmi. to 
be color, rather than Instinct or smell, that attracts 
the youngsters to the water 

Peatoi er Bsnefactmr— Whst is evil under one set 
of clrcnmstanceo may be good In another, as tbe latest 
report of the Biological Hurvey striklni^ lUustrates. 
Oqrotes, we learn, are the most effective In keeping tbe 
pbigne of rabbits within limits, but the coyote In 
another aspect Is so evil that we have put a price on 
his bead Tbe meadow lark Is a pest. In that It 
destroys uprooting oats,--* benefactor. In that It Is a 
ravenous eater of grassttoppersL Tbs booefit of turning 
pond-holes Into cranberry awampa results In the evil 
of tew poods and tesa flsbea. Wherever civilisation 
turns it is confronted by that tnexoraUe dictum* “For 
every gain, a loss , tor every low, a gain." Sane com- 
promise Is our only sslvstloa 
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The Hudson River Caissons 

Giant Shafts from Whidt the Vehicular Tunnd Will Be Built and l4Bter Ventilated 

By Robert G. Skerrett 



1 '«UK HodNun niTcr Ve 
talculRr Tnuncl hna bmi 
Rdvuufcd a atructnrul Htep 
Br the recent (‘otnpleclou at 
tbp nlnklnip of two jrreat 
(•alBBous at the Manbattau 
termlnala of the undertnk 
liiK in the neliebliorhiMid of 
Spiiuff uDd of WaHhlugtuD 
StnKitH Theae calMoiis are 
next to aorve ns pfilntM of 
departure for the drtvluff of 
the twin sulinqnoniiii tiilten, 
and, finally tho> will 
form permanent ventllatlna 
fOiaftH. 

Becaiiae of tbclr majcnt 
tnde and the proximity of 
iMialmas bulldlnjta, tlie exi^ 
cutiou of tbia work baa dc 
mauded a goodly mouanre 
of akin, and, aa might be ex 
INioted, the aim baa tirni to 
get the Lalaaona down Into 
position well below the 
groiuid-water llnv without 
endangering the ailjattnt Klriictnrea ('urthor, the de^ 
alrc haa been tu mltiimixo na far an prartlmble roeourao 
to rather expeoalve iiiidendiinlng In order to aemre 
fhene bulldlnga ugalnat aettlemeiit Tbeae ronuita haro 
been reallxed by a Miiut^what iiorel departure in the 
aluking method adoxitod 

k or the Bake of thoae peraoua that may 1»o intereattNl 
In dlmenalonal dota let It tw aald that th«> caiaaona 
meaaure, each, In croaa MHtioii 47 fi'et by 42 fe(«t 4 
inefaea — the Spring Street tiiUmin baa u aimn from 
tup to bottom of 5B feet 7 lutbea and the Canal Street 
one haa a total height of OP feet The depUi of anb 
mergence below the level of the pavement la 8 feet in 
each case — this brlnga the tups of the i*alMMma a 
point a abort dJftance alKtve mean high water ft ahoitld 
be opparent that the alnklng of three gigantic Imixcb 
of Mtcel baa ncceaaltated the excavation of much earth 
In order to get their cutting edgea down to their 
preaeiit reating placea In a atratnm of sand In con 
necUon with the Canal Stn^t ralaaon It waa needful to 
break a way through the Interposed rriiihlug of an old 
dock. This la suggestive of how the niidaon River 
waterfront of Manhattan has dianged in the coume of 
time, for the modem bulkhead line of the city piers 
Ilea quite 2fi0 feet farther rlverward to the west 
Taking them all in aU, these caiaBona are bulkier 
atructnroa ttian those of a kindred character prcvloualy 
sank fur railway tubes under either the kloat or the 
Uudaon Rivera, and yet they hove been got Into place 
with marked celerity For 
iDStanca, the rate of alnUng 
at Spring Street haa been 
2 es feet a day while at Ca 
nal Street progress down 
ward waa 4,84 feet a day 
At Clark Street, Brooklyn, 
where the material to be 
fimetrated waa the same aa 
at the altea of the two vehic- 
ular tunnel sbafts, subal 
dence averaged 2,04 feet 
dally and 68 cubic yards of 
earth bad to be removed 
with each foot of settlement 
On the other band gubatan 
tlally 74 cubic yar^ had to 
be got out of the way to 
effect a alwllar deacent in 
either of the more recent 
undertakings. 

The procedure adopted 
was Identical fbr both of the 
vehicular tunnel caissons. 

To be apedfic, a pit waa first 
dug 10 fet-t deep and dimen- 
sioned to corrciqymd to the 
I roan aactlon of the calseon, 
and In this excavation 
which reached down to 
ground water, the steel 
frame of the ealaaon waa 
erected and the plating riv- 


clod into place When completed, comprutwed air was 
QpplltHi fnim an aHMo<4ate atr plant Installed for the 
purpoai*, and tbo actual pmeesM of sinking was started 
This conalated In removing the earth lying within the 
areo lKmtido<1 by the four <uttlng edges of the rei^tnngu 
lor Htructure and then lu htdatlng the RpolU surface- 
Mord through two tultcH efiui|UM*d at their iiiqM>r ends 
with Hiiltahle air l<Kka The lower Lhaml>er of the cals 
son was. 111 cffK^t, n diving liell and the function 
of the (timpresaed air was to hold the outlying water 
at lioy so that the Hand hog« could clear away the ex 
poanl miKk, r<Kk, etc 

Aa la pretty well known, onllnar^ ealaaon alnklng in 
forming fimndationa for skym rafiera, bridge piers, etc 
etitaJIa rather rlgoroua treatment of the men wlam 
pasaliig up or down through the muck ltK>k, for pro- 
4ioua little time la given tlHm for readjustment ti* the 
(hanging air preamirea. Further, bcckuae of their 
limited aise, the muck locks can accommodate only a 
few operatlvea at a time— a feature likely to involve 
peril In case of an accident caUlng for the speedy 
exit of a whole <n*w To iiilulmlie this baurd awl 
otherwise to provide bi'tter for the physical wellbeing 
of all concerned, the vehlenlar tnunel calasona were 
fitted with what is tormert a T-head lock which was 
set between the two muck locks of each structure and 
linked with the working chamber by an ludeiiendent 
holat or tiilie Tbia iqH*clal lock waa elliptical In cross 
aertlim, botug 8 feet wide by 4^ feet high, and 20 


feat tong. A hao4h sat* 
tended aloag each aldak and 
then was room anooih 
within fbr tha atandtaMbna 
occtQMUicy of a wMa Mtt 
or woridng gang at fifteen 
It ipMbto 
for the oothbund or the In- 
going crew to undergo de- 
Itberato decompress! oa or 
oompressloa. as dicnm- 
stances required, and thus 
obviated eUbJbOtlng them to 
sudden alterations of pree- 
Hure which frequently li»> 
dure more or lees eartoua 
physiological dlsturbaneae. 
The T head lobks as wril aa 
the muck locks were so 
placed that they were al- 
ways above the water line, 
and this aerved as a aafe- 
gnard In case the idr sup- 
Idy tailed or It was no 
hmger foaallde to maintain 
a sufllcleat preasiursL 
In sinking the calsaous the maximum air p i e ssu r u s 
employed were 22% pounds for the Spring Street calw 
son and :»% pounds lu getting the Canal Street struc- 
ture down to Its deeper resting place Operative air 
was furniHbiHl by a Imttery of comprcaaors capable of 
providing 2800 cubic feet of air per mfnnte In other 
words, this waa the buoyant impulse which sustain^ 
the grudually dcsceiidlng caissons and, Inddetitally, kept 
out the outlying water And now we cxnne to tlie moat 
ticklish plmac of the entire job. 

As may Iw readily grasped, the settling calsaima re- 
sembled In principle the downward motion of gigantic 
pump pistons lowing to the (Jose fit of the conUguous 
walls of earth and to the fact that water enveloped 
tlieui on tour sldea. One of these ontowms was sunk 
only 20 feet away from the foundatJona of neighbor- 
ing buildings and reached to depths eoosiderably be- 
low the lower limits of these adjacent aubatructures 
It waa Imperathe that countertmlanclng air preaanres 
should l»e l»rought into play so cantloualy and aktlfolly 
that Uie movement of the calasona would not provoke 
reactions of the ground water that would be likely 
to wash <mt or cause the displacement of the ooU oua 
Ulniug the weight of the near-by bnalDew edifices. 

Kach pound of air pressure aiqilled within the work- 
ing chamber of either ealaaon produced a buoyant or up 
lifting nmvement of about 144 tons, cairyliqr the cais- 
son a weight in large measure and Incidentally prevented 
the outlying water from raahlng Into tba chamber 



Oonveraely, bod the air pres- 
sure droppikl suddenly there 
wtmld have been a corre- 
sponding Invasion of sor- 
roundlng water and a co- 
incident undermlalBg of the 
wglia of the pit Such an 
ecoelve oeClaa would lutve 
menaced the property ftenk- 
ing the excanttobii. The 
proUrnn was latensiilMl with 
each foot of slpklnik because 
the added ofr pfussurcs re- 
qui|ud escerted a greater 
force upward Had this 
reached u point wjierfi It tc- 
tbaliy oQfUld have raised the 
catnuHi. the boneeaPscit pmty 
ttou at iDWOi^ flow of w 
water wonid have been akin 
to thut proved^ fey an 
^abrutftfltoplu pr tep tf t 
m thb workliig chiunb9t 

thte peril ttriiettyedi^ 
m WPS udbpcM^ef 3o*d- 
ifig the uKtloft ^ Mnfr 

^mDakanth^ampatmatiat 
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Radi«>CMtnllad 
Au t o— W h 

R BOBNT TMtora at 

ifcOook FMd. tlia 

homo of tbe Bbiglno^nff 
DiTtRlcm of the Air Serv- 
ice at Dayton, Ohio, 
have been aMtonlahed at 
tbe gyrations of a 
brightly painted three- 
wheeled vehicle which 
bos l>opii dashing to and 
fru between the build 
Inga aiHl among the air- 
planes on the field nnder 
no visible moans of con- 
trol It Is often seen 
to approach a gronp of 
persons blowing its horn 
wildly, and then when 

neT^prinaatlc camera The radlo-cantrolled car iMaaUjr developed tar the fotai—tait Urtahm ef the Air Service at McCook Field. apparently abont to 
Oeelkmed hy A. H. Un> Dayton, DhiOk eteiimin ellll aad nader way etrlke thrai. to atop 

s onm s y a r , the Sorv^a short with screeching 

loading photographer, tbe tbree-and a half ton giant, either side which give tbe camera front the appearance brakes, hack np with loudly danglug blow, make a 

hanging from the oeUlng, dispenses with the perplexing of a huge Jack in tbo-b^ sharp turn fai tbe right or left, and to start off in tbe 

protdenh of aUnement, fbcnitng, etc, and responds to Aa prevlonaly pointed emt, the plate-liolder of the opiioslte dlreitlun (<reat mystification has been shown 
dtrectlon by electrlctty or by hand more readily than marvelous mat bine is firmly attached to the main frame as to the method of operation of this car, some visitors 

does Che tiny kodak to the grasp of a steady iwir of and extends Into the darkroom It has an nntomatli even wondering If perhiiiw h combi mitbm of weather 

gats. Nowhere are higher atandarda of acciinu.y main- plate-ccnterlng device, aluminum drip-trough, half- and newly made homo brew mny not have bad a dele- 

talned than in the Federal Survey, and that absolute tone screen holder, screen-dlstance-regtilobtr, spring terlous effivt u|s>n their disorvutlonul isiwers. They 

aoale is secured In reproduction of every map Is support for holding the plate in position, aud a rubber are oftthnes cfinslderubly relle\6d to leurn that the 

due largely to the fact that tbe big machine is exact curtain which keeps out the light during exposure car Is actually perf firming as tliey hare sei*n It^ though 

In every movement to tbe smallest frat tton of an inch Just beneath the plnto-h<ilder are fonr hand wheels the mystery la lessened but slightly when they loam 

gave for the bellows and cnrtain-slldo, which are of which make one think of a pilot house Two of the fhut the movements of the car are controlled entirely 

rubber, the camera la an all-metal affair Vlexure and four function the lens giving It borlxontal fir vertical by wlrclcMi signals, ubhh are sent out fn>m the radio 

distortion of image— faults which are common to the mfitlon as yon will I'he others move the bellows and stathm at the opposite end of tbe flying field The 

ordinary make — are unknown to this marvel of the pic- rognlale the matter of copy distance All fonr wheels fac^ that tin re Is no aertui or antenna sysUm visible 

tore world A rigid tubular ateol frame, ten by slxteon are cfiuuevted b> chain gear to square revolving rods, merelv adds to the mystification 

feat, ii amqmnd^ from the celling by springs so at- along which slido bovcl gears, nn ossenddy which i»er '1 lie t ar is f>f (dgar nIuiimhI instruction, about 8 feet 

tached as to offset any posslhle vllimtlon of tiie build mits motlfin to be communicated to tbe gears at any long and runs uii throe pncnmuUc tlrcfl whecla It 

Ing From this maaidve fmmo hang the several parts iiolnt in their travel And if the phfitograpber chnnsf»H travels iit siiecUs ranging fmm 4 miles per hour to 10 

of the camera, in the operation of which the nanal to operate the machine from the darkroom, he can miles |s.r hour and the controls arc ho finely adjusted 

method of copying la reversed In one comer is the peeii through a little red window and w^atch the cop)- that It mny tie eusll) stci^n'd along a narrow rood way 

plate-lMdder, pmjectlug a ways Into the darkroom In holder and lens «wlng lnti> positlnu fur the plt*ture An oxaiiiinution uf tlm interior of the lar shows an 
front of thia la the bellows, terminating In lens and This la n ate<d frame carrying twti heavy glass plates amiiHlng oiid cniifnHliig collection of batteries, switches, 
prism, aftadiad to a carriage which mtives on two four by six ffet The copy is placed l»etwiK*u them, wires, vacuum tnlss, putentlomoterH, relays, magnetos, 

parallti rod-rails. Besting on this carriage and travel- but peibaps )<hi arc wtmderlng bow, for the lllustra etc., nil of whtib arc, of course, iiecesMry to tho com 

ing at right angles is a second carriage snptNirtlng the lion seems to have them iienuanently fixed This Is plete cfintrol fif the apparatus. 'Fhe most interesting 

copy-holder. And here is where the proceoa dlffera from true as regards the front plate, whUb Is ever In ctir- imrt of the apparatus is the *'selector* which is in 

the ordinary practice, the lens and copj-holder move rect alignment with the lens and plate-holder The reality the heart of the entire contnil s)Mtem. \arioas 

toward or away from each other, according to the sloe rear glam, however, drops baik from Uie top, iKKikwIse, iHimhinatloiiH of dots ami dashes ore sent out by means 

and acale of map desired, but tbe plate-holder remalna when you turn a baud wheel at the side nf the frame of a specially oonstnuted transmitter, each comblna 

stationary inside the darkroom. Thla dlopenaea with This releases eight fett-fxivered cams (four on ea<h tlon railing for the aci'ompUshmeut of a certain opera 

the eonatant aquaring up of camera and copy-holder and side of the frame) and whem the copy is Inserted, tlon nf the control apparatus It la the function of this 

practically dlmlnatea Uie time-consuming operation of either from the top or from the elde, the wheel Is again selet^tur to “Decode" these varbnis combinations of 

focusing. Tbe lens Is moved forward or tmekward by turned and the rear plate Is jammed against the front dots snd dasbes whUh are sent out, and to close the 
the motion of the first carriage, which oi»ens and closes If perchance the i^ipy should fall between tbe glnsaes clrcultM to the desired controls The selector makes It 

the btflowB in accordion 11^ fashion The uniformity at tbe bottom, the operator can "fish" It <»ut with spe- tioHMibie to put Into oiierutlon any one of 12 distant con- 

of beltows movement la fegulatcd by iaxy tongs on (Ooat^Ksed on page 2$S) trols in less than one second 
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Behind the Exhibits 

Departments and Activities of a Museum Which the Liqmian Never Sees 

Bjr AUicrt A Hopkins 


AS we main through the halls of a groat mnsoum wa 
aro prone to think that the exhibits rei|ulre Uttt^ 
pn^iaratlou before tho^ aro shown to the public The 
▼ery rererae Is the fai*t, and a few astounding state* 
ments can be made which may not be true for all 
rduaeoms, yet are correct for the greatest of them all, 
the American Blnacuin of Natural History In the first 
idaoe, about four’fifths of the material la In storage, 
not necessarily boxed up and piled In storenMnns, but 
arranged in fireproof, dustless rooms, rases, tircsses, and 
other containers. The rooms seem endless, yet If a 
student really wants to see bird skins iilKirlglnal skulls, 
lirehlstorle stone Implements, etc,, he will find a ool- 
lection so extensive that the volume Is alrauat appalling 
Fur example, the ethnological collection embraces 
100, (N(U twtalogued specluiettii, lltcre arc 2UUU human 
crania, 000,000 insects, ISO.OOO bird skins. 100,000 In- 
vertehrates from one exiiedltlon, and so on It might 
well be usked why only twenty per cimt of the objects 
acquired are shown The answer la simple , for In the 
case of Natural History the vast majority of the spcol 
mens are In the study series, nut only Intcause they 
would ultimately be mined by exi>osure to light, but 
booause tlte dlsiday of all material would only ermfuse 
tbe visitor Moreovir, no museum bus nsim to show 
everything, and a can^ul selcitlun Is made of objects 
of the greatest eilueatlonal value. These are ao dla* 
played as to enhance their Interest and attractiveness. 
The alms of a museum of natural history are multifold 
and might lie defined as follows 
Tbe purposes of a great national museum of nat- 
ural history are ( 1 ) To procure by its own explorers 

or by the voluntary assistance of iud|Dpendent natural- 
ists tbe actual spedmens upon wbWh accurate knowl- 


edge of the anlmols, plauta, and minerals of the earth's 
surface, and more ospeclally of tbe national territory, 
la based , to preserve and arrange these eoUectlons for 
study by all expert naturallsta, and to facilitate, di- 
rectly or indirectly, the publication (In tbe form of 
catalogues or monographs) of the k^wledge so ob* 
lalned, with a view to Its utilisation, not only in the 
progresa of adence, but in the service ^ tbe State (2) 
To exhibit In the best poaaible^way for tbe edlllcatioD 
of tbe public, at whose charges these collections are 
made and maintained, such specimeos as are fitted for 
exposure In public galleries, with a view to tbe Intelli- 
gent and willing partid)iaUon of the people in the 
maintenance of the mnsmim As the mnaenm is em 
phatically "for the people," special attention la given 
to making the exblblte attractive and Interesting; as 
well as Instructive 

While the Amerlcaii Bluaeum of Natural History can* 
not claim U> ha\e originated tbe idea of displaying ani- 
mals amid their natural aurroundtugs. It was tbe first 
large museum in tbo country to adopt this method 
which it has since carried out on a large scale in tbe 
well known **babltat" groups. In the museum were 
also devekHMd the methods of preparing and mounting 
the skeletons of extinct animals that have resulted in 
such mounts as Jfnwfosssrss and TyrsimoJtesrN#, and 
the series showing tbo development of the horse, so 
that they might be something more than an assemblage 
of unlnterestlnt bones 

It la with the greatest liberality that this musenm 
gives the results of spodal methods of preparation to 
the scientific world, and while the great public, to the 
use of which tbe great structure Is so largely dedicated, 
cannot, of course, J» admitted to the laboratories and 


preparatioii rooms, yet our readers will be enabled to 
visit plctmrlally, at least, these veritable hives of scUb* 
tifle Industry, With the pemlssten of the Director, 
Dr Lucas, and under the guldanoe of Blr, lUner, As- 
sociate Curator of lower Invertebratea, tbe writer Msnt 
a most fascinating day In tbe huge bolMlng; adilon 
by the bye, TIO feet long 

In tbe baoement ia located ooitte of tiio Shops wUob 
require considerahle as tbe carpenter riMm 

where cases of all kinds are made aa wril as tbe won- 
derful qncor-sbaped pieces of wood for tbe *Tnsldesl" of 
animals, called "armatures." Tbe Museum staff h«re 
designed cases and moth-proof contidnera of all kinds 
which show great inventive skiU. In tilt Museiun of 
the old school, and there are msny of these, tbe ob^ffits 
were exhibited In a cold, formal way, out of eoolact 
with tbo real mivironment, and the skin was paInfnUy 
stitched to gunny sacking covering the skeleton. Tbe 
skin wtts distended by the Judicious use of sawdust 
Now til U different A field staff goes to Africa. They 
are extremriy versatile, some study the JungLs, wom» 
study the rocks: others pfaotosraph or make color 
studies, while sUIl others spend their time la invest!- 
gating the haUta of tbe huge animal who is unknowing- 
ly facing tbo bullet from the elepbant-gna of the natur- 
alist-hunter 

The aktu and bonta are preserved and are SblntMl 
borne. A year or so later tbe staff members yeetotnible 
and begin to viauallne wbat they have seen In far-away 
Africa They boUd an aitiftclal Jnnsls of wire, wax, 
oenoloid, gtass, and the tiiouaand gnd ooa aitkles whldi 
these up-to-date **prepaiatorff' oqnsniiM, for the Old- 
tlma taiddermlst is In the discard The arffst pabits 
the fiackgtosnd i the sculptor modais In day toe great 
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blad ftonpo bSTO bsen the dellsbt of tboniiandB. The 
awp fHMual plan la adopted throagbont the other 
Mds of aodeavor, meb as ethooloty. anthropologsr, 
paptogp, palaoontOtntp, and mlnenUoay 

In tho palaeontological portion of the geologlaU Held 
Um sp ecto i e oe begin to be prepared in tlie locality where 
the Ifaid oooiira. Tho foasUa are covered with plaster 
of Paris and gnnny aacWng, together with a snlActent 
gnahtlty of the gang^rock to insnre the great or leas in- 
tegrity of tbs rsmatns. On arriving at New York, the 
Ikmm are earefhlly removed from the matrix and a 
bogs flexlbls drill, like a gigantic dental engine, aervea 
to fit the variooa bones together The gaps are finally 
filled In and the huge arttcniated extinct animal atands 
oat In three dlmsnalona, or fiat against a alab l^rogreas 
pbptogfapha are oonatontly being taken so that an Im- 
pifiAable record is msde of tho wsy It was alt done. 

Wak flowdra enter into nearly all of the groapa, and 
it waa finmd necesaary to invent a whole new procesa, 
vbiob wHI form the subject of a aobaeqnent article 
Sopiotiaisa tin flowers an required, and the museum 
has to have a tlnamlth who can make anything The 
glaaa Uowsr la an important arttsan, we might almoat 
•ay artlat, hla asrvlcsa are oonatantly required, esps- 
dflUy for making modsla of Inaecta, invertebratea, etc , 
and he la all eaaential when marine groups an being 
mads 

Thla brings ns to, perhaps, tbs most interesting 
phase of this fascinating suldect-Hbe Invertebrate 
gronpa, which are gradnaily spreading from window 
to window in Darwin Hall, mia aeries pmtraya the 
UnPtttstwfltsa in their natoral surroondlnga, and aerve 
t» emi^aalBo certain bioilogictl princlplea wbch cannot 
bo oBlarged opon hers further than to aay that these 
grgwpo ikogtrata within themaelveo all those laws 
i^hkb tta at tho basta of the doctrine of evolution, to 


the prsscntati<m of which DarWin Hall is dMilented 
The making of theae groups re<iulres yi^ars of time 
Hundreds of studies may be made in the field, from the 
objects themselves often drawn from observation under 
water, or under the mtcrosctqte These studies are by 
various hands and are allowed to accumulate for four 
or five years when the actual work of preparation Is 
begun. The general physical presentation Is discussed 
and small models like those di>rigncd by stage directors 
are made After all Ideas have been carefully 
threahed out, each one begins the fabrication of his 
part. One man takes crabs, for instance, renHivcs the 
body from the shell , models a iii^w IsNly , puts it back 
In tho shell, articulates legs and claws and paints— 
for all time — the colors whkh were all tiMv-evanescent 
In Its brief Ufe on the aandy bottom Then there Is a 
whelk, a hermit crab, and a snail, all are trtwted in 
the samo way There la eel grass to be cut ont of 
sheet celluloid colored by hund and with the airbrush 
HeauUmo tlto artist has been painting tbi. background 
on sucocHslve sheets of giBsa which arc constantly be- 
ing tested for the effect. The making of HcawctMl la a 
large order , but with imncliea of a half doxen dllTereiit 
deaignB this iiart of the work goes quUkly enough llio 
specimens are stndied iu slter and pbotograpfas and 
drawlnga brought down from Wood a Hole, or else- 
when\ and the next operation la to fix them permn 
neatly In wax or glaas, for orgniilc matter util aec*t>m- 
pose quJtJcIy, or if preserved In alcohol Lecomi^ so de- 
formed and bleached that it is a travesty of the living 
animat The animal life, with the* exception of hard 
atructures, such aa ahellB, la an assemblage of models. 

The mnssris on the piles are the actual specimens 
which were preoerved in alcobol and afterward taken 
apart, tho soft portions cleaned out and the obclls 
reassembled with wax and cotton Tho worm tubes 
are the natural dried ^lecdnteus recolored llie stai^ 


fish waa also dried and 
prepared with a wax 
foondatloo, the tube 
feet being mod el ed In 
glABs and inaerted. The 
tnbularlan bydrolda 
were all separately 
blown in glaaa and 
welded together in eolo* 
nlea, the aketebea made 
In the field himI the 
original alcoholic aped 
.mens being used as pat- 
terns The odor was 
sprayed cm with the 
ulr bnuth, the finishing 
touches lielng made by 
bond lu thti usual man- 
ner with (lalnts. Hun- 
dreds of timtades for 
the sea anemoues, cirri 
for the JtrrpKlid ify- 
rfroidcs dtanthuji, and 
even sonic of the sea- 
weed arc also the work 
of the glass blower, bnt 
lierhaps the best work 
in this lino Is the mod- 
eling of the jellyfish 
and the squid The former Is entirely of glass and is 
u masterpiece of the glasablower’s art, while the iie- 
ciillar traDsluceuiv^ of the squid s body could be ot^ 
tained by no other medium The c*olorlng of theae two 
mcslels b> the Jatianese artist is also a triumph of 
skill Much of the animal life, boweter, was modeled 
in Much materials as wax and cellolold A single ex- 
hibit may consist of 200,ti00 ti> WN) t)OU objects fSHbUmed 
by the hand of man mo that it is little wonder that three 
or four yearn U u little ttcrbsl when a group like this 
is conslclervil Tlie exiH*nHe which runs up into tbou- 
saiids is fully Justified on accoaiit of tho permanency 
of the exhibit which, with pro]ier care, will bo in 
existence long after our grnndc hlldrtm have passed 
awny The bryoxoa group is most potmlar, for we ap- 
iHtreiitly look through a huge magnifying glass three 
fciot in diameter, at a bit of tho l>ottom of the aea 
when* the mwiwi»cmI 1h thriH* fec't high lu Won- 

derland never msw mikU a cpieer aMsemblagc of wrax, 
glass and othc»r otijcHts, for c*\i^rytblng is laid under 
contribution, and the effect is the same as if actually 
\ tewed with a magnifying glass of m»nnal slie An- 
other magnifying glass will show us pond life in a 
year or so as it is now In proci*MH of ccmstnictloii We 
have dwelt [lartleularly ou the liivcrtelirnte groups, be- 
cause of tlie Inventlou which has boeu displayed hy 
all thew habitat' groups, but iwrttcularly those deal- 
ing with the tower form of animal life, for though a 
bird or animal group may require painstaking labor and 
the skill of the isnilptor thiy ilo nut require as murii 
Invention and rtsourcofuliiess as do the lower inverte- 
brate groups 

It rolglit well be asked if tbo time and money which 
are oxpeuded are Justified It Is. indeed, a wiso expen- 
diture of namey for tho creation of eduenttouat exhib- 
its which will prove a delight to the jicoide for a centnry 
or more to come 
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The Science of Athletics 

What Is It That Distinguishes the Star firom the Mediocre PerCumier? 

By Charles W. Paddock, Olympic Quunpian*. 

t 

T HBBH are two rharacteriHtltw wblcli go to make an benefit biurfiMtaa aa well aa phgslqoe, and whan the Ugrold be a ng agad bi pHor to fi eoolapt oC fioajraa 4g* 
athlete, muacular ilevelotimuut and nerrons energ? practice daga are past, will bare the Mttetactlott fit pends upon tbfi amcmat ot jdaglai^ that has bfiStt dow 

it mmittM no difference bow mang other quallfica feMlng that goa can conquer In compet^tlTe ^^ort, bg the Indlrldoal For example \i It ware traA and 

I ions a man may have, If be doea itot iMtaaem both of which la one of the moat aatiafging of fe^lfigs. the man had nin aeraral seaaotta. In high achoot and 

thcee In at leaat w^nie email degree, he will tM>t make a The <dd theorg oaed to *be that In order to attala ebUege competition, a couple of weekF numtng ahd a 

(tnccoM In any kind of oompetltlre ainirt succees In athletlca a man could do nothing Mae bat wash detoted to atartlng practice wdnld be aboat all 

A man who already poiuiuiwcti luitural physical piepare hlmaelf for bis own parttenlar erent to the that waa n c camary, providing alwaya the contaatiot waa 
strength baa a dlatlm*! advantage over the man who exdnsloQ nf any other work That idea doca hbld already In good phgaleal conditi on . 

M forced to develop It tbrongh a coorse of rlgoruna good. In that a man can really be a ohamplOA la only If the athlete had never coiqpeted In that teas of 

training Because the man who is a bom athlete, if me athletic endeavor at a time. Thia is tbe age of athletlca before, or Indeed had never tthen an active 

he spends an equal amount of time In training himself, wMclaliMtIoo, no dcmbt of it, and if a man will take part In any kind of competHlon, tbare are aavenil 

will become a super-utblptc. and a champion How- np one event and rellglouKly perfect hlmaMf In It, he methoda of enlogahle exardae which Shoold prove 

ever, It Is not Impossible Air a man to become a great wlU certainly auccecd. Of contse there are a aalact strengthening, particularly If the form of JiKkrt eom- 

athlete, even though he l>e handicapped by a poor few who can do a nntdber of athletic feats well, and a templated was of a stremioos nature. Thm la eothlag 
physique In the beginning Indeed some of our great- few who have become atars In two or three dlflbrent which wlU develop a boy or young man so golokty 

cat performers today are men wh(» do not have tbe flelds. Uany college men become proficient in both or eo weU aa swimming. Bicycle riding, too. If not 

appearance of athletes, and yet possess an uncanny football and track, bnt there are very few who become engaged in too streanonsly is wonderful exerds^ and 

degree of strength in certain fields of physical endeavor champlona In more than one kind of competitive sport walking along with either of tbeae, fumlaliea « oomhi- 

lUcfamond W Landon of Vale University, Olyrapte Tbe victory of Hiss Mary Browne of Oallfomla In the nation of mnscnlar devetopeneot bard to gorpfiss. Bat 

Champion In the hl^ Jump does not have tbe appear- southern Oallfomia Oolf Cbamptonshlpa couided with If swimming is the form of spent tbe neophyte dealred 

snoe of an athlete, yet be has so developed himself her brilliant career in the world of tennis makes of to perfect himself In, then a great deal of numlng wooUl 

as to have a greater amount of spring In his legs, than her one of the roost notnlile exceptions to the rule inrove profitable. In tbe first place It Is tbe direct 

any other Jumper In the world Morning, noou and But outside of spodallsatlon the the<vy that a man opposite of swimming and devdopa an enttrdy dlflhrent 
night he skipped rope, Jumiied for imaginary apples, can do uuthing elae but athletlca. If be Is an athlete, Is set of muscles. So tliat wlieo the runner becomas a 
hung high on Imaginary brancheR, until it iKJcame with incorrect Imleed, athletics is dmilur to business In Hwlmmer be can tell tlie progress he Is making by the 

him a habit to Jump Then wheu be first attempted that the star performers in each field must have relaxa- degree of soreneos which be experlenoea. Tbla aoreoeog 

leaping the high Jump bar he wore himvy shoes and tion In tlte other In order to be at their best of course IndlcHtea that other moaclea are being devel- 

clntblng, and when at last he whs able to dear high For several years the writer has been engaged in oped, and nnless yon swim a very great deal whidi Ig 
heights In snCh gsrb, he donned a track suit and newspaper work and mitefce studies and at tbe same not good at first, then It will take you a moeb longsr 
spikes, wlilch gave him the ItglilHonie feeling that wi time has been doing track work The two hare gone lime to develo|> your muscles. Again, in swimming, Ifs 

ImpresMS the spectator who watih(*s this slim, unatb hand in hand, and each has been benefited by the your chest and shoulders und arm mnscles which rs^ve 

letlc luitking person clear heights whhh nntund lM»rn other Because of that need for relaxation, athletics tbe most attention, ond by running you have also dsvM- 
athletes dare not attempt Hut in golf and tennis, was first taken up In order to ertntt a definite Inter- (qied h*g muscles as well Wiien you become a eham- 
aiid more particularly in nmiitng nerv plon, that extm dovelopmmit which the 

otts energy Is more Important than mus- ’ 

cular devc1o])meQt Ita a question of 
norvea more than strength to siuk a ten 
f(H>t put, when it means the match, or to 
avoid serving doubles In tbe game that 
means the set, or to get off with the 
field, in a short distance race whore tbe 
start counts tor everything 
There was a great sprinter In this conn 
try, recently retired, who was the fastest 
man from tbe mark among the great in- 
door track competitors, Hts perception 
of the starting pistol report was so llgbt- 
nJng-fast that bis muscles seemed to re- 
act to the sound of the gun, without any 
mental command on his own part On 
the ordinary man who should start be- 
Hlde him he would probably have gained 
ten yarda In the first twenty, while against 
tbe average track man luf would easily 

gain two yards in that distance, and hardest Bo when they meet Bay, and he 

even the greatest opponents conceded two fi«ct to bis iwt In dally exercise, one purtirular event was chosen, runs an ay from them In the third lap, tiiqy don't know 

start because of that marvelous reaction of his But and it was made h specialty with the result that the what course to pursue If they attmnpt to stay with 

this little fellow, Jackson V Bliolts of the University real iKjilness of life was Improved, aod at the same him they may hold him for that tapi, but when the 

of Hlsoouri, bad worked long and hard to gain this time a new pleasure was created by watching the Im- fourth and last quarter la reached Um^ have run tbelr 

advantage. And It was not only the result of physictl pruvement of my work on tbe trade. race, while the great reserv e that Ray haa gained from 

effort and practice, but was also due to the training to Tbe only dISbrence between my training and that of boxing enables him to flitiit it tbrooAh to the end. On 
which he had subjected his nerves any other athlete la the fact that within a week's no- the other hand If the milen pursue thMr okibl tactics, 

And herein lies tbe boiie for tbe men of business of tice, providing of course I have not been tbe victim aod wait until tbe fourth lap to Sprint, tboogh titoy may 

keen brain and unresponsive muscles. He can train of some illness, I could make myself ready to enter gain on him. Bay Is so far ahead that tbsy asvar can 

hlmsslf even as Bholts snd Landon have done, to such my hardest competition with every coolUenee of betBg catch him. 

a physical state that his muscles will react to his will, st my best That Is the greatest pleasure of athletict, Though boxing may bdp you In running, and nm- 
and though be may never have the strength of a Ralph having the feeling that I am phyidcmlly fit So often nlng In swimming, and swbnmlng In fonalA atB„ tha 

Rose or tbe qMod of a Jack SbolU or the spring of a ntbletee have found tbemaelves tn the woret poesIMe esaentlal stuff of which champions are m ol ded la esn- 

Dlck Landon, yet he will have enough of that muacular physical condltloo within a few days after strenuous fldence It to produesd by nervous enmdP nod thahatlef 

flevMopment to pair with bis nervous onergy wbldi he competition, because they have suffered reaction from that you surely can do the thins you act not to 

haa gained, to beemne a champion athlete training and gone to the other extreme of dlsslpa- aooomplUh. 

It has been said that a man cannot begin late In tion. But if a man pursue a moderata course and The right mental attitude to after alt tim ptoit hpppr- 
life to play any game and become a champion But keeps himself in good condition at all timaa be will taut part about athletion Beltef In yoVMtt and In 

there to not very much to that theory It has been not have to train ao otrenaously just before a great your own abHtty to certaltdy one of too p aimtitM 

upaet too many Umea. It might api^ to tbe gray- contest, and tbarefore will not feel the need of bceaktog eteipliig stooee to athletic succeas. If you hava apryvos 

haired veteran Who attempted to run a race or play training ImmedtotMy the ordeal to ovar. eour g y and plenty of It^ and f dfm haUaf In ywtitolt 

footbaU, but even then there have been so many ex- In order that a man nmy not beeonw wiaiy of iba you can develop tha nspiawiy m ua c to s t hr ough frpcttoa 
cQptlons tbe sole can hardly stand Some of our particular sport wherein be to most adept, H to a In dlffocent tonau of sveretos to haboeto a alar to 

greateat athletes never began until late in life, and not good Idea to engage to eome other exavetoa part of the almoat any bcuach ef contntittve iwlMrt ior which you 

all our baseball players were born with the rawhide time, aad only train In that certain field of atbletioi enhtUed* • 

sphere to their bands. As tor golf any man If he to a few weMcs before eostpetftiou. For the first tb^ And It to nstu. quii(fteu fif etWIftl jHayliu etoheir If 
phyWcally fit; or «n meke hlmeelt eo, can by practice aesentlal to eo cc eei win he condition, phyetooi conditton. wlthtoafiWBMtheyeuaiKiwhoilBMef 

beoooM n 00 per cent man, and with solBctoot bindl* It makes no dlffbrenoe wha^ manner of axerdse you tlmu dtonga to analliW,1ti!eft nf 

cap can win toumamante. have taken ao long aa you art fit for the oouteto; areptoutoi^lMBhhnittitoelllUigl^ 

Tbla tratolag to become a champion does not take Afte gatatog your o o n did eu, and by that 1 amaB ye ur tatt ThWi httoktoTta mditiNta nWtamtoir dtah 
all of four time Indeed, it consanes Just enough to fertlng strong and wMl, havtog stteugta tttd psp^ and A weta, at leadk ptaoth d r ’ n toalta,liuta|rna tap 

give a liin tbe esaential reamtion whkh he neada for being dtoe to engage to hard wwlc to the daytane and nion^ iMdPta toMheiA ffP the etatanm Ihh 

che pursuit vf health It can be engaged la so aa ta deeping well at alghh tae aamenk of practlob whkh day*a #drh ll doua,' 


E yERYBODY muiU al one tone or another^ Aove bten puzzled 
h know juti mhai H u that Jetermmzs aikkitc ubditp Jm 
Bomei, Tod Rap and lock Huichtmon, for mttonce, ihroe of 
Ihe »orU*i best fol/eri and met of the {onfeil hitieri, are of three 
dtameincallp opposed ippe* Bame$^ extremelp tail and vdlomp. Flap, 
budl m evtrp proportion like a truekhone, and Hutchmon^ ;iul the re- 
verse — iborl, slighu wp Ewp game ojfen emukur controili — even a 
jpnnler u lomelimes found of gtgantK of near-gigantte proportiom, »htle 
a long Jutonce champion map be small and apparentlp frail Just vhai 
IS tl Utat these ippes possess m common that makes them champiom? It 
u thu queslton todl Charlie Paddock* Olpmptc quarter~mde c/uimpion, 
bos asked and to hts own sabsfactwn at least answered m ibu oiibcle 
It u merely, he irnuts, a cose of subfecting the muscles, bp mtelhgent 
training, to tbe complete Jominalion of the Will — ^The Editor. 


niuniojjt Kuve you, wiii you an auvnn- 
tage over tbe great Hwlmroer, who never 
ran And so the theory holds true In many 
kinds of competitive sport. Though you 
may specialise In only one, you may gain 
a great deal of asdstunce from tbe partici- 
pation In other kinda of athletlca. 

Jole W Ray,, considered by many the 
greatest mile runner who ever lived, wins 
hts races simply because he had devetop- 
meut in another kind of sport before be 
bet^atne a long distance runner Boy boxed 
a great deal when a boy, and devd<med a 
marvelous chest and lung capacity He 
also had a splendid pair of legs. 

The mile-race, os you know, to usually 
run on a quaiter-mne tnude, and after the 
runners have circled the oval twice, Roy 
starts hto sprint All other mllen wait 
until the fourth lap to begin numlng their 
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High Pressure Steam 

A New Depertnxe in Power and Heating Plant Enpneering 

By Our Berlin Carrespondent 




I T bad hmg been tiMmglit that the mazlauun ^ 
etetiy poMlblt at tba praMot ttage of itcFaia power 
ebglM#rliif could not to anjr naterlal 4«traa be im- 
proved ivop. Tlie beet eteam cooeomptiod flgnree ever 
recorded la engiiieeriiiv Uteratore are probably thoae 
obtaSped tap Hellmaim with a Wolff looonobUa (aeml- 
atatkwary eaaliie) IM atmuapherve. or about 230 
pomda lalttal p rea eu re and 405 degreea Oenttgrade, 
Itve-ataan temparatare, there were o«ed ooljr 83 kflo- 
praan of eteam per lodtcated boreepower-boor, oorre- 
apondlBf to a heat coaaamptloo of 2870 heat anlta. 

That far better reaulta can be obtained bp the adop- 
-tlcm of eatfemelp high eteam preaearve baa, however, 
been atrlklnilp Shown bp Hartmann, who gave, at the 
reoMt Oongroaa of Ommaa Englnem, an Intereating 
JMCOont of the reanlta achieved In thla connection bp 
Dr Wilhelm Bchmldt and tala aeaUtante. 

When the adoption of eteam preeaurea far exceeding 
tboee eo far In nae waa llrat eoggreted, the attitude 
of engineers and acteutista alike waa skeptical The 
psenlts obtained in the conraa of ten pears* operation 
dif one hlgb-preMure eteam-boUer plant, at well as teeta 
made on a nnmbvr of hlgb-preaaure reciprocating en- 
ginea, have shown this skepticism to be onfoimded 
In fact it map now be afllrmed that there la abaohitelp 
no objection to designing huge steam power planta for 
Initial steam pressnre up to 60 atmospberes (about 
300 pounds to the squaxe Indi) 

There are mainlp two Helds where ^hlgh pressure** 
steam, that la to sap, steam of more than 80 at- 
aoioi^erea Initial pre ssu re, has so far been shown to 
be uaed with advantage, first In power plants operated 
With coodenalng engines, and aecond, the moro and 
mors urgent linking up of power and beating plant 
engineering. Unexpectedlp favorable resnlts wore ob- 
Ulned In both these fields. In one case, a condensltig 
high-pressure reciprocating engine of about 145 In 
dlcatbd horsepower with 55 atmospheres initial prce« 
snre^ 880 degrees Centigrade live steam temperature. 


a 80 per cent vacuum and double Intermodlatc super 
beating, waa found to exhibit a working steam oun 
sumption of onlp 238 kHogram (6.18 pounds) ta^r 
borsepowerdionr and a heat eonsumption (Inclualvo nf 
intermediate superheating) of 2,0^ heat uults, as 
reduced to a feed water temparaturo of lero Ccutlgradc 
In the case of larger units, however, even better rotmlu 
map be anticipated 

When comparing these results with those referred 
to in the bei^nnlng, a saving of hmt as high as 22 
per c«mt will be frand to have been secured, while 
the opinion, still prevailing, that intermediate super 
beating Inanres no uaofnl results, has been shown to be 
erroneous. In fact, a coal consumption of 800 kilo- 
gram per elfoetive horsepower-hour can now be relied 
upon In tho case of large unlta, with 80 iier cent 
boiler effidenep, using coal of 7306 bent units lar 
kilogram. In designing large hlgb-pressnre steam power 
plants, the upper part of the gradient should proferublp 
be made use of in hlgb-preasure reciprocating engines, 
the lower in low pressure turbines. High-pressure 
condensing engines will mainlp be used as driving en 
gtnea for vessels. 

The advantages of hld> pressure steam in stutlonarp 
plants are espedalip conspicuous In the linking up of 
power and beating plants The lecturer, in tho cane 
of Initial pressures exceeding 80 atmo^eres (450 
pounds), has observed a remarkable Interaction be- 
tween initial and back prresures In fact, the spedfic 
steam consumption of unit capadtp, with live steam 
tensions of 80 atmospheres and more, and back 
pressure rising to 10 atmospheres and more, wos fouml 
onlp to increase as the back pressure It will thus bo 
posidble without anp material loss energy to uw» 
higher back pressures than thiw hitherto employml, 
thus enabling operations such as vnportslng and boot 
lug, heretofore dependent on the use of live steom or 
the direct appU<*atlon of lire gases, to lie carried out 
with exhaust steam Moreover, any dtflkultles con 


uected with the distance separating the steam gsagratitr 
from the plaet* consuming the exhaust steam, wt)! pew 
readily be uven^>nit, exhaust steam of higher tgusion 
bclug readily U>d to greater distanccH Moreover, such 
exhaust steam of higher tension <un more readily bo 
HtiiriHl lu heat acciiuiulators. 1 he beat consumpthm, with, 
say, (to atmospheres Initial prcnMuru and 3 atmospheres 
back pressure, wlU not exceed tliat of the best coo- 
denstng eugliMM so far lu exlstcnco At present, In the 
case of them* engines, alKiut 2flU0 ht.at units out of 
the 3,600 actually expended will go to the condenser 
cooling water, Iwing in (blmuLy coolers ex|keUed into 
the ulr or wasted on Uie heating of rivers aud ponds, 
whereas the high pressure, hack pressure engines of 
equal output will enable the same heat to be used 
to advantage ftnr heating purposes 
Distinctly novel points of view sbmild, in the 
light of these results, be considered tu the linking up 
of power and beating plsnis The advantages of 
high pressure steam are finally i^onsplcuous In the 
ease of recfpnK*atIug engines and steam turbines, high- 
pressure, back pressure rcclppK'atlnti. engines having 
cousldoraldy smaller dlmeusloiiH aud retiulrlng a lower 
Initial outlay than the familiar tyisM of condensing or 
buck pressure engine 

Coal Mima to be Oereloped in China 

C OATi reported to be of a very good quality has been 
found at ChlyainiMW, I*nlpuclien, t^hlll Province, 
Cblim, according to the Far FaMttrn I^crtcir The Pekin 
Mukden Hallway Adinlnlstrattfin lias decided to n|ierato 
the mine with a cnpltul of $5,000,000 Mex , with the 
view to making the line IndeiieiideiU in fuel supply A 
neuly dlsco\ired coal field Is also reiMrted In Shantung 
Pro\lnce, which Is said to ctmtiiln an liumenac quantity 
of smokeless cttal Chinese and foreign engineers wire 
engi(B(^l lu tho exploration of the iihiX field, and tlie 
mine Is to Is* developed under Chinese auspices at an 
expenditure of $500,000 


Correspondence 

Tbs adfion ars not tmponMtt for m0 umn u amda 
m tha ooiTS^KHMlsBoa onlwinn. Aoony m wii oo ennw - 
ofoatiOQs caanoi ba eooiklamd, bat tbs nsinsr of oor- 
rii|iondMrtt wfil bo withbald wbao to daMod. 


A Sapa>PneaiBatie Taba 

To tbe Bdltor of the Bcixinrmo Amxbican * 

Blnco the new postmaster-gimieral sent ont hts hi- 
vltatkm for auggeatlohs for improved transportation 1 
have renewod tbought on an Idea whidi 1 have had In 
mind for a long time, and that la a gigantic pneumatic 
tube apatem, even large enough to admit a cylindrical 
car for both paaacugers and mail Rave studied on this 
until 1 believe It map be the next and moat feasible 
•top In rapid traoalt 

With a groove In aides of tube Cor projection on car 
$0 aerve tbe double ponioM of steadying and as brake 
If oounter-rssistance of air waa insufficient, and a 
Tsslatanoe flange designed to overcome tbe friction 
problem, with blodc system to prevent anp poaMUlitp 
of cars getting within a cerUln distance of each other, 
am sure a far greater speed than anp airplane could 
be obtained, and greaterMn fact p(^ect--safetp aa- 
oorad i saors perfect aafetp than anp other a ystem, and 
la w> wap degMSdent on tbe elemen t s. 

There wofild be ample bpdrodectrlc power for air 
jpomprenaffi, ao no coal would be required So while 
Ihe lint cost would probably be oonsldendae, fbe opsr- 
ntlon would be very eoooomicaL 
With the railroads abnost obsolete and UtOe possl- 
bllttp of atrplanea over being ssfe enough for the gn- 
eral pdbUc to hgvf confi dence Ig them, I beUeve this Is 
worth sanMdexteg, A. B. M o aa ni ^ 

Winimaatto, Oonph 

Ah BxchMse of UdMBfi 

To Um Wttor tbe ficigtfmno AmmAg* 

The wwfc I am snfi gg ta d rnKW btre takas me over a 
larga portion of ftoodkweiC Indfo rumbm ffon 
80 aAOletatfob eCTQOi ihet and fndndSng dssMt eon- 
(fittton in 4 iKfiliioil lltMgt with an annual ralnthn of 
*10 or gUK O onos q utn tT p I havo at mp oom- 
OMhd a vevff vacMl fim* I have always bean an 


ardent amateur botanist and flnworlng plants are a 
hobby of mine. For some pears I have been struck bp 
the very varied Lichen flora of my dlsulct and I shimld 
be very glad to get Into touch with sumeoue who is 
Interested In these plants I should bo prepared to 
collect and forward nmtertal undpr numbers If he In 
return would send me correct names for my duplicate 
ooUectloD and when a good list had l»een made 1 should 
propoee to pnldbOi it with all due acknowledgments In 
the Joumai of fbe Homba^ Naturai Uintory hocictif or 
the «loartM>l of fsdiaa Botany or lN»th 
1 should like to do this purely from the bobby point 
of view and 1 am looking for tbe personal element of 
corresponding and working direct with someone Inter- 
ested as 1 am In tlie subject, mid not the seiHUng of 
speefmens offidallp to a miiseom which I And unsatls- 
factoip 

I'erhaiMi yon may know of snmtmno on your side of 
tho world who might cam to write to mo aliout this 
If so the address given will always find me 
Tho Agricultural College, UuouTj>n D Avstxad 
Oolmhatore — Lawley Road P O, Houtb India 

Indurtrial Deprtnioii 

To the Bdltor of the ficisimnc AMsaicAif 
Is there no euro for this, and what Is tho actual 
cause? We were all advised to work and save to 
remedy the effects of tbe waste of war Everybody, 
nearly, has done so (If cutting off luxarlea, wearing old 
clothes, and genergllp doing wlthont Is saving) There 
aro also bread lines la dtles and men strong and will- 
tngi unable to get work, tt is an axiom that 'Wealth 
aad moner** are ^'labor or results of woric ** Then here 
Is ''wealth or money** being wasted and refused The 
depumd Is always titiere, the material la there, and tbe 
labor a there What Is mJadng? It most be the go- 
between capital or money In other words, a piece 
of paper or pfocas of tteta! Surely, human brains 
can find a remedy fm^ thla During the recent war tho 
bumafi race made an Immense effort, perhaps the great 
eat It ever mad^-aud ffie purpose—^ destruction and 
Injurp of tbslr fiaUow men and destroction of valuable 
matariaignd prop er ty If an effort for that unspeafca 
big purpofit can be madi and paid for, surelp there must 
be the oMtis to pap la an effort to supply the do- 
maods of the human rfios. There Is certainty some- 
thing serlorndp wrong with the anangementa. la it not 


the medium of exchange? We are unable to barter or 
exchange our work or giMids fur others that wc want 
Cannot some of pour readers suggest a remedy? Is iho 
whole banking system wrung and the gold standard, 
or are we to await another war to make things better? 
Kamloops, B C AaniuB Hmkucak 

Aum W. Hart: Edward W. Bym 

B y a curious coincidence, tliere died in Washington. 

D C , on Setdcuiber Jlst, I wo of the members of the 
Waslilngtoii iHitent lair of longt^st stumllog, and both 
of long conned ion with tlie firm of Afunn ami Oo Mr 
Amos W Hurt was In hla eighty first jear, and until 
the Illness wlikh resulted In his death he had for 54 
xears been on the regular staff of Alunn and Oi Of 
course he In thla unice longer than any one else 
ever uttuihcd to It, Riid we venture llie assertion that 
few l>UHlm>ss coiincH'tlonR stand tlie strain of years as 
well HR did Ills The inomherH of the Washington 
offico of Munn and Co are flultered by the Idea that Mr 
Hart was In many n^spccts a remarkable man He 
had unusual In format Inn, rare IntcUfgem^ great in- 
duHtry, and extraordinary ounacientlouHnesH He was 
one of tite finest of the many repreJioDtatlves of that 
class of highly caimble professional men Hho prefer to 
settle InUi the orderly disc tmrge of tlie duties of a re- 
sponsible position, rather than assume the leas agree- 
oble task of carving out an Indopendeut career It Is 
men like Mr Hart who go farlheat toward refuting the 
impression that one sometimisi gets, tliat a professional 
man who is content to work on a salary must neces- 
sarily be of less than the foremost caliber His 
authorship of *‘Hart's Digest of Patent Dedstons" 
would alone estHbtfsIi bis professional standing, If his 
long and honorable career In the office of Munn and 
jCo were not Hted at all 

Side by side with Mr Hart there sat, for many pears, 
Mr Edward W Ilprn, ten years Ur Hart's Junior 
Though nut with Munn and Co at tbe time of his 
passing away on the same day as Ur Hart« Ur Bym 
liad spent practically his whole buidness Ufe with them, 
prior to his retiferoent from active practice several 
years ago He was a man of the same type as Mr 
Hart In lu personnel and in Its recollections the 
office of Munn and Oo, Is the poorer by virtue of their 
taking off, and the patent bar of our capital dtp Is a 
loser only In less measure. 
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Making Lenses In America 

How the Electrically Heated Meldog P<K b Ftittiiig Us on a FSsr with GenkiMif 


T HMIB wai a time when almuat cxeiy teleaoopte 
peek at the beavtn<i practkHlly ererr binocular 
HliebtUiR of a dlitant object on land or aea, enn that 
Interaattnc fllaiiiac a cloaonp of the ataice through 
oiiera flaswa a tribute to Oermanr But nut 
today 

rhen waa a time wben the whole world looked to 
the troubioiui nation for muHt of Ita fine lentea for 
the bulk of Its oiitlcal glaiw of oTiry sort In thia 
country when we thought of lentHM we InattnctlTely 
thought of that highly mientiflc cit> Jtna where 
dwelt and tolled a painstaking and tbor mghly acbooled 
guild of glBM wtrkcrs <*erman trade propagandlata 
saw to It that wc did 

Dnt we dun t today A now American induatry with 
cdectrtdty a aid seoH to it tlmt we don t 

Ibat new Industry s nal reason for being Ilea In 
the fact that when the Vultod Htatea went to war la 
1B17 the army and navv bud to recruit blnoculara 
hand teleiicut*cs tven pearl m iunt*d opera glasaes from 
the homes of Amcrka so that the dghurs might aee 
There was no other sonree sufficiently pndlflc The 
■apply from the usual aourcca waa cut ofl 
liie supply ncrer will be cut off again There la an 
American oiitl<al glass Industry which is capable of 
producing every type from tinUat discs to great letmea 
large euongb and accuruta enough for the most power- 


homwefy, the glasa-anfiealtnc famaeaa of this 
coontry were an fuel fired They bad tbair llmltatlowi 
beumaa their temperatnrea could not alwaya be oon 
trolled accaratelT enough for tho making of flneat 
lenaes eren in the small giaea They were ha^dMa 
before the task of producing the larte ooaa deraaiktad 
by modern aatronomy 

Then came electric Ity First the batch of glaia la 
melted prsased Into soft blocks and then put Into 
^ectrle lehrs for annealing and proper oooUng Once 
it waa a good lehr fuel fired which mlntainad a heat 
that rarled not mon than 10 degrees Centlgradt from 
normal The electric holds this yariatlon down te less 
than a degrees In the cooling after the glaaa la an- 
nealed the heat decrease Is accomplished wrlth amaaing 
Bteadlnewi In one act of eahauatlye tests the varla 
tlona from tho desired mean temperature were lass than 
one per cent 

Ihls control Is automatic A set of thernuMHmplca, 
acting as tbermometers is put into rartons parts of 
the furnace coDstantl} measuring the heat awl record 
Ing It outside These thermo-couples are connected to 
bent-ccmtroUlng apparatus which changes the feed of 
current so as to hold that heat uniform 

Where exact temperature cycles are needed for a 
series of anneals on glasa products they can be repro 
duced any number of times with hairline accuracy by 


T tIwO— i B t wr tlv» Twm nOk 

Oob « 9W Shirt Otaw 

F or five years a ttOfi fcyv^ t «i1l »giits>f a iqr has besm 
operating Is the p ftwar pkmt of the Otty of talcs* 
toon piwtDoa of Saiftatetotwa&i Oarttta vRIiovt a 
breakdown to mar the eemOa^Ry of ttajperfoniMooe 
This, whUo not a record, IndkatM a oturdy mootninlmi 
that carried Its load dsaplto tho wvera haadlcoiy of ga 
tisnica In temporatnrer which mw msaam Ih that por- 
tion of Canada la which tho generator lo looatod, and 
which might well be taken as sufficient joatUleadoo tor 
any Irregularity of operation that onch a mneldno is^ht 
show 

The unit waa installed by tho Waottagbonso Cba|iaBy 
In 1014, being put into operattoa Kotmlier M of tho 
samo year Rxoept tor a short period la tho sOttiner of 
1010, It has howl co&tlnuomdy arallahlo tor aArytmi 
FurthM'inore the nnlt waa not taken off the load at that 
time on account of mlabap to tho electrical nnita of tho 
machine imoper 

According to the chief engloMr of the Oktj of tato- 
toon the periods whan the unit was not in operation are 
not on aceonnt of non-avaJiablUty fhr sorrier hot on 
acconnt of the load being so light at the tline that It 
could be carried by a smaller torhlno. 

Other perturmanoao are stated fay city fsiginwo** In 



fnl teUHCM pcs l» the world thaiiks to tlcctri Ity Right 
DOW It la tnrnliii, t ut 40 Im h lens disks wliuee quality is 
not cxrccfbd by the output of Tcua or any other glais 
prodwlng iwint 

A lOlucb If ns' Made In America' A few years 
■gu snch a thing would biro Ictu hiuted Nobody 
111 this c< initrv att« mptod tho making of auch a lens 
Why try UT let the < emutn make It 

Nobody here could do It prim Ipally boenuso even 
If a saflloUntly large (lotfiil of sand anl potash and 
litharge and the other elements were melted and 
stirred at the right temperature— sa) i2fJ0 degrees 
b ahrenhelt —nobody knew how to ctml It down in 
a dp|M.Ddable scientific manner 

Cooling of glass is a science To cool a hnge block 
auch as that from whUb a 40-tnih lens is ground 
requires weeks and then* must be an accurate steadl 
neas of heat such as Is little known In most Industries 
Jf the block cooled faster than a few degrees an 
hour If it cooled rtmre quickly In one part than In 
another or If the rate of htat decrease variod much 
from a required arbedule Oien stress llnoe would la 
erltably appear These attains are rulnoua to the 
accuracy of even the nmsi artfully ground lens for 
grinding and pSCRktrtng nffOits the surface Alto 
the strain ml|^t canae tbelltaMk crack at any stage 
of Its production thus wasting much expensive effort 
and material 


oiM*nitIng the control Instiument with a time-keeping 
motor fcuiqilementcd by a simple cam set to produce 
prcktennlncd rates of heating and cooling 

ihls sort of equipment made possible the mannfsc 
turc last spring of the country s first perfect 22 Inch 
dive and more recently of tho 40 inch piece In the 
same factory These glasa blocks come from the an 
neallng proceeaee— which take twelve days la the case 
of the 22 inch disc and twenty eight days for the 
larger one— ready fbr the grindtag first with coarse 
abrasives and then with fine and finally Ibr potlSblng 
with rouge under a felt took 

Ihrse polished alabs undergo a cHtieal Inapectioii 
which Is the test that approves or condemM the 
methods used in the fomuceSi It is In this inspection 
that use is found fbr Instromenfa such asttaapolariseope 
to determine abethar annealing la perfect and the spec 
trometer to maasorfa the refractive Index of the slab 
under examination 

If the glass falls to meet the testa, tha teas Is eon 
alderable for good optlcaT glass It no cotBsm product 
The even heat of the riectrle furnaoe throaffbont its 
Interior due to electricity a peculiar quality of ohtfom 
radiation and the furnace a perfect tmadatloR. tta exact 
eontrol and Its freedom from all geaea that might con 
tnmtnate the furnace charge, are proving to be the 
factors enabling Amarlea to meat Oennaar snff Ui 
▼anntod Jena on an even oempetltlTt basis 


auramary, tbev show that the governor operated between 
extremes of load which varied from SOO to 2800 kw in 
perfect c<nitrol The onlv portion of the entire equip- 
ment that was ever removed uas the gmemor pedaatgl 
cap for the purpose of renewing a gasket on the faAand 
runner >vlnt The rondraser too, has proved raUable 
On one occasion whan Ice shut off the water Indta 17 
times tu an eight hour run ns trouble to the tubeu qr 
plates occurred under this nmumal atraln Ihs La Blanc 
atr pump imer boa given any tronhlS with amOeoslaf 
water at a temperature, haring shown that It 
was quite easy te run as low at print six from the 
baroipeter, at an loudn In oonrialoo the ditaf eogb* 
nesr stated that any records of ccoooniei of tbk unit 
exceeded thoee gnkranteed by the Wasttnghonae Oom* 
pany 

In fegard to the graph a^ p rep ar ed fay tbe rity offl- 
ctala, two rang of tong duratton ean be necedL The 
flrut of thflN Is from October C to April Sft, IMT, 
and the second from June U, WT, to Utap^ IfftR Ja 
the ihfut run toe tend tator wes dUper oent while to 
the geoond It was 4ad m cent 

An inspection olf the tat wa^ mndt la A dff tai tah 
at wUfih titoe no ift y tepwi to to wtoe nscuggiqr, as an 

wear wan nodoaelta 

taes tta ta% ta dta dffgtar gtattg togt ta anit 
hen hsen oitattof ghttitart^ ta mm tg i ^ta to 





A «o«piet« *bmIm •erc^ Th«rt arc 19 dMtmjran in thn 9eM «r thn camnn. 
Can jTM And ana of tkam? The anaaqr gwincra cannot 


Hows Shut BMfle b Faoi^t 

Todv 

I UAOINB tiUrisr-tlglit roftl turpedoei 
nuUnir mdtailr at ycnr Mp and not 
an oncnij ynwpl in alcbtt 
9!bat ilalit wai tbe dlmax of the cfirtna 
battia maneavert of the United mtaua 
Pacitie Fleet whUA were carried on for 
aevcaml moatha. Darinc the exerdaea 
there waa hardly a day dnrtng which 
•ooM new battle taotlca were not tried 
DoC; bat the eaoet draaaatle wae aaved for 
the taat, when a aham battle which tn- 
dodad aircraft, deatreym and battle- 
rtUpa, took placa aonie fifty mtlea off the 
port of LOi Aaceiee* where the fleet te 
baeedv 

With the loeetloo of each brandi of 
the fleet nakiiown to the others, the aea* 
tdanee which acted os the bettlcablp did 
aleiuf eoonts quickly sighted the aiiproaLh- 
faif eeway-HBiiMteM destroyers. SUanl- 
ta^naly the Ulmp •H-a,” the dearroyers* 
reeonnotterlng forces sighted the onemn 
lug battlesbipfi 

ImmedUtely a naoke screen was laid 
in which tha swift little destroyeni could 
UDhre abont onohserred by tbe bettlesbipa. Probably 
s more effeetiTe smoke screen never was laid. With 
stmeiVberte condltlona perfect, tbe screen couplet^ 
oovered all nineteen of tbe destroyers, making them 
ImpoesilAe to locate. 

Qbeerrers on the bameshipe snddetay saw a aplash 
near the edge of the entdre eereen, then a fladUng 
wblte line in the intervening water, fhUowed by a 
dull thnd. The torpedo had found its mark and bit 
squarely on tbe bow of a battleship'* Tbe torpedoes, of 
cou r s e, cerrled dummy warheads In place of the 


had won the sham battle. Now he goes out, he area 
actual torpedoea coming through tbe water at hU 
ship, be sees aircraft flying above him dropping iNimba 
upon It , lie sees bis ship firing actual khells at tancots , 
he sees the battleship turn and twist to avoid tbe 
enemy In shqrt he sees the results Instead of reading 
a technical report of tbe effect that might have resulted 
had all observatlmM and valculatiouR been correct. The 
result Is an Interest and a morale of the kind that 
wins battles. 

The latest manoenvers have been of Inestimable Im* 


INHrted that the practice of simulating 
actual naval engagements in all their de- 
tails will be(*omc nulversal in all naval 
manoenvers of the future. 

Semi-Diesel Engines 

M ANUFACTUlihRS of semI XHeert en- 
glncH do iM»t Intend to leave tbe field 
of largH iQotor-«hlp construction clear for 
Diesel eORtne bulldern, and nets of the 
former t> i»e of WKl h p j>er engine are 
now being sttindardlMHl hy two or three 
firms, states tlie Timet hnffinrerinp Sup- 
plement Very few Installations of such 
ixmcr ha\e, hnTve\‘er, been iimdc In Via 
rope, ultlKiogh (here were many examples 
in the United Hrnt(*s during tin? sar. and 
the cmuitnKiion of a 2,70(> tons ship In 
Holland equipped with two 5tX) b h.p. semi- 
Diesel engliieH Is tberefure a step of some 
slgnlfimni'c Tlw oogincM In this case are 
of the llolinder type, and the deelgnem 
ha\e mmie a radical departure In at least 
one Important direction Usually with 
soml Dlesil engines of tills slse It Is nec 
esKiiry for the tmlbs to be licated for at 
least bNlf an hour before tliej are slartetl 
up Tills may bo regard«l lui one of the drawtsK ks of 
the MCinl Diesel design, and In <»r<ler to overoitme It the 
nmnufucturPTH hn\e now devlsofl a im^ins of starting 
from ci>1d Ele< trie plugs of tqsiliil design aiv fitted !u 
the tojm of tlie cylinder, and them* are tieuted liy the 
{msMuge of current from uccnmulutom < luirgetl from tlm 
electrical auxiliary plant Even tJuvte hirg** imdoro. It 
Is dnlnied, cun be startcsl up almost Immediately, and 
another advantage fs tlie ellmInHClnn of the blow lamtis, 
wUldi are somewhat Inconvenient and always a pim- 
alble source of danger Many manufacturers of seiul- 


wsr-besd proper, wbldi carries several hnndred pounds 
of TlfT So the httUt Goottaned with 
thlftr-fllcht of tho torpedoes emerging 
from the saKte screen. Several of them 
found their mark. Tbe bnttleebipe man- 
aged to avoid many, however, by ehorply 
turning when a torpedo was sighted, so 
that it passed hy At the mid el iha 
fight, it was teamed that oU four of tbe 
Mg superdreodiioQidits hod been teeh- 
hteony simk. 

This brief aeoount eovpted with the 
s eeo mp e s yteg ^mtograMia, win give a 
brief idea of tbe literal way t» wlflcli 
torpedo battle maneovers are being oo* 
cemsUehed by the United States Navy, 
there wot a tbne, lottg vben 

ehoM botttee were more or tees tbeoMlq- 
^ ofiBoirs, In which maneuven were eon- 
dwM by t«ki4ioek methods. ,Not so with 
tlteiitiktett wKvy^ Today UnMd Sam tokos 
out Jttg w Ofid little fightlnfl eroft, pro- 
mtm tbte with OIL tbe spporstus of «e- 
tool troiCece^ give ttie oetnol dteasten^ 
sMt bos them ‘HAool it out** 

tt fshef neosesery to empluiefie ben 
Ote dlMpiee in lilw lesultant MCeet vptn 
th» MM SMkjhtitte of the ftceb*^ 
mUkthteti ‘^FMmert^ be ww merely the. 



portsnee In many ways. It may resaonsbly be ex l>lesi'l mm hlnery are adopting elertrlc starting devices. 

Three Engines in One 

R KALIZINO that Oio (oture of the 
paftsenger-carrylng airplane depends 
very larg(*l\ upon the developmont nf ro- 
Ifablc and still more ])0W4-rfut englneo, 
Kdwm F Oallaudt*t. an aeronautical de- 
signer anil builder of Warwh k, U 1 , has 
cmistrncred a power unit for large sero- 
plaucs which conalsts of three Liberty 
engines gcfired to a connion prppellw by 
moans of a clutch met hanlsm The power 
unit is shown on a test stand iu the se- 
compsn>lng lllustratloii, and its sine, ss 
well as the slue of the huge tbree-bladed 
protieller, may be gathered from a eom- 
paiinnn with the men standing about It 
The huge power nnlt acrordlag to its 
designer and builder. Is of sufllclent olio 
and power to oisurc non stop flights firom 
Now York to Liverpool, in 20 hours or 
less. Two Liberty engines sre placed 
side by side^ and a third is placed at tfa« 
rear Tbe plan U to operate two «n 
glnee at oU times with one in reserve 
Ea<m Liberty engine of the group develops 
400 horsepower The propeller la 18 feet 

^ In diameter. This power unit, os well as 

T rif li’mi ki a U GoOqiaisf potrsr salt te tesge alrptms^ wUch dsr el fa a total two others of the same type, is to Im- 
W IfiOV Im rtsp s ww ^ doUvered to tbe U S Navy 


power oolt te tenge alrp!noe% wtelch deretepe a tetol 
ef im tee rtepower ^^^ 
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Lftti Spimrlaff water knwtaUw with Uv« etaue, wMeh kills tbem InatMitlF JHfMf Tbs way It weed to be il o aa w lt k a sostlF and neeflaftiWnTy 

tke ftuil tkat eattle laelet apcai eating the poleened leavee 


nleal omr. whleh Med to ttko < 


SolWaf LioalflUiia*s watcr-hjradnth ptoMml TUa Menacd for « i\wm tltreotoiiod to pot moot of hor boyoiio pemonoAtljr oat of tlw dow of oo? IfoUo adaaaa^f 

Fighting the Water Hyacinth 

Clearing the Clogged Waterwaya of Loniiiana and Flwida by Means of live Steam 

By Huhiuu Ewing Dabney 


A t loot a nx^aiM of tlie wat«*r lonclntb Ima 

been found, a nieoiw na t4ivup as It ia eiHcaclooa, 
RDcl the aearcb of fcuTeniinent eutfineors of more than 
M reant haa been vntle<l 

like watertrara of IjOulHlami ami Florida that were 
In danger of being chiggod entirely — many were prac- 
tically cloaod to commorop dnrlng the Mummer moutha — 
are now safe for trade In Panama and India, too, the 
menace has of late yenra been ananmlng equal pro- 
portions 

Uve ateam la the anawer to the pnaalo Hpraylng 
life ateam on the tangled, matted ourfai^ that broke 
the atrongeat ateel cables haa been demonatnite<l a 
aura way of kUllna tbo p^ 

The water byailntfa la a natWe of Venetuola, where 
U la known aa **oreJa de mtila*’ (ear of a mule), or 
^boqtieUto** (little Imat) Ita botanical daoMiacatlou 
U ^‘ptaropiia craMlpea,^ and It la relatetl to otir uattfe 
plckerd weed family Petlclca or Icafnitalka dlatended 
with air at the Imae cauae the plan! to float after the 
need that bare fallen to the bottom of 
atreama, apmut and riae to tbo rarfaoe 
SU weeka later, the plants send up bloe- i— — 

Bomiiic atems which bear A5 t<i dS flowers 
of oaqnlslte beauty, and produce on afe- 
rage of 170,000 seed a year, whldi ripen jwi 

In four to six weeks In warm weather, or lii 

blbernate In cold. gorder 

Bo far as ran be leamcNl, the water j 

hyacinth was first Introduced Into the r_ ^ 

United States In 1884, during the Oi>ttou ' . 

Centennial KxpoalUun held In New Or- 
leana It excited great admiration, and ullc^ 

flalUirs carried away plants fOr their ropia i 

nrden pools and ponds In this warm heat f 

seoit tropical climate, the water hyacinth and In 

tbrofe amaaingly, and quickly filled these been f 

limited areas Tbo surplus was thrown Ej^ITC 

Into the bayous and waa carried by the 
action of the current throughout the IL.i i 
state, where the water hyarintb found 
conditions peculiarly adapted to Ita 
growth More and snore It began to clog tbe atreama. 
8o rapid Is the growth that u bayou 180 feet wide with 
only a fringe of water hyacinth on the edges in March 
will be completely corered, from bank to bank with a 
tangled, matted mass In June — an almost solid snb- 
aqueona ornst through which boats can not pass. 

AS a vast section uf soatbern liouislnna la served 
by waterways, U la apparent what this meana com- 
mercially Thli boautlfnl pest has been a aerlotu 
dUAcnlty in the way of developing waterway servlee of 
reoant years, since the government gave the cauae aoeh 
an Impetus through the Mlealaslppl-Warrior barge Unai. 

Sawmill Intcresu along tUyon Plaqnemlne began to 
fight the peat in ibe early nlnetlea. They sent sanga 


A steamboat was pnrehaaed and fitted at the for- 
ward end with a conveyor four feet wide, which 
sroopod up the water hyaelath and passed the plants 
tuude throngh a aeries of niUm where they were 
mangled and diacharged upon the bank. 

Thla method was slow and t^xpenslve, costing about 
six cents a square yard. Furthermore, the hyacinth 
grew faster than the rollers destroyetk 

Various acid sprays wero then naed — nitric, aol- 
phnrk, hydrochloric, etc, but they had to he made so 
strong that the cost was prohlbiU^ 

Crude oil was spread upon the wafm and set afire 
It borned the tops of the planta very etCectlvdy, but 
a new growth q;»rung up In a week or so 
In 1002, a patented poison spray costing three rents 
a gallon, or enongb to kill 12 yards of water hyadnth, 
was used with considerable auccesa. Then in 1905, the 
U S Department of Agriculture developed a solntlon 
of white arsenic and sal smla. which was used with 
KU(h signal auccess In killing the Canada thistle that 


5 0ME J^s ago New Orkam hod an expoeUton, ifl connscfion wtUi 
wfiicli o few water hyacmthi wae anparted and »hown After the 
$hcw was OPcr, there were reefuests for these handsome ^anU for 
gordem, and they were dulr^uted m thu way The result was Mine- 
what stmdar to what happened when Arntralta mtredueed dte rehhit 
For some years an puftton^mg pro^Jem has been the freeing of Lout- 
smat waterways from the mau of hyaemths^ which makes novigofipfi 
utlcr^ cut of Ole question, Mechamcal means are ou^Wed ip fbe 
rapid rate of growth of the plants Peuen ts out af the quesUan, as has 
heat found to Ote cattleman^ cost Now lore steam has bwi suggested^ 
and tned out on a scale which makes tl seem cerlmn that the answer has 
been found Thu ts the sforp Omt Mr Dabney tells us here , — ^Thk 
Editor. 


it was tried on the hyadikth. It coat less than half a 
cent a gallon to nutkOL 

This baa bean the method followed ever atnoa Boats 
equipped with spraying tanka, pnmpa, aad hose voald 
be emit Into a hya^th-lnfested waterway, and voald 
slowly work their way through. Oouadag labor, It 
coat about ona aad thfee*fouitlui oenm^a gatton to 
appty tho spray Tbt plants would wUt a|R dia vKhla 
three or four days. ^ 

It however, there was a rain, the arssnki nolntkii 
would be washed off and tba work would have to b# 
dona over Fnrtbermova^ mittle are very food iff the 
watar hyadatb, and auwy ffM from eating (he pMsOBid 
leaviB. Cattle owurn bed to he warned lu adtanee of 


of men up and down the bayo»wltti pltcfafo]^ to cMh ^he hqat*! coming^ to pafi their Uvcetock. By many tt 
out the bayou and keep the way for navtgation oym, waa believed that the fish were poCaonad, hot thie 
But by 1806, it was apparent that more heroic meaaaies belief seens onfonndadL 

wore needed. Als spray did all that oouid be ekpeoted of It— but 

In 18DT, an appeal was made to the federal gov- pm gmammt engineers coaf e e is d that It coold got 
^fiiment, and in 1809, tbe first federal approprUIIHiiK Iftep fif trtfh growth of utq manaoe. 
was made, it was for I8IMIO0 In Florida, shaUar caodltioas have pievallad, la 


the Panama Canal, tbe government enginem have 
been fighting the inroads it water hyacinth fur many 
years with arsenical ^ray Bo choked bad the water- 
ways of India become In 1018 that the Indian govern- 
ment sent an expert to this stale to study the arsenical 
method In its native habitat. Venesuela, however, 
there aeems to be a natural foe that keepa the water 
hyacinth from becoming a pest 
John Klfirer, dty engineer of New Oiieans, who tor 
five years had charge of the water hyacinth eradication 
work of Iioulsiana, came to tbe conclnalon that the 
floral pest would eventually choke all but a few of 
the largest streams of Louisiana ^>n. account of the 
immemie area Infested,” he said in 1908 before tbe 
Louisiana Engineering Boclety, **lt la Imposalble to 
exterminate each and every plant by mechanical meant 
or the poisoning methods now in vogue. We muat lotik 
to plant pathology for a complete riddance The in 
restlgatlng botanist may possibly find some natural en- 
emy to tbo plant, some parasitic fungus, that coaid bo 
cultivated and spread among the h^- 
clnths and which would not bo a monaoe 
il to our agricultural interesta.” 

Then camo the solution— strangely 
I witn enough throngh tbe auggeotioa of a lay- 

BT the roan— Governor Parker oC Louisiana. 

ts for Since July, 1921, oil boats of the Texas 

Mine- Oil Ootnpany had been caught in a bya- 

g^kit Dayou I«afour< he, an Impor 

7 ^. tant waterway through the augar aectlcm. 

company's Wg boats, the S. B. 
J”*?” ^Hyacinth," towing a barga equipped with 

)>olaon-spray amwratua, was aent to the 
^ reeeoe Steel cable after ateel cable waa 

estedt broken os the ^Hyacinth” aonght to 

sf has force Its way through tbe matted nsaaa 

-The of roots and leavea, 

O Donnaud BenUey, at tile Texas OU 
Oompany, waa dlscQating.«ttie problan 
— I. some time later with Qovemor Parker at 
Baton Rouge. 

”Why not shoot live st ea m on. tbe watar 
hyacinth r* saggeated the governor 
It had never been thought of The Idea waa glvan a 
try-out It worbekL The fleat appUcatUm waa made 
In August The tops of the Ullta tnuMdlataiy vHM. 
Hotter steam was thrown on. Tka cOaet wga magkeL 
And the boat, shooting broadsldea of Uva ataaaa, fbfcsd 
Its way through the growth at tbe rate of a «Ue and 
a beU an hour At <ma ^aoe, a acdld met of hyndntha, 
nine atitea long; was enooonterad^ 
TlUewudoimwlihtnpmlmdsteaflHhnffrm Hew 
pl»i are being mada to art the afesam nogstea fin* 
with the wata^, ad thai tha rootay MRm and gU wffl 
be daatunjrofl- 

Hut to tb» iltiMtte BaSalWtwtAteailwk 

rat bM doM to d ato rpl— «»• «Mt «< «*«»> 

ttoa. b«t It to otortow tkat ataam awfltod to tm- 
aMaraUr chaapar tlto% tha vcv |nattoX(i It to aaera 

maid, aad ratoa aari.)Matr 4av 4aa.> IwM H an tktoto 

S*tof tito toMaa knwMk Matkap tondleaa to tot 
rawikaHy rapid M^Stainikad^tdto* 

to aMMMa «ba Ittaata* ttm vtoloto 
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lAIikt 

i m t6» tTente 
todar 

Oat lliiif-ayi lavUoata Tt^ 
tMllj toy jrian at ma- 
*lim. factory or 

alittint, on a nlBlatnro acalo 
iflMy work wltb plaater. 


'Si. 

dar 




TMki 


natQn of 
rmdm tbm 
«M4t mm « rittd, lifeleM 
It U OM thiDC 
to mm MMMto ottects, 

M ^ItO mOm to wcaro 
mmk «0MV m Rctoal op* 

A 4ii p py ooniblutlon <if reAllstlc «p- 
pMfonce ftnd actnal operation ia repre- 
mm ^ Kittle paper-makina machine 
vlileh wai recently ahown it a icraphlc 
'art* «apMttloD In Oblca«a Ybla ttichlno. 
rthlrii la ^(tpktad In the accompanyinK 
Tlew, fa a teal papet-maldng laat^ne in 
avtiy aenaa of the worth The tToraae 
IMper-maklnf machine la more thin 200 
lAsf and Wrtaha aereral tbonaand 
ton*. The model paper-maklna machine 
li lea* than alne feet long Some of iti 
heartnga are a* fine aa iboee of a watch 
lliii machine carriee out every operation 
fler the making of paper, from the time 
the tNdp la fed to the grinder and throngh 
•very prooeaa to the flnlihed paper, which 
I* tolM np at the left of the lllnatratlnn 
Tbm paper cornea ont In continnoui atrlpa 
gbnt lacbea wide 

A Two-Car Garago with a OaeCar 
Dowway 

AN aagoUr garage of the type ahown in 
l\ the accompanying llluatration luia 
many advantage*, hirat of aU« it take** 
care of two car*— one in each wing, yet 
the doorway la only wide enough for one 
ear at a time, beoce conalderahle apace 
and ezpenae la aparod In auch a hnllding 
Bach car can enter or leave the garage 
without diatnrblag the other ear, alwa;a 
providing, of conrae. that both cars do not 
attempt to enter or leave at the aame 
ttm*. 

Worid’t Lurgcit Tent Hufar 

E NVBLOPINO tn arM of UO by 90 
feet In dlmenalona, a tent hangar re- 
cently erected by the United Btatea Air 
Service at UeOeok flying Held, Dayton, 
Ohio, hat been awarded claim to aoprem- 
acy aa being the largeat In the world 
With a dear opening acroaa the front, tbla 
tant hangar |a aaflldeDtly large to accom- 
modate three Martin bombing mactUnes. 
It* value to-Aircraft seirlce 1* contingent 
npon ito e^liy to wldi 
Btend the dreathertng teat 
uttafactorlly 

Taminf Live Steam 
late Weed OMtnqrcr 

AN IstmHod whidi hai 
proven to be one of the 
greatwt labor aaviiig devicei 
for raltrogda In recent years 
la tfa* weed destroyer recent- 
ly patented by Harry M 
WIUIuu, vot*r*n looomo- 
tlv* engineer of the Mis- 
« 0 Qrt Padfle l^aHrond, hud 
ih^lat* JT W. Death generaL 
nmttliitendiet ef that Uae. 

laeinadilao oonBlats 
wnim ^ pipe* iQlteUed on 
a nrty4M)t,9at.d(r and need 
In tiootMiotl6a'','{nth dther a 
■atemted 0 * enpertaeated lo> 
eoiairtlyn, d*pe*neat*d eteam 
froM the keeoMttv* li ai^ 
pttad dttMt to Ibe veeetn- 
ir or lea, at a ten- 
t a ngirt trom BOO 



[ paper-maUng nuebine tuma ont Mpar ffom wood pnlp^ dnplicatipg the operation of a 
foU-daed m ac hin e 



The angular garage A two-car garage with a one-car doorway 



This tent hangar, erected at McCook Field, i* aaid to be the 
world’a largeat 


^ vv^ 





weed deetmi r er far y aflff iad * , whIA mah*ana* of the deetmethre acthm of Uvt 


to 600 degree*, Fabreniidt 
The main bnmer of the 
niHwratna 1* Inetallad noder 
the venter of a flat ear, with 
Imnicra or wings extending 
nut frnm eadi aid* of the 
(nr tn any diatanee dedred 
Oiirtnlna of asbaatoe cover 
the nJuga and conflne the 
Nicam to the mirfaGO being 
tmited, thereby Inmirlng a 
raRxImum degree of heat 
'1 hv wing* are raised or 
l»w4*red by mean* of air 
hoUtK. thus aroliUng strik- 
ing Hvitdi Htnnda and other 
(itmtnrlos along the track. 

In coiinniing the bnmer 
to a Hupi*rhcHtcd engine, the 
ponimuniratlnn between the 
Uitler nml oUndera la abot 
off with a gage r«lT© and Mteain pipe 
Two HiixlllHrv ^ntvcH are arrangul, one 
to oi>eratc thk* locomotive and the other 
to fiirnlKh Hteam for thi* dcstrojor All 
vork la i^rfonued with tbo ennlpmeot 
hacking for the rpiiann that the extreme 
iieut and (he fucllltutlng tho Immediate 
piping conncctlona from the saiierltenied 
unit to the burner onr which aavea heat 
tmlta 

Tliree pljH* lines are extended from the 
locomotive, oDo 2>/3 Inch pip© extending to 
the nintii huriier and one I'V^ inch pipe to 
eatb of the two wlnga A networit of 
thr«Hiti«rter Imh pipe* la fitted on the 
wingR, in whh'h (here are Vii-lnch boles 
iiNmt six Inches ujwirt, drillci] ataggereU, 
through which the Jets of steam are 
forced 

Thest* machinea Iinve proven econom- 
hulof ojMTiitloti, (limiting the track of 
vegetation at a coat ranging from $8 to 
$12 per mile l<rom twenty to twenty- 
fix© miles <»f track innx he treatsed a day 
alth the destroyer It la also need by 
sexeral of tho rallruadri to melt anow and 
Ico from aronnd switch wtamla and froga 
ill larger tormlnala In winter 

Do Motlig Uie 

B y what means la tJie male moth ac- 
(luufiJted with the fact that the female 
In HMkIng for bis iittontloiia? Certainly 
It Is not b 3 scent for tli© males travel 
rfoira the iHnd to the place where th* 
female is Just us surelj us they will fly 
Into ill© hreeie Another suggesttoo la 
that the mules are attracted by oound 
which In Inaudible tu humnn ears. That 
there Ik nothing lu this suggestion haa 
tieen entirely dlapmxed for th© fSmal© 
Yapouror has been enclosed In a aonad- 
proof Ikxv and Ktlll the mules cum© to her 
with uiurrlug instinct 
It liHS lutelx lieen suggested that these 
iiiscctM communicate with one another fay 
means of “wireless." It Is said that they 
do this by means of electro- 
inugnetlo wmves of exceed- 
Inglx short wu\e length Well 
eNtahllHbed facts seem to lend 
color to tlie anggcstlon, Prob- 
iihl> the most senstUve or- 
guna that moths pnasMS are 
tlMdr nntvnnie. The anteune 
of tlie female, who la the 
transinltter, differs In pat- 
tern from those of the male 
wlio is the receiver TW* 
fact agrees with the deatgn 
of wireleiia Inotraments. An- 
other carious poltit Is the be- 
haxinr of the male as be 
neum tlie place where the 
female is stationed Often he 
will alight In a very ancer- 
tnlii maimer moxlng bis an- 
teniue about much In the 
same way that a wtrolees op- 
erator will swing his direo 
tinn finding frame in order to 
discover the quarter from 
which the signals are com 
Ing— By 8 Leonard Bdntin 
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Inventions New and Interesting 

A Department Devoted to Phneer Work in the Art* 



TbU dbh of miim to of greot aid to 
toe rliontot 


A Novel Laboratory VeoBel 

T in (iirluns illuHtratluii that accom 
{MiiltN thto text reprpHditM a dUh of 
great value ti the ebemtot In the do- 
termlnatlon of a did matti r of an> fluid 
It conalati of a fine nuab wire gauae 
reating by meani of aapporta In a dtob 
and corrngated In aueb a way that It 
preaenta two anrfacea of approximately 
200 aqnare centimetera eai b Ibie to the 
cloee proximity of the groovoa thoM can 
exert a atrung capillary action m that 
Uu ganre will bold at least '1 cubic 
oeotlmeten of any liquid aithont any 
of It going through the meabes 
Doe to thto large auiface and to the 
effect of the meabes and comigatloni in 
maintaining a aide and even dlatrlbu 
ttoo of the liquid, dehydration to entirely 
nnlform and to carrM on by the action 
of the atmoqihere on both acirfacca of 
the gause any one part of thi liquid 
being imbjected to the same drving con 
dIUon as any other 
When a ditch alone W need with au 
area nsually of about JO aqnare centl 
metera the aolldN a ben secured are dto 
tributed Irregnlarly over the bottom uud 
niie\ctt beating reaulta attended bj 
charring in the case of saccharine and 
other organic liquids If the liquid to 
distributed over sand aalHstos or iiiim 
Ico atone In a dlah or oUiwIer that 
Which reathcB the lower to) era to sub- 
jected to dlfTerint heating cuudltlOiiM 
than the rest almi unavolUabU more of 
the liquid will be gathered in ai>me 
plaies than in others I* \pii aith stirring 
errors due to liieffectlet an] umeni dls 
tribntiun cannot Ih. cmtlrely avoided 
AU these substances nqntre tbomogh 
preliminary treatment hefoie they can 
be used and even then an somcahat 
limited In their apidlcatlon b) the chera 
leal nature of the liquid to bo dlstrlto 



Thia Ught win work wh e iy v er there to 
current 


uted (»er tbem With the ganae^lUh 
the troublesome preparatlcma axul pr»- 
f autlous required by these materials arc 
cntlrel) avoided, and thd Uquld conies 
Into contact cmly with a material of a 
well tested uareacTtlTe cdiaracter In 
additlou to these drawbacks the abaorp- 
tIOD of hy g roscopic aototntt from the 
air du ring a elgfalng to oonriderabto 
ahen Mind etc ia used Thto may be 
a source of error even with the most 
painstaking precautions With the 
ganac^dlsh the absorptlcm of molstnre 
to comiMratlvety slight 

Tracks of Long Life 

S OMFONB tnesBcd once upon a time 
before a^WaU) knew ahat trucks 
would do that the life of a motor truck 
was about flve jenrs and In arguments 
both for and HLulnst tlie power wagon 
this life period to always coming to the 
front Along the line of longevity, it la 
signifleant to note that entire fleets of 
motor trucks bought more than flve yeart 
at .0 are still in opera tiem and deltvering 
the same eflirient service aa that re 
quired of new machine! A sight seeing 
bus company of Chicago and New Or 
leans has flie ^ery early roodeto stUl 
running eootlnuouiily They are all mo- 
tor buses One Is 19 jears old, another 
18 >ear8 another 17 years old, and the 
rtmalnlng two are 14 )ears old An 


other New Orleans Conipan) Interested 
In u Hifflllnr entci prise to still running 
fleo old buses rcgularl) ranging In age 
fr< m 8 to 18 yemrs A soap maker of 
Rrooklt n has a fleet of eight old trucka 
between the agea of 8 and 13 yeara A 
conti actor of New 3ork operatea thirty 
trucks of flton capacity each Tbe ma 
hrm are o\ir 9 tears old while many 
hate been In sertice for 11 )eara A 
hauling contractor In Paterson New 
Jsrse) recently aold a C ton mariilae 
tWkt be bad mn for 10 jears without a 
single oierfaaul A large department 
store ot New \ork haa US old models In 
Its fleet of 02 They are from 8 to 32 
^eaiH old A New Toric fleet o pe r a to r 
reports that hit 10 old machtnoa be- 
tween 8 and 10 jeara old are still firing 
service as kond as could be expected of 
newtimks A New Tork sugar refinery 
cqHTutes a fleet of 1% tracks aU of whkh 
are over 8 >cars old 

Photographer’s Pwtehio U^tiag 
Apporatiio 

T his equipment to put up la very 
(jouMcjt form In a ■peOaUy coo 
structod aflltcase style of carrier Set 
np cm a rod with tripod baae It cka 
be opened and put lo use wberster it 
to poBstbld to get electric light comidc 
tion The muslin a creen to for the pur 
pose of obtaining a soft effect w^ the 
apparatus to uaed in portrait photo 
graphy 


WholMdu TMtfM ffTtliu Uf e Of 
UfkiBolbi 

U NCUC SAIf has rigid requirements 
as to tbe quality of hto oflioe equip- 
msnt that may ultimately figure In mak 
log tlw wbecto of Qovmmcnt go round, 
and eren the electric-Ught bulb to no ex 
ceptlou to the rule Ufa teats are ad 
ministered by tbe National Bureau of 
Standards ai^ If the lamps fall under 
piescrilied qieUflcatlona they are eery 
piimptlv UlfKardcd 
S|NHlmen lamps are selected by Ooy 
criunent inspectors They are burned 
on the racks to determine their life In 
hours to 80 per cent of tbe Initial can 
diepuwer or to burn out if above 80 per 
cent candlcpower T rom these expert 
ments to determined the aoceptabUlty 
of lamps supplied under contract to va 
riouM itopartmenta of tbe Oovernment 

An Adjwtable Etontilght (or tho 
Qoood Car 

T his spotlight ma) be operated 
from the drivers seat within a 
(loticd <ar The long supporting rod 
to In two pieces which may be taken 
apart for Installatloii pnrpoaes It 
passes through the Sllktal^ open wind 
shield TA lamp to turned by means 
of the handle connecting with a shaft 
running through the supporting rod 


Thin device can be uaed as equtinaefit on 
an) car and can very quickly be put In 
plan Its advantages eiveclal^ In 
winter are obvious • 

A Pnoomatte GraaM Dtagwaar 
for tho Gaiago 

T HUOirOH tbe iMdliia ot tomiitooooa 
air taken from the ordlaavy receiver 
maintained at all flistelasa garagea and 
automobile service atarioua for the In 
flatkm of tires this device may be effec- 
tively operated for the dlqmnsing of 
plastic or semi liquid olto or g re as ea, 
taking them directly from their original 
contalnen If so desired, and drilvering 
them to transmtoalon guar casings dlf 
ferential gear houstegi, and the like 
In addition to proving a slmpW 
method of handling of lubricants this 
apparatus also eomblBai tbe sUteeote 
of speed, desnlteeae, freedom fipn 
waste and afitomatlsflUy and aeeuratrt> 
measures aU matorlala used 
Tbe m e eb a nto m to riteple and rtoter- 
ally fool proof U oonatots el two 
ordinary cyttndara Mto ptototoMMo tor 
dtopenslag the lubrioante and the hCbhr 
for puUliig the mate ttotoo re a n^ e ir d, 
and recbargiiig tha main cylteder vltli 
tnhricant The entlte operatton both 
dtopeosteg and cu rtmrgteg , to oonttolM 
by a ktmpto quartev-tuni of a atagle 
three*way valve 

the lubHcasto can be dHnsimed pm 
0 noaale of «m\«ntoar rine and ahnpe at 



A device that neea the co w p r teaed afr 
•apply to deliver greane to 
gear henriagg 


the end of a flexible taoee of aay derived 
length 

Tbe measuring device is adjustakle In 
accordance with the grade of tuhricaat 
htteg used and coostoto ot an entlrriy 
vtolUe scale on the surface on the rear 
cylinder Ooabinrd with this la aa 
audible signal composed of a wbleh 
tan be set to ring antonatlcaUy after 
any given quantity of the lubricant hu 
becQ dispensed 

The aiqiaratua to veiy compact, and 
may be installed as a statl on a iy or port- 
able one 

Stndjrhif GUder VVihte with tlw 
MotWD-Pktara Chwcim 

T HN extensile glider flights recently 
made In (lermany hare been lo^ 
lowed with no little Intoreft by the 
leading Qerman aircraft dealgnere and 
constructors as well as by Pokker, the 
famons Dutch aircraft eonstructor, 
whose name became ao well known dur- 
ing the war In tee accompanying view 
we have Kokker studying the glider 
flights by Bseans of g motion sMave 
camera It wUl be noted that Friteer 
la using an odd oamera support wklOi 
ramprtoes a small platform for boldlag 
tee camera, and a pair of booke that 
lit about tbe aboulders Obvtonriy, ante 
an arrangraient perndts of much greater 
freedom In fllmlng alvplaaee, gliders and 
other rapidly movteg ohjecta, than does 
the nooal tripod We note by the riMdo 
graph teat Potter to uateg • Debrie 
camera, which to of Preach manutoe^ 
tore and weighe about 16 pounds. 
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UB<toSMi*ABItCuMfm 
(CoiiifftMtf frvm fftfo AM) 
dftUy dftfttftpod rod which gHpi tho edfo of 
tht pftpor without Uklortnc U Tho eon 
strstfloa eC thli plfttwholdta taataft U poo 
•Ibta to copy dtrodSy frota trodnco ond 
whfttnot ftod ruidftri o««y tbo nrnktuy of 
pooltlToi ftnd tmupofftncloo— tbooo beftO 
tlfol p UA o rc o on ibM for which the Ooo 
loglcfti Bunray is fftmod 
A cartftln nutdo of noftrly tnmspftreat 
matorUl wound on o ^^rlny roller it tbo 
bftdc tho frime Is omplo>od to sot tho 
dostrod lll^ ftnd shftdos Another aniiiao 
fOftturo oC tbo copy bolder Is the center 
tag dSTlco This consists of ftmr cords 
of which cross tho tdftte TcrtlcsUy 
and two borlsontsUy They arc mantpu 
Iftted by ft sUdo at tbo top of tho boldor 
which mored toward either and of the 
frame fires the esact xnanrins for tbo 
■boot to bo photofrftpbod A stldemlo 
portoctod f r this mscblne, dotormincs at 
once tbo else of phite to bo prepared for 
ayporare without tbo usual moasnrement 
on frooad glass 

Foenstag Is ft slmplo process with this 
giant among camems There are two 
•ealas one on olthor osrrtago on whkdi 
tho degree of reproduction Is indicated 
and tbo two carriages are mored until the 
figures read alike on both scides That 
is tbo thing In a nntsheU bnt In detafl 
it la worhed out like this An electric con 
tact is set at tbo desired point on the 
•calo of copyholder carriage which 
with another contact is then put In mo- 
tion When the two points meet and the 
circuit is completed a small Incandescent 
lamp flashes the signal to stop that the 
copy boldor is In exact positloii Should 
Jt happen that tbo carriage runs past tho 
point of cmitact, the operator nsos a fine 
adjustment handwhosl to bring it back, 
when tho little lamp will again lead oulj 
Its flow Tho photographer then taraS] 
his attontlou to tho primary carriage 
with the leas and prism lie sets the 
acale oorraspoodlng to that on the other 
bar and atarts the motor which drlrcs 
tho carriage along natU the proper figure 
Is reached again using a hand wbobl for 
aceurato adjustmoat It is aH si easy 
that tbo picture maker can be up and 
away to another job while bia Mend with 
tbo ordinary copying camera is fuasing 
and faming orer botbersomo dotalla 
Rerarslble motors driTO the two car 
riages with astonUhlng case and pred 
Sion As has bOen stated the copy holder 
Is ilwimlB correct alignment with tbo 
Ions ani yilato-bolder so that tbo camera 
front noTor budges a bairs breadth un 
leas the copyholder mores In the same 
direction but both can at once bo drtren 
forward or tnuAward as oocaaioo d^ 
manrts 

Oooba lonsos of 81 and 42 Inches focal 
IsiWth art used la combination with a 
Oooiht prism Thsso attached to a hoary 
brass plats^ will make a picture lario or 
BBuUl As accuracy Is the paranumnnt 
oonsidoratlon the optical parts mustlw 
Itf just tbo right portion and absolutely 
rigid Flats and copy bolder are plumb or 
tt not; eaa be nuide so by sc r ew more- 
maati on each part, whila the prlgm is 
bmghi Into aUgnment by a thumb screw 
passing through a strong brass braricet 
« which nms opt beneath It fn» the front- 

And this eemplttsi the desesriptten of 
tat bigfsst of all metal camera s a talag 
of mechanteal psrfecthm which has 
eitaed Unda Sam a place in the sm 
Whfla you ara meditating oraf Its pe- 
toon ding performances a ssrrant of tae 
people ia preparing for anotaar tdotm 
Be frets not with tbs capibaipoime ataad 
of the eddev ma chtne e bad meree enidHIy 
and ttariy around aU the parta. The 
emt may be a daasr map of the knows 
eft AaUto or a chart «f adparat pvodno- 
tioh or pertwpe a map uf the Ttalted 
BUtea taom which some Uttle M In a 
wa town via lit M «M ktaos ss 
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Before laying aside this issue 
we bid you — as old friends and 
subscribers of Scientific Amer- 
ican — to pause a moment at the 
significance of the publishing 
change announced in this and 
previous issues. 

Your Scientific American is to 
become a monthly publication, by 
consolidation of the four weekly 
issues and in combination with 

4 e present Scientific American 
ionthly, the resultant an 80-page 
fteriodical of monthly publication. 

In the new, the Scientific Ameri- 
can editors have guarded all of 
the best features and distinguish- 
ing qualities of each publication; 
and we now ask our hiends to 
^ turn to the new Scientific Ameri- 
can — a bigger and better journal, 
yet maintaining all the high 
standards that have given to the 
Scientific American such world- 
wide approval. 

The change has been made for 
you — to better serve you, and in 


the more ample space and idtne of 
the monthly periodical we shall 
be able to present the fim^ and 
most complete digest of scientific 
happenings in the worl<^. 

The New Price Is $4 Per Year 

A very material reduction in sub- 
scription price has been made pos- 
sible by the publishing economies 
of this combination. $4 is now 
the annual subscription price Ibr 
the new Scientific American. G>m- 
pared with the former prices of 
$6 for the weekly and $7 for the 
Monthly, this small subscription 
quotation gives evidence of our 
efforts to e&ct a better periodical 
at a far lower cost to the reader. 

We welcome your renewal sub- 
scription. The first issue of the 
new monthly will be November, 
IS^l — if your subscription to either 
the present Sajjfiitific American or 
the Scientific American Monthly 
extends beyond October, adjus|| 
ment will be made. 
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Oar Last Appearance 
as a WeeUy 

^HIS iMue nuurki the lait appearance of the SCIENTIPIC 
American at a weekly. On October 20th there 
will appear the November itaue of die new monthly 
Scientific American, combfaihui within its many 
pages the leading featiuet of the former weekly edition 
and the former monthly edition. 

We feel certam that the November ittue tA the 
new monthly SCIENTIFIC AMERICAN will more than 
prove the wisdom of this momentous change. As we 
have already ttated m past announcements, tiie vpjptaet- 
ance of our former SUPPLEMENT as a monthly periodical, 
after appealing as a weddy nnce 1876, was gr^ed with 
such enthuriatm and met such a favondble reception that 
we were urged to chante the SCIENTIFIC AMERICAN 
to a monthly journal, ^is we have done^and more; 
for, as already set forth, we have combined the best fea- 
tures of both the weekly and the monthly editions into one 
periodical — the new monthly SCIENTIFIC AMERICAN. 

Such economies as may be effected in com- 
binmg these two former periodicals are being * 
turned back to the subscriber: tiie new 
yearly subscription price is $4.00 a year, 
as compared with $6.00 for the former w^ly 
edition and $7 00 for the monthly editi<m. 
or a total of $13.00. 




Look for the November issue of the new 
monthly Scientific American, 
out October 20th 
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SEMI •PLANK CpaSS/Na 


N«w croMdnics on Jtnwy Cmtral R. R. 


KthrtRtting fht Fluked Balhmy 
Hi^waj CroMinga 
Br E. R. Mttadwf 

B B0ATT8B of th« oror-lncrMBlQg cost of 
iQndMr tnd rspalrs thm Is an In- 
cffeudAf Rw M nbstltatw for planked 
nttiNiar IttffawsT croMliigB. Riiltway msln- 
tuiU entltioars an not onlj ctmfroBted 
with the problem of the tncreaaltiff cost 
end the etierclty of Iwnberi bat ore etrinv 
attention to the desirable qoalttlM of sob- 
ttlttttaii emdi as drelnage and elimination 
of nil jolttte* 

A plaokleea croerine has been developed 
on the Lahlgb Talle/ Railroad, the con- 
•traction of which ceneea all ballast and 
dirt to be removed down to the bottom of 
the tie for the fall width of the roadway 
Socfa ties aa are not good for at leaat three 
yearn of aenrlce are replaoed, while tie plates are in 
ataltod wbers not already provided. The track Is tben 
thoroaghly tamped and pot In flrst-cUws condition for 
Hoe and sarfaca. In antomatlc signal or electric drcolt 
territory the raU la Insnlated on all sides by the appll 
caUon of a panetratlon am>halt or some similar Itmilat 
Ing nwtsrtaL Tba qmos batween tbe ties 
and batween tbe tracka Is next filled op 
to the nnder side of tbe baR of the roll 
With dean stone ballasts well rammed and 
conmec^ A mlktore Is tbsn made ap 
of an oil binder and a good grade of clean 
•tone s cree ni ngs containing parttelaa of 
stone np to H-inch In sise, but with the 
flhe dust and dirt screanad ont The mix 
tore thus made Is spread over tbe sorfkce 
Of tbe road, thoroughly rolled or tamped 
to the level of the top of tbe rati No 
l»rovlaloii la made for a flangeway. the ac- 
thm of the wheda along the rails being 
depended upon to create and maintain 
tbelr own flangeway 
One of the recent devetopments In tte 
line of plankleos cronsings Is a form ^ constnictlon 
which gives a crossing with a good iMaring surface 
and a permanent flangeway, and iu addition acta as a 
seal aj^nst the entrance of water to tbe roadbed Two 
daeees of material are need, one a bltumlmras cemrat 
or btoder. and tbe other a prepared and vulcanlaed 
mixture of which tbe croaalDg aorface la 
built. Tn preparing for an Installatlaci of 
this character all bnllast and ao Awth la 
removed down to tbe level of the top of 
the tlea. Ball Joints are then elimlBated, 
either hr the raarraagement of the rail or 
by the use of extra long rails, and the 
track la pvt in flrst-dass condition aa re- 
gards tlea, line and surface. Tbe ballast 
is then psnetrated with the above mem 
floned bituminous coment or Under, which 
Is applied as a Rid^t AnM which hardens 
Vhder tbe action of tbe air to an UastJc 
sdUd, oomidathly flUIng the Interstices of 
the bansst Tbs taps of the tlea and the 
raila are thm swept clean of dirt or dust , 
and^ aliaea of tbe rails, the tops of the 
tM the Burfhoe of tbe tattaat are 
thtaOr eohttA wlfh the fiUer Thy crow- 
hlf proper" la built UP of layera of tbe 
aUrthdUg mtartal, keptrated by fUdt 
" UD^of the flRee and carried at least four 
Ibit Cron tlmratt on the apprdadua, white 
Ihe csgtiic. or iNorts between the raRA Is 
bum up Id g thparing layer the pre- 


pared Utuconcrete with iMllast on this, after whlrh s 
top dressing of Under is applted, and then aliout two 
Inches of the Mnrfadng material. This noter material 
Is applied hot and then thoroughly compacted. 

The surfacing material is cnmimoed of 20 per cent of 
% Inch to-dost trap rock, 20 per cent of denatured 


bunlwood fiber mixed with 80 per t'oni of ImimUwble 
mineral dust colloidally sospended In 80 per rent of 
08 1 per cent pure Utuinen and normal BO to Al i»ne- 
tratloa The entire mass la then vnlranlsed by snlpho- 
chlorination to form u sort of synthetic rublier TTie 
hardwood liber, denatured hr extracting Its sap uHds 


and cellular tinue. forms the reinforce' 
ment of the surfacing material through Us 
ability to absorb the preservative binder 
which, after wlcaDlxlng, gl\es a moisi 
stron0honpd In a muumr not unlike that 
of reinforced coiim*te Being somewhat 
similar to rubber In Its elastic quality, 
this structure 1 h ketit **ll\e by the libra- 
lion net up by tralna iiasslng over tbe 
crossing thus sliows no tendency to 
break away from the rails. 

In rcc.tuit cmmprcsstvu tests on a 12-In. 
cylinder 6 In In dlanicder the filler of 
the aggregate was found to have more 
strength than any other part of the aggre- 
gates, the trap riKk content breaking In 
two In ewch test before scimrntlng fri>m 
the filler, while a sample, measuring 8 ft 
long, 8 In wide, by 2 In thick, supported 
at the ends under onllnory room temper^ 
atiire, Iwnt donUe of Its own weight before crticfctng 

Seeds and Age 

I T Is, of course, a well known fuc-t that the capacity 
of seeds to germinate tends to decrease with age 
In some cases germination cupaclty falls off very rapid 
ly, in otlier cases II retnalas hlidi for a 
nnrober of >eora after the seed has been 
harvested Among ^egetablo-Kardeii crops 
Itarsnlps afford an example of seeds wboso 
gtnnlmiUng cnimcity tumm deteriorates, 
even ho short a period of one yetir sufficing 
to reduce the peitimiage of goniilnatluv 
to u rctulh'c iy low figure Pliints of the 
mUHtge tribe, tumliw, etc, retain their 
gcnnlnutlng cupmlty Icmger but at the 
end c»f two nr three jeora It will be found 
to have liecume less than It was In the 
year of harvesting The Heeds of peaa and 
beans suffer less from tl>e effects of keep- 
ing and may give quite good results after 
three or more jc-nrs. Noedless to say, the 
IMiwcr of seeds to retain their cuimdty to 
geniilniitc \*tirics not cuily with Ihe variety, but also 
with the nature of the harvcMt and with the* ccmdltlons 
under which tlw HeedH are stored. A poor harvest year 
generally means In this enuutry cme In which seed does 
not rl|iea rhonaighlv , that Is, doott md dr) off com 
pletely, and such seed gcnemlly sliows a relatively low 
Initial power of gennlnalUm and poor 
* kc*c*idng*' propertleH. f '^vdltlons of storage 
also affect tiu* kG(*plng proisrtlcs of seed. 
If the ntr Is eltlier lUUfomily damp or 
siihject to marked alternation of danp- 
ttcMH and driTiesH, tite germinating caiMicity 
falls edf midcUv That this is the case 
may lie etislly understood when It is re- 
membered that seeds are very hjgroscoiilc 
—that Is, readily lake up water when « 
posed to u me list atmemphere It Is, there- 
fore, neressHO If for any reason It la de- 
sljvd to keefi smls for a long time to iHit 
them In m*aled Isdtlen or Jars, and to store 
Utem In a cool place. It follows from 
this that a good general rule Is to sow 
Heeds the year ofter harvesting This rule, 
however, Ik one which admits of numer^ 
nus excetitlons. For Instance, some seeds 
— e ff , HrimulM— itemilnnte better If sown 
before they are fully matured than they 
do If sown after their fruits have com- 
pletely riiwned. — .4hsiraoi from Oordm^ 
ofs* Chrtmide (Xsmdon) July 1, 1921 
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Damaged in Transit 

O N nnotlinr ihikp nf iIiIh Ihmuh Mr 11 l> lirown 
hua (K'liiHlou til n*f6*r tu tin* unfortunate fact 
that u Muni KUlIh Ivntly liirt^ In llMolf to urouae 
(he liiiuglnatlun If it nen* iiivnUuntd b> Itaelf. uiay 
hec*i»iue ultoKetlier inHl^lfUunt In the preaenoe of a 
greuti) liirger iiUHnUty 'Hie utfKtvgute Huvlaga of the 
Bunmu of KflkltHio tire no iiieuna a negUglbto 
Huin trf luone} , l>ul when \ip place them bealde the total 
(if Govemuient expenHofl fur the year, thoy are au 
dwarfed that Mr Drown fcela It ucceaMury to nay a 
word in extenuation of e lial might utlierwlae be takm 
UH a ver> poor allowing for liia Bureau 
Another lnHtun<«e of the aanie aort cornea to our at 
tentlon thla u'eek The railroads of the VnlCetl RtatON 
ore JuMt ulNiut as much enibarruiifloa financially aa la 
our central goTeminent Tlie aiuii of $10U,00(l,OOU would 
aeein large enough to Inaure tliat ita wasting would 
make a dent In any hunk roll, and that Its auvlng would 
Improve the financial atamHng of any CmeauH. let 
uhen It la compared with the figure of five millions 
that represents the gross oiwrutlng ini'ome of our car- 
riers, It aluHist seenia us though it were not work talk- 
ing about Nevertheless It Is well worth talking about , 
where Income and outgo strike so close a balance, a 
hundred million dollars might easily make all the 
dlffenmce between bankruptcy and solvency, even If It 
does represent only one-half of one per cent on the 
aggrefate capita llsath a of twenty lillHons. 

The figure i>f |lOO,(KiO,OOfi named above la the amount 
l«ld out In loao by all our railroads on account of ahtp- 
luents lust or damaged In transit As a matter of fact 
the payments were somewhat more than this Imt we 
are dealing with round numbers, and nut wldi the ex- 
pert accountant's tuhulatlun cb»wn to the last pomy 
»k»me lotw Is of coarse unavoidable In handling such a 
volume of business oh goes over our roads. But tbe 
figure of 111 00,000,0(10 Is susceptible of heavy decrease 
As a mutter of fact, on siime roads at least, groat 
Improvement has been effected. The rennsylvonla 
tostem has been ns active as any other in the endeavor 
1(1 reduce this sort of loss. Its executives point ont 
that one reason for tlie bad showing of recent years 
baa been the general buckslldlng and loss of morale of 
the war period and the years ImmeiUately following 
timt they are making real progress in ImpresslDg upon 
their employees the mutual benefits of cutting down the 
diuiiage account Is bidtiuted by the fket that such 
llablllUes for June Ktil sIkiw a decrease of prscUcally 
no pee cent ns comimred with June IfiUO— a figure out 
of all iiroiMirtlou to the dnip In trulfic which is admitted 
10 have taken place In this Interval 
It Is pointed out that so far ns the Immediate re- 
HiKAsIblUty of the roads Is conct*rned dniimge Co shlp- 
nients falls under two beads — mugli handling and had 
stowing In the former category there mnst always be 
Homo difference of oidnlon as to how much of the 
damage Is due to actual unnecessary ronghneea, and 
liow much to poor packing The railroad's only solva- 
tion here is to educate its agents at receiving puinbi to 
reject all packages that are not in a condition to with- 
stand the reoauQuble huxards of the journey for which 
they are hilled. Tlte matter of bad stowing the carrier 
has within Its own control — save for the slight reserv- 
ation that a cdllectinn of less-than-carload lots cannot 
always be asaunbled in a car in such a way as to be 
iilMolutely tight 

The marked snccew of the drive npa^theee two 
elements of the situation convinces the ramsylvonla 
beads that other drives lO sbutlar lines toncblng other 
features of freight claim prevention are doslrable In the 


near future. Pnrluips the largest rihgle eands of i6m 
lies In plUerlnf--4f indeed such a word can be uM hi 
connection with the highly organised looting of freight 
cars In big eentera like Now York and Chicago^ s Pve> 
mimably ali thefft from freight cars on the line and gt 
Htutlons could be previmtcd, but at a oost that would 
be prohibitive. The rullroads must look upon this ag 
n commercial proposition, and prevent th^ only te the 
degree where the ctwt of permitting It exceeds the cost 
of prevention The whole thing repreeents a problem 
whose solution is dlfikmlt, but the eUinlnatloa of tbg 
crooks from actual employment by tbe railroad, and 
the education of the trainmen and staticn men to 
reallie that it Is to their intenot to prevent thievliig, 
would go a long way toward tbe prevention of large 
organised looting of the cars. 

New Records in Speed and Altitade 

A lthough the udxance of eomtnerclal avlatlott 
la slower tliun moHi of us could wish, there Is 
^ no lack of progresH in the laboratory and the ex- 
periiiwntal workshop. Dnsif of thla Is found In the 
truly astunlMbiag records In the directions of speed and 
altitude which ha\*o just lH*en made, one in France and 
tbe other in America It a 111 be remembered that the * 
lust record tor siieed was set by tbe French aviator, 
Lecolnte, in tbe annual race tor the Gordon-Benaett 
Cup, and In some later trials In which be was o ifid aliy 
timed Hs travelling at a M]ieed of over t90 miles per 
hour, and later, at a speed of 202 miles per hour A 
dispatch from Paris states that, in testing out tbe sir- 
plane which be used in the race for the Peutach Gup, be 
exceeded hla former speed by travelling at a rate of 
206^ miles per hour Just what this means perhaps 
can best be appreciated when we remember that an 
express train, when running well above its average 
speed, is making from 85 to 90 feet tier second. 8o, the 
next time the milestones are slipping by your Pullman 
car at the rate of one per minute, you may reflect 
that Lecofnte, In his airplane^ was movtog approxi- 
mately three and a half times as fast ss that Yet 
this does nut by any means mark the limit of piwalble 
speed for the airman. Further reflneiiMiit in the planA 
partleulariy tn the streamlining of tbe body, is still 
pnesibte , and sa tor tbe engine^ be wrouU be a tiih 
prophet who predicted that even In such eOrient motors 
us the Liberty and tiie Hispano-Bulsa we have readied 
the limit of mechanical or thermo-dymiinle effiriency 
Bven more notalde thah the speed attained by the 
Frenchman, we are IncUned to think, is the ready 
stupendous sltitads sttalned st UcOook Field by lieu- 
tenant John A. Macrendy, the teet pilot tor the Army, 
at that justly celebrated center Taking out the same 
La Pera biplane ahidi was used by Schroeder when 
he set a record of 38,180 toot tn 1920, Hacready eUndied 
until hla altimeter registered 41J)00 feet Uocready 
was In tbe air tor 1 hour and 4T mlnutee, ail but 
the few minutes consumed In his rapid d e scent bring 
used In steady cUmUng He states that at 80,000 toet, 
ice formed on his oxygmi lank , hut he pressed on until 
his gage registered 41,000 feet, when the engine 
"coughed and died.” 

It In needlesB to say that both man and machine 
were farnlehed with spedul equipment tor this test, 
the engine being fitted with the supercharger already 
described In the Benumro Ammucan, which toeda 
coinpreesed air to the carburetor at the same pressure 
as at sea level, and Insnros u sufilcUmt e up h ly of oxyw 
gen The pilot was clad in the heaviest fiir% his suit 
bring electrically heated throtighout Unlike ^roeder, 
whoso eyeballs were frosen and who ^imit several 
days In a hnspltat after hSs flight, Mscready, thanks 
to the eiiulpoient provided, experienced no tUseomtort 
whatever and alighted unaided from bis machine. Mac* 
ready's Instnunents were calibrated by lieutaisnt Pat- 
terson, Chief of tlm Technlrid Data Section of the 
Field , and the olDcial altttode was given at 40y80O tori. 

Consider wbat this means. At 28,000 tost, er there- 
abouts, tbe ntoelilne wonid be levri wHh t|m tri> of 
Mount Everest and, baring thus renrimd tbe ^roof of 
the world,” the machine dlmbed ow two mDes above 
it , so that, when tbe engliie died and Mscvssdy pointed 
tbe macbtiui down tor its swift rstnm to tbe ssrib, 
he was within about 1600 tost of bring eight mOes 
above am leveL 



I It miwt b, •toat HIM# yitM 

wpoMd-^titw uMimnr mmcK'MeI 
say-to tbe 0oywtoMifrhH,|sStoh>to j ~ 
ad of ours dashed In upud uk 
In 4 state of trenwndons suritai 
which had beat ikmebasod hy ibb ipr i _ ^ 

in Franca and whlcb hgd been hurts iM^nwds^iif w 
gadden c ee sati on of hoedtttljie nhtu 
stand, crated tor shlpoitmt in > n<ir( iyp;tkreSl 

torni. In the rsUrosd stations ah^stds hnd rinWvbnto 
of Newark. We gathered tbe gsneral Impresrilto 
ordinary pedestrian traiBc in Tri sey mrifunblto wng 
seriously impeded by Mm scconmlsilon ol( Mi^sg"|h»; 


that Newark was sjmply ooaing crated agtonipNUi 
every pore, that tbe street denning depuriniMf brigli 
have to sweep them Into tbe Mtotto OUnl 0^84 jljto 

sewers If something were not dture okmp ft fit rm(m 
They were accordingly to bfi sold— riiuttsd 
butchered— pracGcaily glvsfi^ gway, Zf ^ftfi vnmtod^ to 
get la on tbe good thing, wn oetd eoly bh gdaperst'^ts 
produce on instant demand «t any tbps wltM 
ten days a dieck tor sodm surii aam ag |800-*‘riiS4iiaufc 


amount slips our mind but It was In tUs gri^snl 
neighborhood. It was going to bs a fifiss tad toiteK 
action , It was not so stated In dlTOri wnrftk^ M: ftie 
pfssnmptlnn seemed to be that our toto p hn iie ndgbt tfag 
at two o'clock in the morning wlMi tbe dUd tidings 
that now was tbe momont The thing bud to bn Iguidiad 
with a certain amount of flnisse, becauos theos rilcart y 


tbe cars were being loctlOBed^ tha. Iraniedlnto baasAQi* 
srles of the suppoeed aoettoo bad to bahdia 1840141 Iris 
of a hundred , tbe b uye ra of tbe huadreda wsTO sritoig 
in unite of ten, through tbe tortuatlon of dftba of 
tndiridoal bnyora, our tntonnaat was j^ri mm rsmova 
from the organiser of one of tbeae clabh wjbo waa Jp 
direct contact with the source of supply Ths i«Mli 
man ndi^t be secured at an tostant, and at ftmt tnstohi 


all ten wonld have to produce the money and raw t ra 
tbrir cars, put them togrihtar, and driva olL 
We roust contoas that tor a tow days vre wure m 
a flutter After that, each report mode tbe Chtag* took 
leas RMy With sadi r^rilHon tbe tale grew mofg 
complicated, and the transaction dsvsioped tofOH totai^ 
medtartes. Finally It attained a parity wtth^the joky 
bit of gnnip that Is retailed with the asmufanes ftiat 
tbe narrator had the intonnatloo dlrari from a deay 
friend of tbe nephew of Us employer's risterfarUlfto 
laundress, who overfoeard a ccnvuw a tlon In tha stn^ 
oar wherrin tbe talkw bad axplatoed that a friH «f 
a dose acquaintance of the landlord of the botaft edto* 
panlcn of tbe pr oprietor of Ua tovortto restaUraBt hnd 
bad a flrsMumd tip from a nmn who waa In IntUnato 
touch with a casual acquaintance of a third eourin of 
tbe fiance of the secretary of tbe person abont vrhoto 
the delicious morsel was trid. We eventuany renehe4 
tbe conclusion that the pr e tty tale waa whoUty a myth. 

It now devdopa that It vnur anytfatng but a myth 
to aoine of tbe people who took stodi in It The ygrp 
was pretty gooml tbrougbont the country, tbs stbriag 
place of the ears bring varied to suit tntrosfitata hssdsj 
but as a general prcgiosIGon the prargqgidto was tImt 
thetoteuded bmelldary of tbe ettor mmtributo an brittat 
payment of g28 to meet tbe coet cd gn *toptlen” on hto 
car Why this parttcolar detail was ovur hi elto d tn ottV 
own case we do not know; there csrtatnly was net mikh 
nourlaUment tor the psepetraton of tha tonud ki Hk 
sbaence. 


Our rmrrion to the sohjeet at Ods time it aashyt 
by tbe fact that after a two yearri relapse Into somne*- 
lencA tlM aauM rid gaiM to ctflistag sgkftl to vpidew 
parts of the eomitry, and 'topftcriri' rik Oovointoriit 
antomobUea to<t ovur fimn th» vnur are egato fasis# 
imMM ,1 f» ttd iMk w, tetn M (M« tUtt ta. 

la wWto iirWAO* 

tOKrti €( irte to «« « 

Bilfty ntmrenpa 


^ MW Misil tof jre 

ba neftvtret to this i mnt iffVyl li ji ffawammyy 
has tore th fkttHisjrii ^ mCiSfd 

jua^ 
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r ^ ■* Elicflfcitj 

a#jMh.>*-AMUinr mottA 

tilljf lffhlM CQtr«qot HwHcb maiiratetmd in 
tlrpnfer ^ two nnd |lirMhii6l«r.uid to 
lbnt,U eia Im tolavfto by tiw nto of an 
<Mr toiftUMM vlddi ^ mfido to tuter- 
loflc^arttn ^^rlj|inal onll Atothor teattffO of thl« 
y Vm iJtt* ed^nMUIptloa U todi dutt Urton the 
diM'Ylf n cctoi to Uw fooM, tto luer U pro- 

fitotia omtof in oonuct ^th tans uve or emvat- 
MotOdiimtlM, tfV>r Kpnrfmeot-bonto work tliMi dcnrloe 
otfwjMwte ID^ enMttda and motor toomo. 

Aip> Aat km ntfct wnato of ear* 

rtot onA^MfitfoWni UgU when luul wSoro wanted, are 
two of t|m limotlOM of a new door awltch leoeiitUr lo- 
tbla door awttdi provldoa a eonnolont 
iQoato or'oaatM for Hfhta In ctooets, toAophone booCbo. 
and tpIttUar pincoo whero the door antomaticaUr wuipa 
tto anvltdi ‘* 00 ** or **ofl.'* Tbo ttodia&iim of tho now 
owbph iir^ta do half-way poolUon, when the vwltdi 
la It iB doAnltOly on, and rice Yoroa. Another 
AOYOl owtteh ta tho bolt awttcb for goeot rooms in hotels, 
wtdrh'la eoniiacted In t^rcnlt with tho nanal wall 
oarltdL On loarlog tbo room and lockinf tho door tlie 
holt fodteh ottts oft tho nghts. On ontortna, tho Ughto 
wUl ag^ roopond to tbo oporatlon of tbo wall owltch. 

ftadwiHondf RMitritolFtean— Aotoidtogtoare^ 

< 9 niU|iaon It appenro that <rat of 188,008 flroo which 
toonrtod In 191% only SJlOa, or 2JS7 per cent, were of 
ml oltotfioU orl|^ More recent reports date that In 
CanliildfA Bfaaa, la IfiOO there were 780 alamin with 
a totiil fire loaa of $481,900. Ontyoneflre 
Was of otoetrlcal orlgUi. In SprlnafleUi, 

Mann, fhoce were 1/M2 l^ with a total 
dra kto of |88%310. of whtdi only three 
were dne to otactrlcnl canoaa. In Oarthage, 
there were 94 Area, only one being 
cannad by defeettre wiring. Xtlhaaldthat 
M ctiloa and towao hare ropbrted no Aroo 
oC ote Oi ' l eal origin dmrinji 19$9, Tha total 
Are looi for thoaa dttea and towaa was 
*$lA0%ooo. 


Sdmcd 

Ptoli Oahrlol Uppmann, a nMsnber of the French 
Comintflalon to Genada and winner of the 1U08 Nubel 
prieo tor phyotai. died aboard the **France" on Ills way 
home from Canada. 

DeyUght Sarlng XHes hi England^— BUIntaining an 
anhrtikan front In oppoeition to daylight saving. JtrlttMii 
farmers defeated the hlU that aunfht to mako tliU 
measore permanenL 

Tfai SoUlers Are Keglected^At tiw atinual meeting 
of tha Toy Hannfactarers* Association it develo{iad rimt 
there Is Uttl4 call for tin soldiers nowadays, and that 
mechanical playthings are taking their place 

Bed AeoasUce Bemedled««*In llaeon*s new nudi- 
torfnra it was ImpoMlble to hear a speaker froHi the 
middle of the hall An Inner stmae was erected to 
direct the sound toward the andlonce, it Is said that 
the dropping of u pin can noir be heard uu>w)tero in 
the building. 

A Ufa Inceme for Msm. Cniie^The women who 
raised the money to give Mme, -Curie a gram of radium 
exceeded their goal by $00,000 Aootlier fund of $00,000 
Is In procem of cotlectloii These funds, combined, are 
to provide her with an adeqnate laboratory Hiulpment 
and a life Income with which to cany on her resoarcbes. 

*Cliateea-Tlderry Re-feaght^— Louii de Houlln, ofA- 
dal war artist of France, baa ssnt us bis marvelous 
diorama, which avails Itself of every trick of the light- 
ing art to give us realistic vtstas and amaslng trans- 
tormatloiis. Cm scene shows a crossing of the Marne 


FMA AltolaM Seto^Aoemdinf to a 
reosni teebe iS JSMioeleoMolH elt gwideifi 
of FMtMii ttyidgne reoelTlng sets eieplay 
mntttwriw vAcmini tube*. Two meta 
types wsm la ast daring Ibe war* both 
wUift n tilpl* stage balb and dliNrtag 
only In thnt one ML a variable Indnetance and the 
other a yarlidKa eoadeaesr. Both cotfd receive tntsr- 
mittoBt or saslelaed wavee at from 800 metsn to 1000 
ineMk% wftb'aa aeMal aboot 900 feet long Tbe plate 
iWrreat woe sappUed from n d9voft etorege befteiy, 
And the Atament Atrrait from a 4^vott source. Owing 
to the Inte nee eold la wMoh the al rplania bad to operate 
at high attitadcB, It wee n s o ee ief y to prevlda tome 
mrane to keep the labrlcatUig oU from freestag and to 
warm tbe pU^e bead, handmimih In tha «U tank 
an 89>watt heating unit was MibaMrgid, while the pilot 
wora hmmetfc glovia sad overtogee into tbe fkbrlc of 
wM^ a reelstaDce wire wee woven Tbs hsimet sb- 
soriM 18 watts, tbe pair of glovee 80 watts, and tbe 
oversboea 29 watte. If a maChlae gtw was carried on 
the plana Iti ea rseervolr too bad a beating nolt, con- 
immiag 70 wattiu 

PMehtbig a Bant-Chrt lloUr^-^ Amerlom maa- 
ofBCtOrer of elecMtol conupuer devices has recsntly 
totiOdooed a novel overload relay which preventn bomb 
ogt motors. The overload rMay is a dermal etement 
phwedtvaaHeewlili tbe motor <drcnitj sad the meipury 
oo M m Is a part of tbe pilot drepSt of the megnet 
Bwitcb oqH. iBeto relays wldm the appUcathm of 
moltodoC urn atteroatlag^iirraot aonlrrel-cage type be- 
caesA, wbBb gitliig podtlve protection against barat-oat 
hnnhisA tbsFtaaere good starting torone by pemtittlag 
anes^obe sfartlng enyrsat tor a period of several sec- 
todA FM trotfhlto Abd etowse are slituliuited; nto 
ovdrtpade sie idlowed, but at the Aret 
bait^ nvet^idlag the motor is shut down. Tbe 
thiHM tiMtot la gMttctt li bMted la the Mine pi» 

Bttesslve cnrrMt peae- 
talw t$* 9 P**f**>d belts tbe oolU flaasM the 

mSgtiiy bateti $$dt3^ vapor toPM <**$»• 

bto AAiUir tag iif the tabs, Tfala breaks the IhiuM 
eftou the dretilt of the magaet 
SSPAa lW$ tottir dMiergfaed. tbe contaet An^ 
.. . am amtor from tha Mae. After 

r ftm Ihmmid slsaMat eoole down. Tbs 
Igam aiMl drops db#n lata tbe 

h p eilB j M t a la ' hftdPfbe ooptml fs d^ 


npniS ia wie m arks the hurt appearanoe of the 
X SCIENTIFIC AMERICAN as a weekly. On 
Oct(d>er 20th there will appear the November issue 
of the new monthly SCIENTIFIC AMERICAN, 
which will combine the leading characteristics of 
beth onr former weddy and monthly editions within 
itamany pages. 


where Americans ^burled hack German rear guards, 
there are many other deplrtlons of American bravery 
and socosssi 

A Nitwal Fan^A dry anesiaa well in Newark, 
N J., hae emitted a steady blast of cold dry air for 20 
years. The owner, a woman, bad this current piped 
Into the boose, where it keeps down tbe teroperatore In 
hot weather, dispels dampness, dries tbe family wasb, 
and dlapmises with Ice In the refrigerator Tbe current 
la oentiniioos and steady, and ex|ierts an* at a Iosm to 
sccoant fbr Its source snd action. 

New Yevk*s Rorat 6cbools,^-A child welfare survey 
dlsdness the fact that New York state sopports 15 one- 
popll oeboois, 02 sctaoola wlth'bQt two poplls each, 167 
with thresb 802 with Ave, and more than 800U schools 
not rzoeeding ten pupils each Thcee are nil smalt 111 
equipped, inefficient The report of the surveyora urges 
consolidation, with free transportatlcm for tlie children , 
thia would provide better training at less cost 

CoUfonila’a Lofty Motnitalns,^At least 60 moun- 
tains In California rise more than 13,0f)U feet above 
sea level, hut they stand amid a wealth of namtituln 
scenery so rich and varied that the> aro not considered 
Bufftalently noteworthy to he named, according to the 
United States Oecdoglcal Harvey, Deiwrtnient of the 
Interior Yet If any one of these unnamed mountain 
peaks were In tbe eastern part of tlie ITnlted States 
It would be vtalted anodatly b^ MIIIodh of people «nt 
OaUfomla has 70 additional mountain peuka more than 
18AOO Atat high that have been named, or 130 In all, 
M welL as a dossn that rise above u uoo feet 

tNiger^PaU CBlorfteB.^«-Tlie National Research Coun- 
cil feaeotly called upon Afteen leading edenUsta, as a 
MBiIttse, these men are to enlist the sdootlAc re- 
tounss of the country In the Investigation of food 
veiuto; hitherto sporadic rooreinente will be coordl- 
u|te% and tbe stenograidmr's lunch and tlie laborer's 
dlufMBr pan are to be brought up to a proper calorie and 
vttiutiM eontent ,1$ l« purposed to devote $1O%0OO 
auMny to this mttHtional lesearch, ahtch would he 
of the plilMitiniportaiieA In everyday life, to say noth- 
yoBf ot idborta^ ensirkehcleMbd war periods Another 
prmehi that Would oonw wtthln the scope of tbe com- 
mlttali la that of vtilfslhg ht animals waste material 
gnkaftw pe mstt nffBuiapti ooi 


Aeronautics 

RetweBi Reval and Stockholm. — The Svensfca Luft- 
tniflk has established on airplane service between Stock- 
iHiliu and IlevuL Two tripH i>i;r week each way are 
iielng made, the trip taking Uirce hours. Mall from 
Sueden and ptissengers bulb waju will be nirried, there 
l)olQg Hccomnukdutlons for ffve iniSHongorH on vnch trip. 
A subsidy for carrying niullH Is r(>cti\ed from Uie 
Hwedtnh tiovemnumt, und It Is exiNKled that tlie 
FAtriutthm Clovcmmcnt will also grant a sutiHldv to 
p^>\idc for carrying mail from Esthunlu to Sweden 

More Light on the “ZR-A**, — Commenting on the 
fatal ending of tho * Zll J ' dirigible, the lliitlHh periodi- 
cal, flipht has the following to suy '*Tlils airship 
was deslpfU'd to have a high celling — ^27000 feet — und 
to tlilK liid hir constnirilon was kept hh light as was 
cimflldi-rod cooBlsttmt with ude<]uate rdiH^ngih In order 
to ensure lightness, He\orul dopurturps fnnn standard 
pructli'e wore tncoriioratod among width tlie employ 
inent of fewer giis bugs Ttds would natunilh result In 
n greater portion of the hull being alTertetl In tbe case 
of o\er or under fllllng of one hag while the glnler 
length between frames would lie increased. 

A New lOOO-Horsepower Englne^The tendency in 
n\lntltfn aiiiKnirs to lie toward largi r tmglnes on the tme 
blind tsqierlHM> for the large imssenger-cfirrylng planes 
and towiinl Kiiuiller engines for the single-neuters. Word 
now Cornell to the efToct that the LAiglnecrlng IMvlslon, 
MriHsik > leld has ronipleteil prellmlniiry design of a 
IDOO-horst-ptiw er 1 8-c> Under engine The design Is 
being further developed on tho Imsls of 100U horsepower 
at 1400 rii.m direct drive, this siwed en- 
suring groat re11nldllt> and being favor- 
able to high propeller eflldoncy in connec- 
tion with a large power output A cylln 
der of the propoMsI design has been con 
strutted und tested with very satisfactory 
results. It is of the four-valve type, with 
welded steel Jackets. 

An Altltuds ReconL— -On Septsmber 
28tb Jost Llimt John A Macready, test 
pilot at McCook Field, Dayton, Ohio, Aew 
u La Pure biplane to a height of 43J100 
feet, according to his barometer reading, 
but the true height after the Instrument 
was calibrated stonds at 46,800 feet, thus 
fMtabllshlng a new world's record The 
previous record was held by Capt Hchroe- 
der who, In the same type of plane, Aew to an altitude 
of 88,114 feet Tlie La Pere plane used by Macready 
Is equipped with a supercharger recently Invented by 
I>r H A Maos, which tokes cure of the rureOod sir at 
high altitudes snd also takes cure of changes In mix- 
ture and keeps tlie radiator warm A new propeller 
of somewhat larger size than usual was also employed 
ill tbe reconl-breaklng Alght 

Control In Circling Fllght.^An investigation was 
undertaken by the Niitlonul Advisory Committee for 
Aeronautics at the Loingloy Memorial Aeranautlcal 
Laborat(»rj some time ago for the purpose of <levelop- 
Ing Instruments tluit would record the forws und posl- 
tlmis of all three contmls, und to obtain data on the 
behavior of on airplane In turns. All tlie work was 
done on u standard rigged “JN4I1 ' It was found that 
tho utndnnc was lungltudinally unstablo and nose- 
heiiv} , That It was laterally unstable, prolmhlj duo to 
too little fUlH-drul and that It wn« dlreithmally un 
MtahU, due to Insiidklont Hn area this last Islng very 
HcrioiiH, for In case of lf»MS of rudder citntrol the air 
plant Inmwiliitcli wlil|»s Into n spin from whUh there 
]h no will of gpittng It out On the other hand It was 
found iswslble to fly quite satisfactorily wHh Ihe rudder 
bMked and safely, though not so well, with the nllerona 
lucked. 

British Planes wltli Little PIsnes Upon Them,— 
I xperlinents with a remarkable tjiw of battleplane 
whlcli nirries Its own scout iniiclilne iMilsed at the lip 
of one of Us wings lun'e been cflrrhnl out at Fartt- 
hoiYMigh, KngInnA Two big Ismiblnff planes have been 
flying over Aldershot with a dlnilnuUve airplane Axed 
to the upper wing Ho far It Ih understood thnt the 
tests httTO been Buccessfiil The parent macltlnm have 
traveled at their usnitl |>nre nlthougli the engine of the 
Hpoul nimhlne was kept running so that It was ready 
to dive off at 0 minute’s notice to protect the larger 
and bearier craft The automatlL releasing apparatus 
is ivmstrurted on Ingenious lines, we learn from Atrial 
Age 11 ceWy An expert pilot Is carried hy the bombing 
plane and ns soon ns his services are required lie cUmbs 
through the top wing and takes his seat in the scout 
plane By pressing a trigger be frees the smaller ma- 
chine which at once gltdes along the battleplane wing 
and dives oft 




SCIENTIFIC AMratlCAN 


* Maa-Made lightning 

Ejqperiments with One-Million-Vcdt TransmiBsion That Point the Wwf to F^tura Power DiMrihnlloik 


T un nge of artificial Uffbtnlna uppeara to be clnse 
nt band, not hh h mere Htuico offert but aa a 
linictlctl lUMina of dlKtiibutlnn Hot trie power over 
natloa-wido areiiK. Onl) h few weukH buck the preM 
annooneed the riilnilniirlon of ii HeriPH of teKta aiinlnx 
to Falae roiniiien Jiil i^urrentn to one-mlMlontb volt poteb- 
tliil unci then irnnHinlt that llfthmlnir like Lurrent over u 
pniperly InmilaliHi trunHinluMlcm Udl The tiuiil experi- 
iiienrs wnukl Keeni to Indlcmie thut mirli high potentlala 
can lie senerated and handled but there remain* a vaat 
Hinoant of onRlneerln* i^ork liefore we can begin to 
ralae Uie potential of our electric iiuwer lino* from the 
preeent hl|rli mark, 2:20,000 volta, to still higher poten- 
tlalB. 

One mllltim volta In nearly five tlniea the highest 
voltage ever before plnred on a tninuulsslon line. The 
220,no0-volt line referred to ia that of tlie flouthem 
rullfbmiu Bdlaon Cotuinny, now in course of con- 
Ktrui^on One-ndlllon \olt potontial la one-flftletb of 
the voltage Hint a flash of llKhtnlng ia eatliuatnd to 
retireeent, Hoc*orr]lng to T)r Cluirles P Ktelnueta, the 
well known electrical engineer , so, wo are slowly coming 
to Use In our everyday life the counterpart of wliut baa 
heretofore been consid- 
ered a great destroyer of 
life and property 
The remarkable high- 
voltage teats In which 
one-mlllioD-volt potential 
WHS reached took place 
at the high-voltage la- 
tmrstory of the Omeral 
Electric Company at 
PlttafMd. Mass. The 
,iiHiat Imiiortant iwint In 
oonneetlua with these 
tests is the adding of 
new and valnabki know- 
ledge to the hsig and 
cacuttant study of high- 
voltage phenoitienH, up- 
on which calculallotis 
con be hosed for the ex 
tension of longHllstunce 
transmission. It is also 
Interesting to note that 
these experiiuenU have 
boon carried out by 
Opeds lists in electrical 
transnilsslno — men who 
have Mem the distribu- 
tion of electric current 
on a long distance scale 
begin with 15,000 volts 
In IflOl, and culminate 
with the erectliA of the 
220,0Q0.vo1t line Itt 
southern California 
The object of high 
voltages In electrical 
transmlstlon Is pretty 
generally understood to- 
day The average lay- 
man aniretdatea Uie fact 
that the flow of electri- 
city through a conductor 

la very much like that of water through a pipe Hie 
higher the pressure or volts, the lees becomes the re- 
slstanre offered to the current by the conductor Hence 
in building u trunsmlsslon line the engineer la ciA 
fronted by thees alternatives Either Ut use n heavier 
conductor so os to have the lowest possible resistance, 
in which a lower voltage con be employed, or use a 
higher voltoge and smaller coiidmtor, hut make ample 
provlslcin tor the increased insulation necessary to take 
care of the hlglier potcutlnL Of counw, conductors 
rapidly rise in cost for every square lull that Is added 
to the erooe oectloo InmUdoa la tooa expensive than 
luetal, hence higher vollagos are resorted to Further- 
more, since there must be a line loss In all electrical 
tronamlaslon. It follows that the generation of electric 
liowcr at one remote epA may not be GniuiiMrcial|y 
practical tor the reason that its trantmUolon would 
Involve too long a line with too great a loea, occordlag 
to onr present standards. Dnt with a^vost Increoga In 
potaiUal the practlcnl range of electncsl distribution 
goes up by leope and hounds , so that water power that 
is tod^ considered of little or no commercial valne 
because of Its extreme remotenees may yet be 
toiaorrow In our workaday world. 


One ntilllun Tolls is far beyond the c om prebenaloo 
of the ordinary laynmn, stiifea Dr Stelnmets. It If 
Interesting to recall how rapidly high voltage develop- 
roent In this country hss progressed. It Is about tor^ 
years Since Edison first transmitted eleelricity at con- 
Ntant voltage. He iisml 110 volta and Utor 290 voltn 
At this pressure, electricity con be wait eeononiloaUy 
tor about one uillo. In the Intervening ftirty years, 
voltages bave lucraiiwd until now we ore mctually using 
220,000 volts, a prtMsure Just a thousand times greate r 
than that which was ctmsldered the Ibnlt of gofe pre» 
sure wlien Edison began hta expertmenta. 

Now rre are thinking of one million volts. While 
electricity, as these teat* ahow, can undoubtedly be 
transmitted in large bulk If so desired, tor possibly 
thousands of miles, It In possible that the mllUona of 
horsepower available at \ttiifniM points, such as Niagara 
Falla and the Ht Lawrence River, would find a market 
and be consumed within a few hundred miles of their 
source 

The big problem in transmitting this extreme potm- 
tial Is to confine the current to the wtreo. The loos tof 
a imrt of this current through leakage Into the snr- 


raflo betwen the opniUng matgiwd irnw»»i ]Mdle 
polnm and tlw potential eiqplayetl ThfiUlfiCH|jlM 
this page shnw the negdlt gap glut below It 
sphere gap, with a man gtiindlng be t vreen m Jflbm 
electrodes oo os to fafniih i oompnrinoii^ tot* os 
well ns a flash-over test on a otring Inaalatifly netof 
about OOCMXIO volts. 



Tlw tubm sap saad In the l,00t,0<KMroH twti. Tbt ssp •mplasfd la 

tlM ■hitrcijw bdns hsld by Uin V-«bspsd «ui|wrta. JhsMi 8onw lAm ef tks 
fet satlwnd toss tbk vltw TMs !• a Usb-vsilsst Isaukter tmt at sboet SOO.O0S iwHw 

frtoi wlis to towsr tiisnltsnooiMly, arrias dMasM bohw evtv ris 

Detolla of Um mllHen-velt tfo no m lg iton Usto 

rounding air is an e\er present poaslbiUty. This leak- 
age takes place In the form of the corona- 4hst effect 
which tomM a crown of colored, landnoos hose about 
nmductors. The recent mlUlon^voIt experiments have 
brought out the Interesting tort tliat wtree tour Inches 
or nii»re in diameter would— and actually did— carry 
such high potentials wlthont serious toss. Hboold we 
ever come to mllUon-vult transmisrion, it Is Ukety that 
hollow tubes would be touad more eecnoalcal and Just 
os effective. It would also be tound eseentlal to build 
the high tension transmission lines tor canytng ooe- 
mllllon volta on high towHn, In order to keep the con- 
ductors out of tiM reach of any danger to human life. 

Aside from the tnmsmlssloa fine peoper, there are 
many problems in the wa# of tronotormlng apparatus 
and switching gear. In the experiment* the original 
or primary current was 2,000 volts at 00 cydeo. Tfalg 
current was stepped hy passing througli «m traastormer 
after another— « coocade arrongeownt 
Our cover illustration has boso prupored from on 
actual photograph, showing virtually g mlHlon-volt cur- 
rent JomplDg an sir gap botween needle pdfife* 

high voltage measurementa ore generaDtT tsltn by 
means of a needle gap, riam thdw is a vary Moito 


By Hi P« Gmfta 

I N approximating the latHnole vohM ^ fbe fonn trac- 
tor, the larger Item In the oceoant ig nt sQpe- 
rlor power in action. 

Among the lesser Items Is the deonemy of fuel. This 
may not appear so large untO we otrlka a c ora p nri eon 
between the cost of tractor fuel and horse fUsl. 

dome figures which I have recently obtained from a 
California farm tractor expert afford n very oonvafilant 
balds for making tMa comparison. 

Tlie problom consists In gpproxlmattng tb« fuiil cost 
of 100.000 honie>powep hours, as produced aa one hand 
by the horse, and on the other by the torm tnubv. 
liCt us take the horse side of the question first* 

According te this ex- 
pert, It would luqntre 
801 tons of boy and lOt- 
62A bushels of grain to 
do the Job. 

Taking the average 
price of hay on the Pa- 
dfle Oooat at the pcie- 
ent time to be fiSD a tea, 
the hay Hernia tUi sum 
111 arlthmette would 
amount to IfifiBi. Ikk- 
Ing oats at $Ulfi pm 
bushel, the groUi ttem* 
would nmount Is $12,- 
TOO, total, 

Now let «t fifuri the 
tractor tide of the prob- 
lem 

It would raqnlrt 11,- 
2fi0 foUona of dtotlllate 
and 760 gallons of oil to 
accomplish the 100,000 
borsetMmer henn by the 
tractfir 

There Is also a qoee- 
tloo of l2s ponndB of 
cup-greaso, hot this is 
Boefa a small Item we 
wlU leave 4t nut 
Distinata In OaUaad 
today costa the ooasum- 
er 14^ mats per gal 
Ion , 11A0O gal leas 
would coot |lfi8L26. 

OH ooets about «IJBD 
per ganoQ, 7M gsHons 
would cost tOOO, total 
$2881.25. 

Dllfereaee bi favor of 
the form tractor, $16, 
288175. 

Tbls qpems almost In 
crediUa but it is undoubtedly tma Well, hen Is gtili 
another Intersiitlng phase of the questlcm. 

The hay and the grain tod to those hones oonld v«ry 
easily be replaced by etratght human tqod peodO Cto 
and if the borto were to be ^mlnaled tols $wd touM 
be saved and added to the woHffr toed sto^- 
Tbts some tractor expert intoratt ms that 40 h e r eto 
will sat tbs produce of 200 acres of land pir ototom, 
or In the aggregate the hOron of the Umtod fttMto tw- 
quire tor fpod the piodnce'of UOfiO^flOO seres Of Itod. 
or enough to support not less then 
lpl.inlpite the horse pofMfistlOn of the tTnltsd Wl gt es 
at a stroke Ml turff tho sqoivoiqtt of thqlfiHto 
slitones over for humoa i nnswniptioo imd totf b$Breggte 
food snpply would be Incret^ 40 qMp 
But thu is hot sn Thd M«Ma UMowiy 
dooi not ooms ftoto' oat $blli M aEd 

oC^dio subit s fMi r th^ fjauJd W pesdifaly tototo 
ak imam faotkA^ tbw, fSSiSSa^0m 
tba luiA j u rt t Urn mmmaaM ffmmOf 

at maHUm piam wHaitt powv i» 

tf MM VMl Mte tM !■ MHMl O to wit 
ftwntto ■ ' - * ~ - 


pstssttak. !■ itoini dlrtcftbr ■bevg 
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n» Mw tM mnr Hmm Mri nH ttal «t n»iaai «v«tf the floor, tlppltif Um ctetn Mor om wy uid mw onotbtr, eoIUdtiur ftad In ■oiwrol iMiitf tbo eeoupuU a hlhrioutr ruagh Ua«. 
CMoTi n« «»» iMIMidid at tfco ««d of tfaoM kaa onao. ao onauid in a oirolo and at tba mam tfaw pHak ap and down u thmuth rldins tbn wevm. Th« afftet !■ blsUy odlMiia upon tbo paa- 
OMMm Tha Aait aara of tba nUar ooaatar, whlak maba p pa rt l a aouM w o l a tto aa that woaU hnva been out of tha ouaathm with tha nraal kmiter can 

$MM of tlM jo7*fMfaiv atanta at tlM aair aauiaaaiaat park In Venlcff, Cal. 


fleow New BieduatoJ AaiiweaieBt 
Devices 

T &B netet wiBofliioMMtit of a V«nlM, CbL, ainiiM- 
VMnt pmaotar ta th« afldet that hla new idar 
vMUd hava all aair idraaore darfeea waa not takao 
(aftteolariy aerlmialjr uatll the place In qnaatlon waa 
tkrown open to tbo pnUtc. TheD» for the flrat time, 
fiba amnaamant aeelmni reallaed that he liad made good 
hla paomlM and that tlie pier boMd one 
of the moat atartllBg eoltecttona of me- 
ehanleaUr Ingonlona cotttrleaaeoa yet 
bmit. 

WliUe there are literally doaena of new 
tteefaanlcal derlcea for the amoeeinent 
and ‘thrtning" of the idedaurchoeelcm, 
a deaertption of four or Hre of the moat 
InfHifeaa will aenre to give a good idea of 
tha reaoiiroefalBeei of the man who de- 
aigned tlwni. 

Tba dnt eoncoMlon one enconntera on 
tha new pier looha at drat glance to be 
a xntmber of round wicker chain on a 
foagh mtu Aa a matter of fact the 
doer oonalati of a number of dtaka, eight 
or tan feet la dlamteter, each one of 
which nwD^rea indepeDdently of all the 
othara. 

The chain are moonted on an Iron 
plTot They are each looei Whan the 
cnatomen are aeated Id their little chain, 
the dlaka atarC to rerotre. Aa the chain 
roll about they encounter the nurtona 
dlakt drat one going one way , then one 
golag the other way They bump to- 
gether, bounce annind, and otherwlae 
traTH In nnexpectad dlrectlona, while 
the paaaengar eaqwrleneae a aenaatlon almllar to that of 
a atOQt aviator 

A davloe known aa the *'Dodge-Bkn'* la a Clever piece of 
^ectrlcaX and mechanical work, flnwll cars, dtted with 
ateMlng wheCU, are placed on a pollabed hardwood 
floor A trolley eOnnecta each little car with an electrl- 
odiy-ebarged mech and acreenlng overhead. The car 
la moonted on caatera. When all the can are occupied, 
the enrrent la tnraed on and the paaaeogen eodeavor 
to ride around the door without colliding with other 


caivL Aa the ateerlng wheel opiratea only the Irolley^ 
nnd a« the wbeeia are Independent of each other, the 
ateerlng la only relative and It reqnlrea extreine aldllty 
to dodge the other fdlow'a ear. A foot pedal la pro- 
vided to control the car and atop It when neceaiiary 
C>>Ulctoiia occur every few aeeonda, but aa there la a 
heavy Iron bumper around the how of each car, no 
damage la done and the rfdera get lota of fnn out of 
the thing. 


The time-honored roller coaaler liaa been revolution- 
lied Into a thing known aa the “Boba," In which the 
naoal care have been replaced by a aort of aeriea of Iron 
baoketa, mounted on wheela, Theae baeketa are con* 
nected together Into trains, but becaueo of their Inde- 
pendence and amallneaa, they operate like a blcyde 
chain and penult the trains to take extremely uharp 
turns and steep bumps with aafety Hence the **Dolie" 
provide thrills that the roller ciNuitor with Its long 
(Ccmtlfiaed cm page g7g) 


A Centrifugal Concrete 
Mixer 

T HM oiienput t)pe of nintalnM med in prqMtrlnf 
concrete for InlNiratory and (.‘ominercial purpoees 
Im NUhJect to competItJmi If exhaustive teids now being 
made by the Cement Rectinn of the Natlonnl Hurrau of 
Standards establish tlie merits of a new centrlfngal 
mixer, designed by a New York City engineer The 
newly-designed apparatus for mixing con- 
crete Is one-half yard capacity and con- 
sists of a horizontal bow I which Is rotated 
about a vertical axis at 70 m SO r p, m. 

In actual use, the contents of the bowl 
are thrust outward and upward by the 
eentrlfuRul action, and are deflected back 
In streams to the center of the container 
by four fixed deflectors affixed to the 
stationary frame To unload the mixer, 
the operator slightly elevates one of the 
deflectors, the mixture pr(M*eeding to floir 
over the rim of tlia bowl into a hopper 
or chute Complete mixing of a batch of 
material, umler favorable environments. 
Is iDBur^ tu 16 to 90 seconds. 

Comparative tests conducted by the 
Bnreau of Btandards to determine tha 
relative merits of the open-pot container 
and the ceutrlfogal mixer Indicate that 
the grinding action of the latter produces 
sarb a fine oggregnte that stlfTer conats- 
tencles were obtainable The IncTMse of 
fine muterlRl la such as to require from 5 to 
10 per cent more water to Insure the some 
degree of flowublllty as that In a similar 
batch subjected to the open pot or labor- 
atory mixer 

Results of governraent tests sltow that if like batches 
of oggregnte twmeot and water ore mixed In the Mme 
proportlf»ns In the two types of containers, the strength 
of the concrete yielded by the centrifugal mixer Is ao 
per cent higher than that amalguinated In the open pot 
mixer However, this superior strength la attalnsd st 
a HatTlfloe of flowabflfty, which detracts from the seem- 
ing HQt>erlorlty of the centrifugal mixer In comparative 
tests. Ry adjusting tlie enter content with tiie view of 
(Costtnved on page 278) 



Tbs centrifugal osnerots nUxer 



'MTf The WMbI IMn In wkWi emit an MnS enr Mr asdM w«m by dir mwiw. tmnmuA kr the anrtntonU. Left cwOwi Tba row of wlad omuMms at whkli tha naU- 

Smn a$mnd vkw af tba tba aWaal af wUtk la i» ataar tbo Msbbt ma m i M s aa bla a«r aboot tba flow wttbom a oM rios. AlfSt/ Ooaoup of aiw of tba 
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The Story of Cork 
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Where the Raw Material for Stoppers and Floats ConiBa fronlt (uMt'Sov It & 

By J F Springer ^ 


E VSRYBODT knows what cork Is, and li more or 
1mm BC(]oalntetl wltli Uh uhc Bat cumpamtlvffly 
few have ileor lUiaH om to the parts of tbr world 
whsfp It In iirtKliK.t'd and tin? priNlse way In whidi It 
crows 111 INirtiiKMl, SiMilu, soiitbcru Trauco and aen~ 
eralty the binds hlna in nnd near the utmlern Modlt- 
ernmi*un curk Is produced, <in the largOHt scale in 
l*ortUKal It U a produtt of p species or of two species 
of the oak (i/aercN* tuber, qumut ticcidentalit) No- 
body MH*ms to know the uriain or the cHsentlal meaning 
of tuber Some gutwacs have been made, but nothing 
Hubstautlol has been aHcertHlned Similarly, the Eng- 
lish word cork seems to be of uncertain meaulnx and 
derivation lint there 1 h iierliaps a plausible eunnee 
thm at least with the Spanish eorvho (cork) and the 
iMtlii eorie* (bark) It bos l«en suggested that it is 
a corruption of qmirtut However all this may lie, the 
thing Itself 1 h definite 

The cork tree gr<»ws to the height of 20 to 00 feet 
and the bole atUlna diameters up to 4 feet Bnt this 
diameter has certainly l»een exceeded In 1877, a tree 
In a curk forest In the province of Gertaia In northeast 
em Spain moasortd 10 feet 8 inches In drcuinferencc 
llils moans a diameter of 0 feet 2 Inches. The height 
up the trunk was about in^i feet This tree was estl 
mated ns having at tho time an age of 150 or 200 yeara. 
The foliage of the cork tree consists of amall evergreen 
leaves, s]iougy and Telvcty to the touch The edge la 
of t)ie saw-tooth t)|ie and the apiieurance of tlie leaf 
la glossy A repn^senUtlvo leaf measures, say XVt 
Inches long by ^ inch brood The roots are robust and 
spreading, and arc not always completely hurled In the 
■oil The blossoms come out In May and the aconu 
rliien In Ibo fall or winter The latter arc of impor- 
tauce, since when fed to swine they are converted Into 
a high quality of pork particularly ham Spanish 
mountain bams have what is called a **p^uabt'* dnvor 
A notable thing almnt cork inn s Is that they are apt 
to require more diade for their roots than their own 
foliage snpidlcs, if giasl harrrsts of cork are deaired. 
One mode of meeting the requirements of the case Is 
to manage the new grove so that when the trees are 
about twonty-flve jears old the branches of the trees 
will touch one another and the general area be fatrly 
(Hjvered Another method pMceeds by the IntrodoctUm 
of trees of other kinds In the iotervenlng spaces— guoh 
trees as, for example, the elm, the ash, the pine. The 
function of these trees Is to supply shade and keep 
the ground rich In vegetable matter Cork trees, like 
milch cows, may 1« overfed, with somewhat MmUar 
remits 'lliat is, If the ground becomes especially lidi, 
the quality of the c<irk falls ofC. There Is, however, a 
goodly amount With poor anil, the amount Is less but 
tho quality Is g^Nsl What Is doslred Is a combination 
of prodmtlou and high quality 
The cork of commerce Is tho exterior shell of bark 
This is stripped from the trunk of the troo and snnie- 
tlmes from the larger brancbca. Thu young trees are 
left to grow In the natural way nntll they have rcachcNl 
a fair age and a tnoderato alxe 8]wulsb law requires 
that the ctrcumfiTcuce Iw Ul Inches, which corresponds 
to a diameter of nl>out h liu boa The tree will then be 
alMiiit 21) years old The produ(*t of the first stripping 
Is imt of the best quality However the tree at once 
prciceetls to renew the covering and produces one of a 
finer texture This Is not removod tor eight or ton 
yeara The bark Is perhaps l»est regarded as for the 
nuMt tmrt dead tissm Tho real living skin of the 
tret* Is tlio pboflogrw. It Is the seol of growth of Iwth 
tree and l»ark. Each >oar It produces two layers of 
t'eHs, one for the tree and one for tho outer shell In 
the course of tlie eight or t(*n years after ihc first strip- 
ping, the th)(kness will have liecome Hufllcl-niry great to 
wnrrnqt a second stripping This cork will ho of betb r 
quality than that first produced, tho texture lirtni 
liner This proceM ot stripping again after an Interval 
of alxiut-p ’\ears Is the eustfumiry practice, It appears, 
of the loMiug district With the third stripping at the 
age ot say 40 years, tho tn*e propiTiy begins Its output 
of high gmde cork It cimilpues productive ftfir upward 
of a cwitury An authority upon cork growing In 
Algeria lays down the rule that the new eorit should 
uot be stripped off until It has hecimie <X8 inch tbtdb 
The first cork prodneed hr n tree (romfto-boniJol has 
but little value commew lolly, bemuse of Its coarse- 
ness. roughness and density The second barking 
dHras) while not so good as subsequent yields. Is 
sumciently valuable to become an artlde of commwea. 


A peenllar clrcumataucc ia the fact that the prodttqt 
of the larger braiKhes la often better than that of tbs 
bole In actual practice coA la stripped frcmi tfaia 
tree at very dlffcreut thicknesses, ranjHsdb ssXi tjPOm 
Vk io t% Inches Naturally, the anuMut of ooA pro- 
duoed by a tree wUl vary tritb the tree^ Iti s«ei and 
tlie lenihb of time the baA haa been accnmniatlng. 
ITurty-four to ifiS pounds per tree Is a fhlr raage. 



The stractoral a p pa an mes of dark as revealed by 
the mleroaeope 


The stripping, as one might easily Imagine, la not a 
matter for a coreleai workuMn nor for unsnltable tools. 
The baA itself must be carefully preserved In order 
not to lessen Its value oommerclally The welhbetng 
of the ooA tree muat be cared for adequately, otlle^ 
wise the aonree of profit msy be very serltnisly dam- 
uged 

The inner Ate, that la, tha troa rirtn, most be pre- 
served. If It Is broken through at any point, there 
will never again be any growth at Ala spot If the 
true Ain is muA damaged, the very life of the tree 
may be imperilled. Of cottrse. after a stripping, this 
tme Ain will be egposed for a time Tot Ala reason, 
if a sirocco la ragtag, the trees ohould not be stripped, 
as exposure at Ats time mlAt very well naan an 
exceaslve drying of Ae Ain leading to fntnre a b as ne e 
of cork. 

It has been proposed to protect the true alda wlA 
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gaetUontt matt be a dark enough tecret to tho 
ma/orUp of dtote who appip me corkscrew to 
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the newly remofed cork. TbU is known an the Caw 
grand UoAe aysteta. It proceeds by arranglaf Ae sew 
arated baA around Ae tree; hat it dosa notasem A 
have been widely adopted among large prodnesrsL 
The RpaniA method of stripping depends apM a 
long-handled Utrttet OrescAt Aapad Mtm bsva atao 
been emfdoysd, especially A Algeria. Whatever As 
tool, Ae woAman mafcee trio qotsritt round tsA,, 


one above and As dAnrnsdt Ae g p m mt 
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may be taken of batunt cMtAs qy AP#/ 
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rsqniredi The worb Is demq la mtH oommft\ 
terlor surfaos U roogh gnd wqodg* 
due to exposure to As wMtbsr Two JdkWjon 
tsrial Is boiled, whoraupon At assiska tonih lags# Aar 
be eerily scraped oJC. The kna A rialght dna be Alt 
scraping oparation wiu run up to As ariAbiWmed 
of 20 per cent The boiling procedure ngolts In As 
ellmlnstlon of tannic add. The Tbtnms tfi At bosk 
is Increased and also At alasCldtr la shori^ ttOMS 
boiling, tbe ooA Is oomparativsly soft and nUghte owi 
may in oonaequenca he ftatlMsd out hnd |l*d^d A 
layers. 

Tbe coA f orests am Uksly to be In MAer Inhftuap' 
ible ritnatioiis— 4a Ae sMmnfgins and hlUiL It Ja ndw 
eesary therefore to get Ae crpp ready for trunapArtn- 
tlon A rough sorting for quality end Alpbnms tq 
gone through with, and the vartdos clatsea ma^ up 
Into rough bnndlM and put upon the bncks As 
burros. As Ae cork does not weigh much, tbe egfaul 
Is loaded from head to AiU n nearly so^ la ordkr Ut 
provide for him a anitobto load. In the prinelpal dlsf 
trlcts. there may be a Une irf 80 or 40 or even tOO of 
such loaded burroa A a singla **traln.** 'JChey art on 
thrir way to the railway, and cmutlinta a very appro* 
prlato means of accomplishing this first Instalment of 
the neoeesary transpoitatioa, as they are competent 
to Aiead their way over narrow and predpnous paths 
ia tbe mountains and hills and to pam throuA tim 
alleydlka streets of Ae Atervenlng viltages. 

Once at the rallriayi the transportation becomes a 
simpUs everyday affair. Tha deetinatiom indodd sea- 
ports of BorAgtl and Spain. SevtUa, 14 Spain, la pew 
haps tbe jvUidpal rooeivsr of raw corit Brio im Aa 
banka of the Ouadatqttfvir Ae eoib |s A pqzt maau- 
factored and A part stored and shipped* PprAg the 
latter part of As summer, Ae street soSned pf* pfetCy 
Wfll dependent npoa cork A soma hundreds ef 
hnrroe wlA their loads will be fiUAg Ae streets as 
they paes on Adr way to tiUa or that warehouse or 
fhctoiT, If Ae cork te to be Aipped, the baAs era 
o p ened up and the edges of the bark triJdmedU The 
owtk A Aen regraded lew quality and Aieknesa After- 
ward, It A packed Ato bundlea or bales. A usual 
msAod of packing reqnAes tiiat larga flat pAoaa 
(jdanks or Abies) be put st Ae hottom and that Ae 
snulAr pAosa ba bniU up Ato a maei above, and that 
flnalA a second quoA of big, fiat Mbws ba put on tap* 
Tbe iriu>A bondA A then eomptaasM^d hound- Stod 
hoops or wires serve aa tbe MriHMySAtoCAl, just gs 
with us A baHng hay and cotton. the balAg, tbe 
cork A^^medy tor Alpmeut to aft ffirA of tim globa- 
Oork tor manntot^nre A America AnatnraUy renriveS 
at Atlantic ports, pertiouAdy at ^hUadelidda, New 
York and BaltAlore^ Arrived at soeh portiL it may 
or may not teqnire further ritipmsht by ipitlroad to 
the manufacturing plant 

There A a wondarfut variety of aeee to whioh oNcfc 
A put But tbe re quifeam ts of Aeoe usee vary 
greatly I so Aar A A Very neemway A grad# jibe rvw 
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Saving Uncle Sam’s Pennies 

The United States Buxeau of Efficiency, and What It Is Doing to Ccmeirve Fedenl FunA 

By Heriiert D. Brown, Qiief of tlw Biuean 

Ah 0 trart«d from a iMtiier read before the National AaaodatloD of Manafactnrm oa Se pte mber iSth* 1081 


T HBRB have been efforts In the past ti> Investigate 
the oonduct of the boiilttees of our Govomnieut, but 
none of them have amounted to much mive In the m!cn- 
mulatlon of data of valUG The present nnreda of Bf 
fldenciy began on March 4, 1018, as u division In the 
Civil Henrico ConimlRslon with an approfirlatlon of 
$12,000 for the first year Tt became an Indeiiendent 
establlslunent on February 28. 1016, and this year tt 
has an Appropriation of |12fV,flOO It is tho only office 
of the (lovomment created for the cxclustve purpose of 
saving money t all others are engaged In spending tt 
I had the honor of being conuectod with two prevtous 
oommhnlons of similar character Having ohserved 
the efforts of these organlxatlonM to Improve the depsrt- 
mental service, and having studied the reports prepared 
Igr the gifted men who were membcirH of tbees organi- 
sations or employed by tbein, I came to the ooodneloa 
that they had fallen short of rendering the great ser- 
vice* which might liave been expected of them, because 
they had not perceived that only by personal loveatlga- 
tlon of the offices themselves* by tact and patience In 
dealing with the workers of those offices, and by abso- 
lute wlllingnees to surrender an credit for their ser- 
Tlooa* could their ends be attained I belteve that only 
by winning the goad will and cooperation of the admlu- 
tstrators and the employee In tlie offices in which the 
work Is dons Is It possible to achieve permanent results. 

First of all* tbs watchword of the worib must bs *‘co- 
opmthn, not coardon." No officer of tbe Qovemment 
Is happy to have an outsider raine Into his oflioe and 
assume to dictate how many dorks he 
■taould have, snd what he should pay them, 
and how tbv iboald do thalr work 
Bacondly, as a part of tbe general pul- 
ley of cooperation It was necessary to 
adopt tba prtndple of **bo p^lldty " It 
Is dangerous to the soocess 'of our work 
even to make detailed reports about U to 
Oomreis, if there are to be publlslied. A 
bureau dilef Is not likely to be much more 
amiable If the ddlnauencles of ills offlos 
are desert^jd In aa anunal report then If 
they are described in a dally paper It 
has, however, been no part of our poller 
to conceal onr eqmratkMia. Although our 
published reports are meager, there is no 
lack of typewritten reports In our office 
which contain full and detailed accounts 
of every change and recommendation hir 
whldi tba Bureau la rewmnalMe. 

Tbe tUrd principle guiding tbe Bureau 
In Its work is that It acts la on advisory 
rather than a snparvlaory capadty 
The fourth principle that seemed to me from the first 
fUndamnUl In efficiency work was the aubstltutlon of 
what might be called laboratory teats for academic 
dlecusdons. There has never been time nor IncHnatlon 
In the Bureau of Rffldency to write lengthy reports, 
but there Is always time fhr careful experiments and 
prolonged teets of propeaed operations. Our general 
practice baa been to take a repr e s en tative part of the 
worb to our own office and exp^ment with It until we 
have devised what we believe hi be lietter or more 
economical methods than those employed. 

The next principle that 1 felt was important woe 
that emphasis on “team work** might develop on esprit 
de corps la the Bureau that would offset In some meas- 
ure the small salariea paid by the aovemment for this 
kind of work compared with tbe salaries paid by pri- 
vate firms. 

Finally, as a sixth principle^ It was clear to me that 
the Bureau muat be absolutely and undar all dreum- 
Btances non-purtlsan. To an eAdency orgaulsatloa It 
should be a matter of Indifference what party la in 
power Good government should be tbe only interest 
Generally speoklug, our Bureau does two daises of 
work. First, we handle ^blems spedflcally assigned 
to us by Onagress, either by statute, by reeolutloa of 
either House of Oongrecs, or more or less Informally 
Ifr the varluna committees and Individual mmnbers of 
Oongreas. Second, we aa$pk beads of departments and 
bureaus in developing better methods and proosdurm 
for doing tbelr work 

Oongreas bsa, fran time to tima, given us a wlda 
variety of thlnin to da. As a result of onr raeom- 
mendathms, legislation was enacted at tbe last asoslon 
of Ooogrees abolUhlng tba S ub traa sm risa, Thla reeons- 


mendatlon ahme resulted in saving nearly half a mil- 
lion dollars a year In administrative expenses snd about 
$2,00(MX)0 a year in Interest on tbe Public Debt We 
have Installed a system of effldency ratings for the 
employee In the Post Office Departmmit We art en- 
gaged at this time on a slmllor installatloa for several 
offices of the Treainiry Deiiartment We have made 
actuarial valuations of the cost of the various pension 
plans which from time to time were proposed for retir- 
ing superannuated employes. We hove Instatted an 
accounting system In tho Indian Rervice For about 
three years we cooperated with the Bureau of Internal 
Bevenue in solving tbe immense problems which con- 
fronted that Bureau In collecting the Income and exce« 
profits and other taxea, We suhinitted reports to ths 
Budget Oommlttee of Congress which had a material 
lafhiMica on the budgetary legislation which was 
adopted at the last session. We have concluded an 
Inveatigatton of tbe merhods of the CUvU Bervice Gom- 
mlMrion. We have almnt conriuded onr investigation 
of tha statistical work of the Government We shall 
submit proposals to Oongreas when It oonvuma In 
Decendwr for tbe reorganisation of the executive 
branch of tbe Govemment needed to eliminate tbe 
dnpllcatioiis of work and overlappings of suthority 
which now characterise the activities of many of 
tbe executive departmenti*. This, In a general way, 
will give an Idea of the kind of work vriilch the Bureau 
of HAdancy has done and Is now iltoing at the direct 
request of Cong r es s . 


heads of departmeote and bureaus Is fully os Impor- 
tant as that whldi we do at tbe request of Oongreas. 
Tbe Bureau has worked In six departments and sis 
Independent establishments and up to this time has 
prepared and rabmltted about 70 separate reports. We 
have made 224 Inveetlgatlona, which we dassliy as 
follows Office methods, SS , filing. Indexing, 28 ; labor- 
saving devices, 17, cash accoantlng, 17, property ac- 
counting, 8 , securities accounting, 1 , cost accounting, 1 , 
pay system, 5, auditing methods, It. dupUcattoa of 
activities, 0, organUation, 18, statistical, 10; actuartaU 
8, employineiit methods, 2, efficiency nitiagA pay 
sUndardlsatloo, 26; work records, 5, qmdal investlga- 
tlonmSO. 

1 am pleased to record that umet of tbe recommenda- 
tions made la these reports have actually been adopted 
I believe that our sncceas Is due largely to our wUwr- 
enos to tbe six prlodplea noted above and adopted at 
tbe beginning of our work as fundsmeatal 

While concentrating xtpaa ^(Mclflc proUsu in tba 
offices which tt was directed or invited to enter, the 
Bureau of I ffiriency has been working steadily at the 
larger prubtem of Improving tha administration of tbe 
Government aa a wholOb 

The Quality of administration la the Chrvsnunent ser- 
vice as In any private burinesA must depend upon two 
factors first, the chsracter of the p er swanst employed 
and, eecond, the deCslIs of orgaAlsation under which 
the personnel le required to do Its work. 

Tbe personiMl trouUss of the s ascuM ve deportsMttts 
sre g en er a P y dus to two oonffittobs peeuUar to Oorem- 
sMBt enudsymeot In tbs first |«a$% tba ImpoetaBt 
adadnlstvfittfa positloiia in As swlea an ffiMk eedU 


narlly, by pere^ who make no claim to admHdstrattvfi 
or executive ablUty, persons selected primarily oo 
grounds of political expediency, andt in the seco n d 
plaoe, the ealarlM of tbe terimtoot and sspervisoty 
offldalB and emphqres ace WoefUlty Inadequate, 
second of tbsee conditions, fortonatsly, is by far the 
more Important aa a factor contributing to tneffideiK^. 
1 soy fortunately because It la pnaslbU to correct riifit 
condition, wber^ so long as wa maintain s par^ 
form of sovemroent, politics will cootlntte to dictate the 
appointment of tbe f^ major executive officials of tbs 
Govemment This Is In foct dsslrabla In ordar to 
avoid the poerible development of a hard and fosti 
though of course highly cffleleiit, bureaucracy art rfr 
bponslve to tbe will of the people. 

Tbe Bureau has made a study of ssisriss paid ay 
State and municipal Govefumefits and prtsaiu sst^ 
Uahmanto that wUl enaUs Oongnae to readjust solartes 
la tbe Govemment eervtoe on a eclaatilc basla Ooe- 
greaa alone has power to act la tide matter, and Con- 
gress Is ready to ac^ 1 heHeve^ provided tt has bsnsat, 
unbiased, complete and accurato lofonmatioa upon 
which to base Its action. This Information wA bt 
available in December, and I hope It win result In l«t- 
islation which will make It possible for tbe OovemmeBt 
to obtain and bold competent and effident workers in 
ihuee positions that carry tbe great burden of tbe Oee- 
emment service. 

The second factor which contrlbutoa to the preae n t 
Ineffectivenssa of tbe Govemment as a bostneas astab- 
llshment Is found In tbe Improper organi- 
sation of tbe executiva branch of tba 
Govemment for effoctive aervloa. Wa art 
all familiar, at least In a general way, 
with tbs defects of tbe pcese n t admtnls- 
trattve macliinmy We know, for apum- 
ple, that tbe Interior Department sssr has 
Jurtsdlctton over a great number of ba- 
reans of a ndecellaaeous chametor that 
hnve nothing to do with eadi rtlMr or 
with the fUoctloiM wfilcfa the Intorior De- 
partment was oilgliially estubtUhai to 
parform Wa know that saany ansnclsa 
have been located In the Treasuiy Dspait- 
ment, the great fiscal department of tbe 
Government, which are paraly n on fi scal 
In charactor, such os tbe Coast Guard, 
tba Public Health Borvlce, tbe SupervtsUig 
Architect's Offioa, and tbe Bureau of War 
Bisk Insurance. We know that tbe grqat 
bulk ot the civil public works of the Cmv^ 
eminent are executed under tbe supervl- 
rion of the Wer Department, altboagfa tba 
Bureau of Public Bonds is located la the Ds paiim m it 
of Agrlcnltnre end the Heriamattoa fiwvtoe tn tbe 
Department of tbe Interior We know, ftutb er moca, of 
the Imtofiendsnt exlatenee outside tbs Jurisdiction of 
any of the great axeeuttve departments, of some forty^ 
odd boards, commissions, ofikss snd bureaus wlddb 
practically vcaklng, do tbelr work without any snp sfr 
vision wbatsoever These are msrrty axamplse of a 
condition that would require vulumea to describe fully, 
but Is generally understood 

This also Is a condltioa wblch the departments theqi 
selves are practically without power to renoedy Tba 
preaent details of organUatioo have been pcsacribed by 
Congress, and only Oongreas can taka action to effaot a 
proper alinainent of tbe agendaa of tha GovaiUmsnt 
and a pnuMff distribution of work among tboao a g en ri iSi 
On this matter alee Oongreni is, I bsUir^ ready to art, 
sod bere again tba Bureau of Bfitotancy hSa becta asked 
to aid In tba oolleetion of tbe infonnation upon wlildi 
intelUgmit action can be taken, Wa ahaU submit In 
December a idan tor the ragroi^lnf of awloss nceord- 
Ing to tiw uatura of tbe work perteroMd. Our ttasory 
is that all aorvlesa opdratinfi In tbs sama flsM should 
by law bs jdsebd undsr ooa fisfiml assertive &ra$ChM, 
and thal^ esfiverstf y, the field of artlea of earit u x aBfi- 
tive department sboold, so for as psaeOirt be rssiriqtod 
to a qliidla dam of >dostly fsistod aqttvttiss. As on 
Uiurtratlott cH tbs spfiUcatloli of thto tbsebr# 9^ A* 
giest pubBe weeks ertsbitsiaurtto of tbu ewetumaufe 



jr\EFORE Ae UmUd Stain wenl lo imr sulb Cermaiij^ tha cen- 
/"^ trriwhofi •/ lb oueram ciltses lo lha mamtenenca of Aa gemral 
ftfHstmmk mot imott, and »ai coUaclad from him uumcdp to 
(hat ha tcarcalp roaiuMMf Aai ha Umi requireJ to make tha coninhtiwn. 
It foliomaJ Aai hu mtarai m Aa ofiaraiiom of Aa Fadaral CafHrmrnd 
mat lanimi The mar hat chongedf all Aai. For ihs JinI tons m An 
bfa Aa dlissn hat had to $ma and lend dtraaih to Aa Copommani from 
ht prmiia tiora Tha Copemmant hat tlomfy JemoMised ill fffUmf 
forcat and tUU more tiomlp robnauahad tli control of proUamt of pro- 
^uchofi, wpplpf trampoTiation» and finance. But the hoopp coU of 
iPPormnani oenlmusi and Aa paopk are naiuraUp atbmg ml^ Thap 
ora mondannf mheihar Aa hoopp taxaUon u Aa retuli of matiaftd mu- 
managameni m the Copsrmntnl o#ees. Mr Bromn't bureau » amirer- 
mg ihu Qumtiofi, and me ora glad to kt Mr. Bromn taU Aa ttorp to 
our readers.-— T h£ Editoil 


Tbe work which we do, however, at tha request of 


pure 
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Blast Furnace Slag 

WksI It la, Old How It May Be Used aa a Building Material 
By Richard GrueB*" 


B l4Kr ftumo« 4af ii a product of tka Idaat fonaca 
la tko manttfactata of Iroa and ia fOmod bj the 
ck wnkaf coaMutkMi ot &o aango taaterlal or tbo 
aartiur bmttOtxmtM of the inm ore and the UniaetoDa 
or dolohilCi due added to the faraeee dtarge. It 
tfoate oa t (9 ot the BudtM Iron In tho lowor part of 
Cbe fttmaco and protects tho eame from bdng ro- 
eatdtaad far the hot air blait that blowi throoih the 
fvmaee When the fomace U Upped, the molten 
Iron and aUg ate aepanited, the dec flowing In one 
4lnactloii Into large ladlea on flat ears, while the Iron 
la per mu ted to flow into pig iron molda. The hot 
lAag U dumped out of the ladlea at a aniUble part 
«r tba pUnt and allowed to cool la a pile Then it la 
eltSier prooeaaed in some war or else naod or aold aa 
each to fln in g ro un d. 

A dlatlttGtloa la made between two kinds of alag, 
aoUt Slag which can ba drawn out into a atring Jnat 
Itke itOMr when it la motten, and basic slag, which 
data not poaaeaa such a degree of internal coheabm, 
bat which breaks off Short when drawn out In this 
manner The first kind of slag contains much alllca 
whlla the latter kind contains ctmaiderable lltne 
The slag tfiat la dumped out of tho ladles in the 
hot sUte and allowed to cool off on the gronnd has 
an appeacanca much llko that of the Yolcanlc rock 
baaaft and is called lump slag. faUnr slags of thU 
nature^ In which the Indivtdaal pieces are nut large, 
ecmsble awsj to a fine dost after several hoars' or 
weeks* exposure to the air, doe to the crystaUisatlon 
proeeaaes which take place within the lumpe. 

If there is a plentlfnl snpplj of water, then the 
slag can ba ran into a large vessd conteinlng a great 
exosss of water and ibe slag sand which Is obtained 
In this wag can be sifted to remove Ae Urge particles. 
The omiveriion of the slag Into furnace sand Is callsd 
grannUtloii. 

Slag Is a Ume alumina silicate* in which the pro- 
'^VSIXekrtMf mtinh Ctum , iMi, Wi»iOM 


portlona of Ume, alnmlna and silica vary according 
to Ae Iron ore Is smelted There Is a Uttle mag^ 
uesla present ss well, and when spiegel Iron U made, 
the slag oontalns manganese 

Each Individual sUg baa Ita particular uses, do- 
peodent on its properties which ace a ftiuilicu of Ita 
chemical composltlun l<or example, the sIhrs whkh 
contain large omounts of majigancim awl whhb wert 
originally thrown away are now used In tho maim 
facture of fcrro'manganese Many Hlaga are huI table 
for the making of glass. Only a small amount of 
alkaU and silica need be added It is straugo to say 
that in spite of Ae ease with which Ais can be done 
Acre la no mention mode of the same in Ae literature 
and It haa not come to Ae writer's knowletlge that 
any glasa pUnt has used slag for Ala purpose Slsg 
has also been used in mining work, especially in 
coal mining, to fill up Ae cavities made in Ae earA 
after Ae coal has been removed. Lamp slag and 
sUg sand have boA been naed for Ala purpose, being 
mixed with water In rcguUr cement mixers on Ae 
spot The granulated slag gives the better reeuUa 

At the present time, sUg U being need more and 
more as s construction material in building houses and 
other structoroa. Band sUg has been used wlA con- 
siderable success in rosd making It forms a liard, 
firm surfsce due to the proparty Aat it has of harden- 
ing in the air 

Lump slag has been used for some tluH^ In the 
past in the msuufactnre of paving stones. These 
stoaea are roughly formed froin cost slag blooka that 
are cooled very gradually, whereby the slag Is given 
a tampering action, and U then not ao apt to crack 
The dlfflcnlt part la to separate that slag which has 
a tendency to fhU to places on expomira to air A 
mere chemical analysis does not afford safllcl«it in 
formation to tell which slags are subject to Als 
action, and neither does a mlcroHcoplcal examination 
yield Ae necessary Infonnatlnn It has been proven 


by experience Aat Ae sorest way in whlA to tell 
which NlagM are uninilted fur twirinj paving stones, 
bocauHo of Aclr tendency to fall to pieces on exiMisare 
to the air Ih to Iintc the expert l>lnHt oiiarator examine 
Ae Hlag and abide by his dmlsion He can ttll from 
its external appoartinec wbother or not the slag pos- 
iceiiHett Ac proper to W used for this pur- 

pose 

lllast fiirunee hIbr Im nu hjdmnllc e<mcnt that Is, 
it ItoeomeM hnnl and Ktone-Uke from Ac Interior out 
ward In air and under water Thla fact has been 
known for a long Uiue, The reason for Als property 
can lie hchmi readily from an i^uml nation of Ae <‘om 
position of blast futnaiv slag and Aat of ordinary 
Iiortland cement The former eontalus Ae aame oxides 
In compoKltion in alamt tbo same proportions as they 
are found In cement Then^fore it Is not strange Aat 
It exhibits tbe same properttoa 

In spite of Ao fact (hat Als knowledge has been 
i-ommon proiierty for quite a long time, the use of 
slag on a large scale for this purpose baa not bad a 
very raidil de\clopment The sctentiHc prinelplca under 
lying its uMc ha\e been evolved very slowly due to 
the dtiUcultleH encountered in InveHUgation work of 
Ala nature and as a n'sult thereof, Ae use of alag 
in the manufacture of cement was rctardod non 
siclerably The first experiments were made A an 
attempt to make a cement by adding lime to molten 
slog and nilxAg tlie two togetlier This was natorally 
nnauccesaful. us it did not take Into corndderalion the 
fact that in tlie making of cement Ute raw materials 
had to be heated to ii Idgli temperature. When thU 
sort of experimentation was abandoned and the slag 
was cotded and Uion ground up, it was fbund Aat the 
ground slug, whli h gave a gvsid cement today, refused 
to set tbe next day Patient experimentation revealed 
the fact that Ae reason for this phenomenon lay 
in the physical condlUon of the slag, and it was found 
(Continued ofi ptiffc i7N) 


Our Latest Science — Eugenics 

Its More Important Finding* and It* Bearing Upon the Future of the Race 

By Albert A. Hopkin* 


A new acl«K» aaema almoat impoaalble, yet It is 
brought home to us Aat tbe sctanco of eugenics 
m» devtfopad fay Darwin, and more especially by Sir 
Franeia OaKon, haa come to stay and take its place 
with the more exact edenoea. A message of hope has 
been brought to Alt country by tbe delegates to tbe 
Haciond International Cungresa of Eugenics which has 
Just been held in New Turk in the "Hall of Man" at 
the American If usenm of NaAral History Major Leon- 
ard Darwin, tbe fllnatrloaa son of an Illustrious tether 
and near kinsman of Sir Frauds Qaltoo, made Ae ini- 


tial speaclL Ha emphaoiaed tbe Impossibility of at- 
tam pHng to regnlste human mating fay leglslstkm and 
depforod the popular misconception of eugenica which 
crodlte d that adenoe with A design to abolish romance, 
and to latrodnce "catUe-breadlng" prindples into the 
ilomsattc affhlra of human teralltes. On the other hand, 
leva tnarriagM were extolled as natural eugenics. Ifar- 
rlifs* for money and other advantagea were denounced 
a* which nMans as tending to the detariora- 

tloanf the raoA instead of tbe improvement 
Ths traoing of heredity backward from sou to father, 
with tb* help df the knowMie of eugenics, was die- 
«tt«*d fay Dr. Obarloa B. Davenport who sold 
*H>ue knowledge of the inheriUnce of physical traits 
la slHldteinf predsa to be appHed pracUcally to cases 
dt flahhCfU parentsflu if the cfailA tbe known mother 
atelboUrof As native tethers can be seen and some 
Sftaryiminada ** to family atock of the three adults, 
* dadstokca* generally be raodeeed with a high dc^ 
V egrtainty^ raBfdhg from 75 to 90 per cant For, 
udhatiy* them wfB fa* not one critioal trait merely, but 
traitA ifbooe eondrfned evldrao* wlU be over- 
asMnntcs Hedffd Ofllce has been 

of ttefl*lh#flaa»of a daimant who maintained that 
hbUm th* adhof a woaltfay man who died without 
lH|*hn hfteA A* lawyora gte urad to the Idaa, 


leal knowledge will be more and more called upnn* 

The romances which eugenic's has already actually 
blighted or fostered In cases in which Atonded unlona 
were submitted to the analysts of eugenic experts at 
Gold Spring Harbor, were dlscumed as follows "There 
wilt ootne a roallsation of tbe Importance of heredity lo 
marriage matings. Toung persons to whum marriage 
U ao seiioos a matter will be led to stop and consider 
wlien tlmy feel they are falling In love, and Inquire 
roneernlng consequenoea to offspring Already there is 
being developed a weil-defliMd consclenre In the matters 
of cousin marriages and of matings Into families with 
grossly defective members.” 

All tlie speakers took rather pessimistic views of the 
future of tbe human race becauso of the threat of race 
degeneration In the breeding out of the best stocks and 
tbe rapid increase of tbe iioorer strnlna The "melting 
pot” tlieory is a comidete tellacy, according to euavnleii, 
because It suggesti that Impurtttca and lHiw*r qualltlpa 
ore eliminated liy the intermingling of races, whereas 
tW Are as likely to he Increased The various speakers 
who dwelt on the subject were all on om* side, holding 
that the mixture of poor stock with a good one ditee as 
much harm to the good sto<^ as it dove benefit to tbe 
poor The theory held by some eminent unthrupologlMts 
Ast all races have an equal capacity for devetopmeot 
and that all race questions, even the itegro question, 
ar* to bo solved In the long run by race mixture, was 
vigorously combatted. Denying that cerUln race stocks 
are poor because of poor eovironment in the old world, 
the ougratsts averted that education and better eco- 
ncknle condltiona In tbia country could only Irapertectly 
ovsroome fogralned racial and teinlly defects. 

One of the streoges* talks on the subject was by 
ProtesBor Henry Fairfield Osborn, President of Ae 
Oongrtos. "In tbe IMted Btates," be said, "we are 
•lowly awaking to tbe wi*sfiousmns that education and 
eav li te u asnt do not fnndaaeotaUy alter racial vaioes. 


We nro engaged lii u serious struggle to maintain onr 
hlstotic. retmbltcan InstltutUiDs through barring tbe en 
trance of those who are unfit to sliure the duties and 
responslbtlltleif of uur well founded Government The 
true R{>lrlt of Aroerlcuu democracy, tliut oil men are 
Itoro with equal rights ttml dutleR, haa been confused 
with tbe political sophistry that all men are born with 
equal character and ability to govern themselves and 
others." 

Professor Osborn said that GUO, 000 years of evolution 
had liuprcMsed certain characteristics on the three great 
nuiul lirunches— the tkiucaslan, Ae Mongolian and Ae 
Negroid, and their variations. Me mild tliere was no 
form of matter so stable as tbe germ plasm on which 
heredity depends, and that this arenunf^ fur tbe stub- 
born perraanence to types and of tlte survival of their 
original qualities In admixtures. 

"In the matter of rarial \lriueH, * he said, "my opinion 
is that frcmi btologtcul principles there is little promise 
In the melting pot theory Put three racxss togeAer, 
and you are as likely to unite tho vices of all three as 
tbe virtues 

“For tho world s work, however," he said, “give me 
a pure-blooded negro, n pure-blooded Mongol, a pure- 
htooded Slav, a pure-blooded Ni>rdlc and akcertstn 
through observation and exp(*riment what each nii*e Is 
best fitted to accrompllRh In the world's economy " 

The closing decades of tlie nineteenth century and 
the opening decades of tlie twentleA have witnessed 
whut fiiny he i ailed a rampant Individualism — not only 
In art and llternAre, but In all our micUI Institutions-" 
an IndlvlduallKm which threatens Aa very existence of 
Ae temlly , Ala is Ao motto of Individualism, let each 
Individual enjoy his own rights and prtvlletfes— fl»r to- 
morrow Ae race dies. In New England a century has 
witnessed the passage of a many-chlld temlly to a one- 
ddld temlly. Tbe purest New England stock la not 
(CostbMrod on page FTfl) 




Some of the things that make aWattoa aafer thaa It waa. The laatniaMat la Che aUAOci^ thaf earrica oo alfabw<dl la a fawpaaa 


The Aviator’s Tell-Tales 

How the Pilot Keeps Track of Distances and ^peeds^ and Stays in the Air On on Etnen Kedl 

B7 William R. Andrews 


I N marrellnff at the performanrea of tUrlnjc avlatora proti 
how many people reiillxe (hat the aehlpTemenU of attei 
thoae nil 11 would he ImiHMuilhle without the dependable at t 
pilotuK* iQMtmnienU wblih repnwent the lalwr of io- Impi 
ventlvR fcenluR covorlnK lonit 
periodM of held experlmetit f-o 
and iHliorntory rwuiirrh? ^ 

A numiter of factors enter 
NtmiiltoneiiURly Into the 
Kuldaneo of an airplane The 
MTlator miiNt always Iwar In | 

mind mnny thliiKs at once 
lie wants to know how high 
he la (lying Uni at tho 
same time he naturally needs 
to know how fast he Is go 
ing Aijil in maintaining , 

spi^ how Is the airplane ! 

Iierfoniiing? Is It UMivIng 1 

through s|iaee Incllticil to 
the right or the Ic^t like a 
ship that rolls onr to one 
side til a heavy sea * 1m the 
plane keeping Its set eoumel 
la each propeller running at 
the aame siieetl as Its neigh 
hor? The fuel tank de- 
mands a vigllniit e>e, how 
hmg will the gnMillne Inst 
at the present rate of con 
sumption ? rio«* olisorva | 
tlon i»f tho temitoratiirc of ^ 

the wholo ,v,wor platit U 0» thU Inrtnimwt l«.rd .r. ^ 

also um*ssary Of course ^ . 

on wrr Jnum. y thoro rnunt P»PoiMl«Mn»« «f <«••• • 

lie an accurate tlmoploeo 

I'^irthennore, (f tho aviator fntcntls to moke a great «im| 

aM*put there 1 m the oxygon npiairatUH, with Its vital Thu 

IndtcRtnr nism whose proclsloii so loiich deiwndci sign 

The altimeter and tho air speed Indicator would and 


probably be the first of the Inatrumanta to eaudi the 
attention of the average man taxing for the first time 
at the instrament board of an airplane cockpit The 
Importance of the others na an esoentJal part of the 
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On thte Initnimont bosrd sra ■hown Um Iniinimssta la awMt iMtnd ssroniuitlfls] uwi AhlaMter. 

so ts ps w , tsebooitwr, pimMn gnttm sad ladistor ttsimaeisr 

The preponderanec of dials and the abeence of awUciwa and levera indkatee that 
belonga In an airplane, tiot in an antemobUa 

piitls to moke a great <*om|deto equipment would be temporarily loot tight of 
mratuH, with its vital Thu dullest Imagination could not fall to respond to the 
o much deiwndfl sigiilflcaneo of tho self explanatory words altimeter 

peed Indicator would and alr-speefi Indicator lettered prominently on tha face 


of the Inatnunenta. In addltton to tbetr pyetftkai 
•errice they gyaabollae the rooiuitte ftivoei pf 
^man'a final entranca Into the paoninlUi eC gnmt 
beighta and hJa ability to fiy through the aiy 
than the awtfteat Wrl. 

The fivat Of thgee o«t* 
atandlng tnatmawMa, the 
altimeter, la ftmdewwintfittr 
an aneroid hercoiitMr. ftet 
In the opmtkm of the 
DMchanlm the veglptration 
of berometrie premre ^ 
changed into a dial Mloa- 
tloB of feet, yardh er pntegg> 

above aes leVdL AlHamt ar e 

moot be made with exact* 
Doas; othendee the vibraHes 
of a plana will Joggle the 
pointer beyond all hope of 
anything Uke an afenrate 
reading The o o f rug atiiid 
metal vacatua chiuphcf fior** 
eralng the movaanent of the 
pointer iniiit neeeaaarfly be 
very eenaltlve to varlatlcBa 
In atmoapbeiio preemire^ for 
the tip of tho pointer nraat^ 
move one Inch no the dial 
when the box, from wUdi 
the air haa been renored, 
expands even ao kllghtly a» 

. elodu sir-stHod tndimtoiv ® ^ la" iriM a 

a permanent form. On this 
type of InatmmeDt Is a rerolritig drum to whleh a 
chart la attaidied and a pen deecrlbea certain enrvaa 
correapoudlng to the altlfttde. Only a apedal hind of 
ink, wl\)ch drlee alowly, can be need, and the dm 


this inatmment board 


type of InatmmeDt Is 



Ufti Ths dtvi— thst IndkwtM drift and a nmA apmi. CmOtfi The vwrtart taA* ■ttei >4^ ^ i BSia w li the gNe* ah VW Mlfiarh hlWi|l|lfeh^ 


tb* eaoibor of a U md ardwrwed /r 

More tatlaiate wtews ^ the Inetmmeala hftifi the ag k t » <^ i ganrtfi'jIktWMir' 
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wdoM g«t 
.1 , irott 
^MroAmit 
isb)^ Thto 


4«nm>fa wSftaTlftoe of 
te t«K fliiht* for pk tfoipoM of 
mtMrda. ^ 

. MM ^ detemlM tto MMOd of an 
aliqiijlMr Iwiilata’ff ^ lMrt»-rttie iBdicfttpr iNroper 
•Hi i • kii4 Of anttiuBO- 

toMM >i#Mk l9W)tii4Meribad Uttr. Tb* indicator ta 
ftMt «a Ifaa fWHwoitf «M lu fttocfloB i« tha aMaaart^ 
aMit Of |ba dUtarmtfal prwanra canaod M ibo air 
nimOf UM o ot h tHe fnb<b wblchi in tntn, la akonated to 
% atmt; or wl&f bhUMt TlUa preonira hodd nanaHy 
dcMafa of a eotnbtaatlott ct a pitot and a ventari tahe 
tt»a firat oonatata of two concentric ptaoca of tatdng. 
drttb ona end art aqiuiKif npatream to tha air flow A 
aa ri aa of vary mall Oolea rona tba lenatb of tha Inaldo 
toUnt Tba apace batyaan tba two coacentrlca la 
aaalafl at tba and of tha tnbe ao that whan the air entera 
tba wind flada aecane only tfaroogb the perforatlona of 
tba Inner aonoanfrle. ThU orrancamant prodnoaa a 
aacttan affaot on tbaootar tnbe and praaanre on tba one 
mddr tba dUParanoa In praaanro U then meaanred 
^ e caga and the raaalt la abown on tbe indicator 
In tba oochplt In aoma makaa of air-^eed indlcatora 
only ttia pitot tnba la naad. 

tba fUktofl toba^ now ao ganarally combined with 
tba pitot, aa amtlonad abova^ la abort, flaraa out at 
both anda and U oonatrlctad between tba two opanlnga. 
Tba pitot tuba, kmg and narrow, on tha other hand, 
bea no Tirtatlon In Ita diameter An Idea of tha Mape 
of tba ranturi baoomea obrioua by aomparlnc it with 
in oUhfaMlmi btnndeffaoaa, tbe kind that one aaw^ 
elataa with Staranaoo'a rcmancea. A Wde tnba maata 


tba flutak tnba at right englaa at tbe point where tha 
*1]liittd«iraae^ tnba la tha narroweet Air paaalng 
tbroalfli producaa a rocthm effect In tbie aide tube. 
Ad tha ndodty la greater at tha oonatrlctad part of 
the nuUtt tnba than at ita month, there la oonaldarabla 
Inetaaaa In tbe miction effbct— In which oonatatt the 


adTintaga of tbe TeDturi tube. Tba alrHmaad Indicator 
la a atnbUlty tnatmiaant By Ita aid the arlator la able 
to avoid tho loaa o)! flyfnjr ipead and to keep on tha 
aafb aide of aioa«lva apiad Tba tma apaad la not 
dhowB and tha aviator la oldiged to make certain oal 
eolatlonii to datennlna the dlatanea batag ooTcred, 
Tbara la ahothar inetrumant, however, wbhdi rtfllavea 
hthi of thia naocairtty and abowa at a glance tba number 
of mBaa travetod-^tba air dtatanoa raoordmr On thla 
tha reading ta almpUflad, ae In tba caae of a padomatar 
need by a pedaatilan or a diaunoe indicator on an 
automobile. Tba dlatanea Indicator la opmted by a 
rotatUg vane attaefaad to a brace or wing aum>ort 
Ite vantarl tnbe la mad In another airplane inatm- 
mant, tba gyroaeopic form of turn indloatnr, whicb 
Anwa any deviation fmm a atraigbt line oonrae. The 
air iMiailng through tba venturi tuba fomabaa the 
power for the operatloa of a aiuall gyro, which aping 
about a lateral axla at about 7000 revoHiUana a minute. 


Tbe walMmown law of gyroaeopic p ree aa ri on govema 
the epacation of thU type of tern Indicator When a 
gyroeaopa la affbrtad by any mutluii, except inotimi on 
Ita own exta, tt awtea at right anglea to the applied 
teottan Inataed of te the dUeatlon of the applied mothm. 
Beerlpg in mlgd thla prlnolpah one readily undaraUnda 
tbe indleator woita. Aa an alrpUtoa turns to tbe 
right or to the left tbe motloii ganetatad aata up a atata 
of, meaeaUm which, mm Intanaa than tha modon 
OMaWl 1^ tba vMdng of tbe airplane, ta ragtatecad by 
tlte'lpaimaht dial the giddance of tba aviator a 
WhSta mgric amgra and be tema the rudder on that 
Wda 'tu raguBiie hla oourae, 

^ ov«»Oaft et the other type of Mn ladleetor le 
bMtd o» iho BieeieUtiiMt of tUlMseBtUJ jmemMi In 
tlitt'« 0 UMiitte»Betetleh<)nA<eflxeA tooMh «la»tlp. 
Vhle tntk howoeer, fane tUeedeutapee. Shoold the 
plumftl etri^ • wide arae of atawnphore alao In » 
atiMwf Mtptten. thd InatraiBant alight read aero. Bat 
I eaae ad theanoaeopiB typpe the nbatante retattott 
and H nwinare e the aetnai rate af tom. 
t la-lpr tndl Biw eete r, antaertnif laoorreettjr 
Jdjlll'BMkntoft which 4ga a dltUnct fane' 
gjhhv the fitt of an wln»iano, foro and 
nfro nro two Unda. 
'V'jShia A gy >e*eiBiB li pnallw^ hw the awwt coaa e w i 
» Bwi 4 Md nude to 

^ dlfecit, the eahtcnis of tha 

; jajydn the (M»e aMihag aa np^ 

mfi QhDr in 





BonhiAg indicators show b^ mueh an aIrpUue ndls 
ovac on either atda. Tbara era alao two kinda of 
thaaa tutrumants. In tba typf wbldi flnda greater 
favor tba familiar telrtt lava! la modlflod to mift flight 
revilraiaaiita. Iha other atyla opefataa by a iK^nUnltim, 
wkkh la attached to a metal aroWkplece on the faro 
of tha bkdlcatur 

lb the upper pert of aometeatrunkcnts white UncA arc 
to be aaen uddLh repreMt la tbe rough a tmnH^4*nie 
•ecUoo of an airplane. When the machine tnrna mi tti 
■Ida ao that the right or the )a<t wing tuts dnwu — or 
;*bunks**— tba pendulum oc^tea the inetul btir, ulitrb 
forma an angle of greater or leas degree wiib tbe Hinall 
plane on the dial Tbe pilot bnowa that thle condition 
of ovarfoanking or ODderbanking baa boon corrected 
when by manlpnlaUon of the oontrota the metal bar 
and tho miniature plane on the indicator boi'ume par 
allol In another kind a white spot appearing at the 
crucial moment performa tba fnnctlon of the miniature 
Indicating plane 

Oonnectecl with the vital part of an airplane, tbe 
motor, la the tachometer, which Indlcatca the number 
of revulatloins per minute of the propelier abaft Thus 
correct engine speed nuy be obtsined, which Ih par 



Tbe JoHboto aimrataa lor impid snd scenrate 
pr^temenbil uf liquid ndxtnres 


ttcnlarly Important when a plane la driven b> in<»re 
than one motor, aa Is now generally the can* Unlike 
some of the other Inatrumenta on an airplane tbe 
tachometer la not s dertoe apectally dcalancd tu meet 
certain condlttonf in aviation The aln raft tat bomoter 
la mer^ an adaptation of an Inatrument— oiaratlng on 
tee centrifugal pirtndple— which, for luntance hoe been 
In use for aome time on twin screw BtcaraKlilpn for the 
nuMntenance of the aame ^)ped in 1>otb propellers 
Wl^e tho centrifugal tjrpe la the most common in 
avlatlpn. otbera have been tried out for alndnnca One 
kind ]iaa a clock work meehanism and conota tbe num- 
ber of rcvolutlona of the proptdlcr MbafUt in a given 
interval of time It la too acnaltlvi t> abocka, however, 
ftir practical nae In the cave of those tried out during 
tbe war it was foand that vibration from the big guns 
dlaarranged the delicate adjustment of parts necoMary 
in tho chronometrie type In the lliiuld type tbe angu- 
lar acceleratlon-^hat la, tho speeding np or slowing 
down rate jpf the propeller shaft— la Indicated by a 
eomrfuiaon'^ the ffuctbatlons of two liquid columns 
in pQonaetIba with a Bourdon gage tUher typos are 
the Elastic; tbe air pump, tbe magnetic and tbe alr^ 
Vbfcegtty, tha latter being like a torahm vlBoovimeter. 


which records the rate of rotation of a fluid — In this 
case, air, as LU vlaowlty U almost a constant, the 
change made by tbe dial U practically in proportion in 
the rate of rotation 

lu tbo rate-of-clinib Indli^tor-^timNl only in connec- 
tion ailh iHlwratory and experluicutnl ^ork — tbe up 
warfl eiH.'Cit In fett per aocoinl In ohUlued by direct 
reading 'A manometer — an Instrument ublch mensures 
the elaNtJc prcHimro of gases and viiiMirM — la part of 
tills particular Indicator 

An InKtruiiient for seiipluncH Hhlrtlng i lose to the 
surface of rlvirs and tbe aoa is the night altitude Indi- 
cator, optical In prluclplL and built on tbe range finder 
plan llowe\er, it is not In gemral use 
The side h 11|> — a liiteral luovi'iuiut of a plane canoed 
by overbanking or by underbuuking — Is measured by 
the >aw Indleator Again tbo principle of otH*ratfon 
is that of dlffereutlal pressure This Is amdher Jnstra 
ment used only In t x|ierlmental work 
Both tbe magnetic and the gynmeople compass have 
been itdnpted to alrpbtne use and at one time (he loog^ 
perlcKl niugnclh ^%us used by man} inlatorH its It per- 
tomied tlu function of a turn Indicator In the gyro 
Kct>idr fonii (lie miual turning rtife 1 m measured I* or 
ovoreoiulng the constant vibration of a soaring plane 
a Jeweled aiirlng pivot of an adjusuhlc nature and 
studs of rubber an. used 

Then there are a numlwr of ttaermonH*(erti and gages 
which show the euiidltlon of tbe various parts of tlie 
motive unit — the gawdlne tank B>KUm of lultrlL*atlon 
and tbe radiator As to the thermometers the tyiie Is 
that which depends uisiu tbe vapor pn*SHure of a liquid 
Id a bulb Although they cannot hi seen dln>ctly be- 
cause of their location, the results of their operation 
arc placed under tho eyes of the observer In the cockpit 
by the aid of a Icmg dlstnncx' Bonrdou tut>e system 
In u geneml senMe IndtcmtorM for tlie gusoilne tank 
may bo classifled as depth gages and flow meters Tbo 
former are eonstnii*ted to Indicate the eontenU-lovel 
bj either a float like that In a dotneMik water fliiHlilng 
bog, or by a eontrironce which meosiinw tbe hydrostatic 
pressure near tbe Uittom of the supply tank Built in 
aeeordnnc'e with the underlying prludplc of the ven 
tnri tube, flow meters reveal to the pilot at any instant 
Just bow miiih fuel has been eonsnmed 

In to tlniPiiliH.i»s they are made with special 

ocmslclcration of tho hard usage (o which they are 
subject from sudden Jarring In “taking ufT and in 
landing 

A species of airplane ecpilpmeut necessary In seeking 
blgfa altitude reetirds is the oxygen apimratus without 
which the pilot eonld not live lu tho nirlfled atmos 
phere id«»vo us. While then* are three tjiies, ihiiidcal 
liquid and compressed oxygen only tbo Latter has l»een 
used in Amc^rlca In this kind the flow of oxygen la 
contndlcHl aatomntiiiill> for siii)iilylng the exact amemni 
(Cofi/tnnfti on jutffr £^9) 

Mixing Liquids by Machine 

By Jacques Boyer 

I V tho laboratory certain dlfllLullles are met lu effect^ 
lag tbe quick niid bomusc iifous mixing of two 
liquids, if I*Jern* JolJbols, pn^fessor of chtiiiiiclry at 
the* rolvteibiiic Sthml Paris, bus liivi nhil a vi ry simple 
apparatus f(»r this piiriHise 'I be. principle upon which 
it Is bash'd (Yuialsts la df reciting lliroiigb tbe two 
hmiicbcK of a ^ shapiMl glass tube, the two llqulda 
which mix with each other In tlu end tube 
By mc^aiiN of faucets, tlio flow ]s regulated In orrlcT 
to obtain each liquid In the dealrcd proportion in tbe 
resultant mixture 

In order to measure the flow, the admission of air 
in the vials which contain them is effected through a 
graded v \ n tnrt tulH By hc lee ting ii rapid colored 
reaction It Is poMilble to ascertain the* s|>eed with 
which tlie two lli|UldM mix l<eL um put for Instanee, in 
the left biiineli » solution of isniuinMinnli of potaa- 
sliiin uL 1 bS griiiiis |)er liter and In the rlglit branch 
a solution of forro-sllver nt 15 grams )»er liter and 
containing SO cubic centime brs of concentrated inl- 
fnrie acid and 10 grams of sulfate of nmnganvfte per 
liter The discoloration ot the permanganate by tbte 
liquor 1 m effiHtcMl to tho imlnt tif lumiogenelty In 004 
to 1 J seconds, acY-onllng to tbe dlBinoter of the tnbea. 

Ihe IbinlU Ih seiiHlbly homogenecais In those i»arts of 
tho tills* where it U colorless, and it is shown by this 
test that homogeneity Is attained tbe anoner when 
the bd>e Is thliiiiefct The method inreutcHl by M 
Jollbols thus allows to operate very quickly, and by 
changing the form of tbe branches of the \ tulm he 
has even been able to obtain the homogeneous mtxtnre 
of two miscible liquids In the one-hnndred^h part of 
a second This apparatus will be of great uae to 
chemists for studying the opeed of quit* reaetlona be- 
tween ifqulda. 
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Ortvj Mbr* Gnat ft«bm ~ tfotwM Ntom 

Tkm dlvciM sp«dM of Um Mbra to be tooMl hi Ncv Tech geetetfcaJ Park 


Zebras in New York 

What the Mftropobs Can Show in Hmm Striped Cxeatnxea Whidt Are Lew Docile than They Look 

By William T. Hotnaday 

lUuetrationa bj New Y»rk Zootoflcal SodeCjr 


W HRN Mother Nature flnlebed maklnff the flr«t 
aebnii ebe muet ha\n nulled complncently, and 
takni pride unto heraelf on barlna dtne u dne Jub of 
wild animal palntlnic. Kven In Iter moat Joyous and 
Hportlve luuud. It do^ not appear that she ever “laid 
herwe l f out’* more thoroughly In the decoration of quad 
mpeda than In her three apeoloa of aebra on Iobk main- 
tabled fiir the mlUlona to ^ nt the New Tork Zoologf* 
eat Park. 

Hvery loolofflcal park manager perpetually la tom In 
aptrtt and haraiwed in mind by the rude hand of Death. 
Alt toe frequently an anltnul of great rarity and beauty» 
that haa been caught in a far dletaut wlldemefai and 
tranaported painfully and expeuMlvcly over five or ten 
tbonoand railea of land and aea, at laat reachea Ita 
Antelope Houae, or Ape Houae, only to Ue down and 
die In ita drat ten dnya In lU new home 
But lebma are dlfrerent.— thank heaven I They have 
(rood appetltaa, good nerves and atroiig lungM, and 
they do not 11c down and die, literally “at the dr<»p 
of a hat" When they reach tlielr aoo homea they 
gladly leave tbelr boxea, they etretch their muerlee. 
He down and roll over, tlien clieerfnlly prepare to live 
loag and etijny life A aebra nearly alwaya given hlM 
owner a good run fur hla money 
But realty. It is afitonlahlng to note how muny (Uh- 
tlngnlohed Afri* on travelers traverianl and rrlsiHrrossed 
the home ranchea of the various lebms of Africa, for 
years and years, without noting or re|K)rtlng the exist 
ence of aevernl strongly iniirked Npccles For n period 
of fifty 5 ears or moro the world was left b) suppose 
that there was Just one species of xebrn whereas the 
Ure\y siiecles is so retimrkaldy different from all others 
that even a child could have noticed it, and recorded 
IL I will not he 00 cruel as to record here the names 
of the great and snuill tnivelem who penetrated niimy 
tiniaa over, the home country of tlie Orevy sebra with- 
out having dlac(»vcrcd Its soiHirate Identity 
But at all events, the wonderful Grevy se1>ra, the 
largest, the naiat bluirre and the most striking In form 
and In color of all tlie sehm spedes never was re> 
cognised until 1882, when Jules Orevy wav president of 
rmnee. In that year King Menetik srat to President 
Gravy a living sp^men, which, after being for o time 
eonfoonded with the sebra of Houth Africa, finally 
was recognised as an entirely new species and wos «o 
described. 

htoral In thoMe dags Soimee tesa tJow to teadtog 
oat tratoed eoHcrtora, and thU mnti nat apain oonurt 
Hie Orevy sehrn Is recogalsabfo at one glance by Its 
complete coat of very narrow and Intense black and 
white stripes. Its large rise and enormous ears. It Is 
about one-fifth larger than the other sebra apedea. 
Briefly described, its home cotmtry IP northeastern 
British Bast Africa and southern Ahyaslnla This U 
the region midway between the great central lakes 
of Africa and the eastern see coast To And ft In 
British Kast Africa It Is necessary to go north to tbs 
IVina River and Mount Kenla. It Is beyond the field 
of the average safari, and In coHecUems of American 
sportsmen yon we many Grant wbra heads, but few 
Orevy 

The two fine qwetmeoa of Nfa«« g ra sy i now I4 Naur 
Tork have been In the Zoological Pafk for elaven yaAftib 
and they are yet gotng strong. They are the atar as* 


hiblts of the aebra and wild horse collection Although 
theoretically they are “a pair," that ralatlaoshlp exists 
unly upon paper The itinlo Is so savage that we never 
have dared to quarter them la the same corral, even 
fur one day The male would either kin the female, 
or cause tier death. 

Once our ofiklal pbotugrapber, Mr B. B. Sanborn, 
did fbr the Zoologleal Society a shrewd stunt Know- 
ing well the savage and dangerous charactsr of tbe 
Orevy sebra stallion, he procurad^ keeper's unlfbnu 
and with it made an excelimt dummy keeper This 
figure he firmly tied to the taice In the sabra's ooml, 
set up his motUA camera, and gave the idipial to open 
tbe door 

The sebra rushed out to the middle of the yard, 
glarad about him, mw the dummy keeper, and waa 
fooled With open mouth and n raucous scream he 
rushed for the doomed dummy-keeper, seised him by 
the heuil, hit him savagely, then grabbed blra by the 
breost With a mighty wrench he tore the dummy from 
the feniv and flung It Into the center of the corral 



AduU and yeang^ Gnurt aebrn 


There be bit It, tore at Us excelsior llesli« then knelt 
upon Its cheat and continued to teer at ita allegad 
fkce with hla teeth. Tbe dummy was literally ton to 
plecen, and even on tbe screen It was n fMraome sight 
And when we ww It, we congratulated ourselvea 
upon having had sutDclent horse eenoe. In spite of all 
temiitathms, to keep that raging demon from the Grevy 
mare The money value of a Orevy aebra la $2,0001, 
but the exhibition value of an aceUraatlaed and 
thoroughly settled adult spcclment la all of flOXNKl 
There la now a well recognised group of nbra aperies 
known to naturaUsta as “the BuraheH gnmp.** Its 
central and dominant figure la •nbe true Bnrcfaeir 
sebra, (JPqsas bartAeUi). with legs aill white or nearly 
ao. Around that typa aperies stand, as so many aub- 
aperiea, the Grant feebra. Chapman tobra, Ofawahaya 
Setous'. and poariMy otbara. Tba BnnMl ortgliua la 
marked fay Ita nsariy-wtilte lespi, and by the teet that 
on tha hlnteuarters, where the blarii and white atrtpea 
are wldaaC tbe broadeat of Gm white atrlpai have a 
faint wash of dark color drawn along thalc eentra ttna, 


Hieoe are known as “shadow atripea." Hmy are wril 
defined on the Chapman eohaperies, bnt ora not vWbto 
(A the Grant 

The Grant aebra la very common In Brldah Boat 
Africa, and also one of the moet common In eaptlTlty 
In the Zoological Park it breeds peralatently and Its 
colta mature well If there la any young hoofad animal 
more ha nd so me or more "fetching" than a Grant aebra 
coll the world will be pleased to conalder It 

We r egret to say that on tbe Athl Plains in Britlrii 
Bast Africa, and in other plarea, tbe Grant aebra herds 
are to the atruggltog farmers a aariona peat Tte 
formera say that no farm fence la wVkdmt to keep a 
herd of truculent and hungry aebraa out of s field of 
grain Bveti barbed wire does net atop them, and 
when a man has the nerve to try to do fanoing in the 
wllda of Africa, hla claim for protectloa agalngt ApeU- 
atUm by wild beasts Is not to be Ignorad. The aebra 
herds are being treated aa peats and the tknaara of 
Brlthdi Bast Africa are Idlllitg them down to reasonable 
limits, literally In aelf defense 

The Mountain aebra Is the rarest spaclss that ever 
cmnea Into captivity It la from tbe rough and 
mountainous regions of South Africa* and it la ao 
neorly extinct that at the last report frmn Its home 
country only about 400 had remained. By great good 
fortune, there la just ime line by which this atock can 
bn drawn upon Ibr ezhlbtUon purpooM, wtthoiit In tha 
least even threatening the extermination of tha spariaa. 
Bach year one or two colts are cangbt, and by this 
means the Zoological Boclety expects to maintain Ita 
exhibit. The tenale qwriiim that tor eleven yean 
lived In New York died in 1018, bnt a new apMlman la 
expected to arrive from Gape OOhmy aoun. 


BxpMrlMiti with Pidp htm Awtndiia Hard 
Wood* 


E XPBHIUBKTB t* the roteet Prodvete Labontoir 
at Perth, Weet AoetraUa, etUbtteh the fleet that 
tha polpa from numiitalD aab (Vletorta), 
epotted mm, nowitain mm (New Sedtli Walee), harrl 
(Weet Aoetralto), and aHky oak (Oaendand) am an 
miltable (or paper naklag. While aUlqr onk lotunad 
the moet eteoUent reenlta, the mentttp ef tMa Umber 
la «ei 7 limited. 

The eiperlmmita tndleate that tbeaa hardwood papera 

are nmeh atrenger In almeat oreiT remoct than a aarlM 

of Imported toed «Aee enrel«0e and Vend papefa taken 
at random from the laherata^ elaeli. The i|rVi1riin 
paper flrem palp of mewntafn iah was ftmnd to Be IS 
poonda per jtbomandth IneV etroniar In baraUng 
mrength and emmideltahlp atopngir In Vrenktod atntn 


of hardwood pnipa Vm a tafr 
paper prodnoid Mm thaaei (g) papa . 

eJaeMalvedtpapropw 




th$ 


• pfoptobjirtiiig 

meat. <8) Poparpiod6badfrqmtlto»«frfl<«ra3|y^^ 
after bavtog tocrivad tM pmvibn^t la omaRk 

at atfobg and In gomi tonnr toronntf than noad 
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Ilidieatinv the Safety Faetcnr 

T HB pitnt If limited Id the freedom of maneavas 
sldUty of tbe alrplune abo\e all by the donfer lone, 
tldf If the strength limit of the aJrplona To go beyond 
tbtf limit If to break the weight-carrying memberf. 

Until DOW air ptloU have bad no abouluto guide 
wherehy they could judge the dlffarent wing ftrolna 
(ftnwfif) Id tbelr approach toward the dangor point 
or ultimate otreML They relied eolely on tbelr feeing. 
During flight the f tr eff nf of the plane fluctuate con- 
otontly We reoagnlEe tbe ezhrtence of theee flnctoatkmf 
In at rea uff without exactly ktmwlng tbelr foroeo. How- 
ever, tbe ultimate breaking etreff of tbe weight-carrying 
ntembera In olrptanea la a known factor 
ThereAwn oiioef (he great uaefulneof of a device 
which will tdll tbe pilot at any time during flight the 
eoctent of the otreffUf on tbe aerodynomie lift eurfacea 
of bli glrplaiie through the air prewure force, and eape- 
ctolly dnrittg extraordinary maneuTera. By raeaof of 
godi on lugruuieDt tbe pilot If enabled to tell at all 
tlnef the degree of aafety wbiih exUtf between him 
and a poMible wing break. 

Such a devlot ii the Klemperer wing-load Indicator, 
Aa an invention and conatructlon of a ^lot this Inotru- 
neot embodlee all tbe necefattlec for practical flight 
Tbi wiiuMoad indicator hae a diameter of 2% Indiee , 
It welghf 10 ounceo. It U just na olniple to tne tall thle 
device OB It if to tnotall a clock. It la evident, there- 
fore, that thlfl device ploya no role aa far oa tbe foctora 
of apace, weight, and Inatollatlon are cuncemed. 

Thla Indicator la Inatalled on the Inatrument board or 
on tbe fUMiag% behlDd the wlndiihlcld It Indicatea 
bow many Umea tbe wing load baa rlaen or fallen above 



•r brtow foe atrahfot bortaoutal **flliht load** value. If 
tbe needle In the indicator pednte to "2," It ahuwa that 
(he Wflfght-carrylng membera are carrying, <m the aver- 
age, twice the load had in D^mal fllglit When tbe 
airplane has a mfety fac^ of 5 and tlic Indicator 
ptdnui to 2, then the pilot atlU baa a giM>d 2% wifety 
margin. At the moment when the Indicator points to fl, 
then tbe pilot moat expect the inevitable collapep of the 
aerodynamic lift aurfacea. ^ 

Wlten the plane Is at rest on the ground In a borl- 
ximtal position, tbe tnatrament points to 1, Just as 
tht>agh It were In nonnal horisafltal flight 
While starting and landing tlie instruuiont will indl 
cate all landing gear ground bnuipa. In i>r<lf>r to pro- 
tect the iDHtmmont from any damage dnring tiie take 
off, It Is eqnliiped (like a compoaa) with o button which, 
with a olmple turn, may open or dose the Instrument 

Flexible Hoee for Loading at Sea 

T HB Illustration depicts a new fonu of ull metal 
loading hoao which has recetitly lieon put on the 
market by an eastorn firm. Tankers taking on curg(» 
In southern waters are often obliged to anchor some 
distance out at sea, due to inadequate docking fat ill 
ties. Loading Is then acoompHshed by laying n ten- 
inch pipe along tbe aea bottom to the point where the 
tanker la to load At Ihla point a heavy rubber hose 
long enough ti» come up over the aide of the ship. Is 
attached. When Imullng la flnlsbcd tbe hose is dropped 
overboard and tbe apot marked by a buoy 
The life of this hose la comparatively short being 
about fix or seven months, also It requires constant at- 
tention The cost of (tie new all metal hoee Is a tiiflo 
more than twice as much per foot, but Its life Is metis- 
ured In years. In fact. It la guaranteed for ten years. 
The weight per lineal foot la comparatively tlio same 
Tbe metal hoee la aa flexible as, If not more so tlmn, 
heavy rubber hose. With 120 feet of (he hose one and 
one-half complete tnrna cun be made By reason of the 
Ingenious locking de\ Ice embodied In the design of tlieso 
joints the line may be Instantly disconnected at any 
liort of Its length. A aiiedat brouxe baring remarkable 
corruslon-resiatlng propcwtlea Is used in the oonatructlon 
of tbeae jolntm 

A Gearlcu Rock*Cnuher 

G EtAKfl, which have always been an essential feature 
of gyratory rock-crushers, are eliminated In the 
machine pictured herewith, a highly developed seciind 
ary or re^mslilng unit, designed to produce finely 
iTuahed rock at rapid ape^ and low cost Tlie ahsence 
of gears permits hlglier crushing speeds without adding 
mechanical ouuipitcatlon to the machine 
This machine contains m bull joint eccentric, which 
Itself constitutes an Important advance In crusher de- 
sign, OS it malDtains better ollnement of the main shaft 
than had been pnealble b^Cm. Tlie machine has a 
highly arched spider, permitting the passage of any 
sttme that will entor the machine In addition to all 
this, the direct drive wifo all Its advantages is now 
employed The driving power Is apidled through a 
universal device that ellmiDatcs all friction and side 
strain, and relieves the grinding and stdof lirust common 
to most gyratory crushers. 

On test, one of these nucliines was drU’en for 80 
houra at double Its rated speed, and at tbe end of this 
test tile eccentric had barely attained blood lieat The 
capacity. It should be Dote<b la well abo\e that obtained 
with standard geared crushers. 

Why the Sea is Salt 

S EA water contains an enonnoiiH amount of mlnonil 
salts, no less than about 8.5 iwr ivnl If fho omin 
were entirely evaporated the amount of salt h ft be- 
hind would lie autficlent to cover the entire rarth ulth 
a layer (10 metres deep It need to Im> thought flut the 
salt In the ocean was dissolved out of the ntcks ftinu- 
Ing the continents rain water and turrlwl down to 
ther oea by the rivers. But thla theory Is not tenable 
for various reasons. For one thing the tmlta contained 
In solution in the water of streams contain about 80 
per cent of ca}c|am carbonate and only 7 jier cent of 
compounds containing chloride, whereas 88 per cent 
of the mineral oompoumls contained la ocean water 
erinfj fts of sct salt. Furthermore uhen rivers are 
cot off so as to form landlocked lakes which afterwards 
dry out, the atratlfled layers of nUneral salts which 
are formed dllTor In e»»mpoidtl«« from sea salt 
3fodera geok^lsts, therefore, according to CM et 
Terre (Paris), consider the salinity of the <»cean as 
an orlidnal instsad of a deri\ed L'ondttloii. Suess has 
a theory that foe mlneralwompounds found In the ocean 
water to-day proceed from the volcanic eruptions which 
took pWes In the eariy stages of tlie formation of our 
eoifo^ Whsotver snob a volcanic eruption Ukea place 


Floxible all-metal hose for loading tonkon 
at sea 

In our own time water vniMir, carhuit dioxide, and 
gaseous iiMiiixiundN mtitiilnlng dilurine and sulphur 
are eje<te<l Inin the atmimplnn* and are flniiUy brought 
down In the octun b> Tnenus of ndii After each 
eruption of Vesuvius the crater Is found to be 
cuveretl with 0 gleaming while trust of sen wilt while 
the volranocw of Htaith Aintrlca throw out enormous 
quHUtItleN of Iij dns hloric acid, the Purutl ulnite being 
estimated to eject 80000 kg of this oomiMinnd This 
\olranlc activity Is t^mfliietl to only a few tsdiits upon 
the globe In our era, but It must have been very general 
In those prliiievul times liefore organU life existed 
upon the earth It was then that the Internal gases 
broke tlirougli the crust bringing with them the vast 
amount of thlorldes wlilch we find to-day In sea water 

A Use for Ohio River Mud 

l]\ABM mud has at last been put to n good and nsefal 
r purpose, Mr lAmla Kuerts, a farmer of Cincinnati, 
has found that tlie mud on his place wlien mixed to a 
homiigeneous mass makes excellent molds for garOin 
lamps and lienches. He takes the stkky mud and plies 
It up In <Kld fashion, Ivolding It in place as he bollds 
It up In the form of u mold with big rocks, stones and 
pieces of wood In llie case of forming the garden 
lamps an Irregular core Is left In tli« center by foe 
chunks of mud us be plies It up and Into this cavity 
he fills tlie Uquld cement and gravel which, of conrac^ 
takes on tbe form of the mold and sots. Oardea 
benches are molded In the same fashion, mmally In two 
set lions, the top and bottom lieiit li jmrt 
To a\old the finished products being all of a gray 
cement color, coloring mutter Ik iqiraycd on In a thin 
rout o\er all No two lamps or benchtw are ever «z- 
nctly alike, because of the tad lire of forming the nod 
iiioldH, 








K*- '* 






N: 

^-■1 


A OaciMatt faracr malM waraMital «■ of Om 

Mod Ml hb piM, 





278 


SOEMTIFIC JMJeaSCAH 


■wPW^PPj 





Oo You Own a OarY 

DKLI.Xr llflt wriM fOH trail jMaaa «m — - - - 

thn pow r ■|M*d a id Bu I I Y af uqr HaU r and ^ 

tte «uw t no* ]*M ina im and o I Th y oIm 
r«lva mpa^ Mil* tT *1100 at g tO rattan n maOBda 
at nwtori ta In ovffy port uT tl a wurld on i«««lng t la 


min Rnw Ml 41 n wn umi 
w nw PKiMr ttir MM nm 

TIm Mlgli li HfMt aol atrtngtl itlMd to thalr 
1 atonta I hriont fr rr for ol co agnrttao Kota tlia 
imiw riba nwirr Uia loal aid dam tto i^l rt. Tl raa 
n 1 forfomanu glra tto PMan nwrli gragtor atrrngUi 
'llw ramfor lag riba aha oona to oorrY nVbaoi tm ri w 
g raobr ran 1 ■ lautor Tba UBLLXl^ platoii^ 1 oa 
laarti lora ■Tjiaialai tlon aittor ahtai am or IwarY 


a<il Iran idrtiaH Tto« egn to tij 
Writo f» baohlai ginng niU U 

rtaidail M ««w atia fna man 

' lb In, tnirto trgriaiB olrpUaat 
ngin— 


Itod rbM 

UM i to tar ii f ri ia and 


OLARR-TUIINIII PItTON 00. 

Stat am C Loo d a ggtoi, CnlU 

fhrSaJa bw AH Oof*d PanUm and Itapnir Mtm 


ASBESTOS 


Wo «• minora nBdgMpBtoBofCt 
o iigB ilHj f Wo orodooi oli^oiloo 
WLL AtUBim MINltf In C« 


Mrao oplfi yanw ' 


of Cnult Bghtotno In onjr 
‘ at our world Ammoo 

Jiada Wa atoo ca rr y 

oloilM ond mobo ott oorii of 


For onfttilng yon worn In Adboatoa torn to 
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otrr 1-1 

kmmtxm pinna g s a 

lAfwmrtiiii 
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mVMMER 

i8tftry atfa« .7 "v^vt 

SBU(ImU8to V^oJLSoJtoT^ 


Experimental and Model Work 

FUa iMtonaMola aaOriaa Olaiblnw g 

UntT ZUUI. AM M Irootoo 81 NovToAQlr 


CorlM £i«m Biowon 
ond BoHlon M oc hw o i y 
Thm VILTER MFC. CO 

MA Obmmm Sinai MUmmmSmm Win 


MANBY MAN'S WOBK8BOP AND 
LADOBATODV 

odltodbY A Ruoaotl Bond 0>IW 
oerpagM ikuatniUonB USA 


hy Maik $J 10 

A oompiklioo of kindre lo of \gl inbto 
iiolm gnlliHWBloMa U aa for >1. i oeha^ and 
tkM Dooho^-nUjf .aetinod Tlw niagH4lon« nra 
ptmpcwnl and lh» anlut on. to nlnrh tkay lYfer or# 
of (toquani nr nrraora It nuy bo ragnr M oo 
tho boot rolloeti o of 1 loon of roorngrooful non 
IHditIglol 
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STEEL SHELVING 

Toed Standi, Tool 
CataMta,Pmaed 
Steel BenchLega. 
etc 

MJmCtiAm C 
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Some New Mechanical 
DericM 

(CoBfltttrrtf from fAfs Mf) 
oars coaUl notwr «x|iQct to aeconipUsh 
tiamfii or iliancB havo be«o rfpUc^ si 
iwwt intlniv l> kuoMs in wblcb the skill 
of tho M veral cnstomAn of tho ooiHTSslon 
lu fiutstlon ar^ mntdisd Trptfal of this 
Is a ftunie culled the Tocht Uire A 
Dumber of tiny yachts am ninmitod on 
tnicks, eath in a saparato aluss ciise 
These iclaiw cohos are nioanted one Bho>c 
tliu other At the front of the stuml are 
ae^eril wtud pumps each oonnecteU with 
one of the >m ht ouaui At a given sijunai 
each ctistujiKt starta to tom lUs {omp 
and the resaltlng air proasure dii\cH his 
yacht nUiiiK frrm one end of the case tc 
the other Tlw ont b bo succeeds In pump 
tna tho most air i,etH his ship to the eiul 
first and wins the box of candy 
A ( imblnutl 111 of alrplano and boating 
sensations Is found In a nasnelesa device 
Bhith conalMU of a seiieg of basketn 
m unted at the end of loifg wpritktf ami^ 
IhOMe are n v< hcHl by an electrical mote r 
an oscillating track at the center pr) 
Tiding u be unci til, motion This bonnclm, 
motion Is taken up and cnntlnned by the 
spriuRs 81 that the pHsaeuger not only is 
salllDi, throubh tlie air hut also going over 
Buves, bo fur as hU svfuatlons are ecu 
( c rnc d 

People with strong csonstitntlons and 
plenty of cuumj,e will find conslderabU 
pleamirM ahead of them on the new pier 
Those lesi courugeotu find ectmtl e^iy 
ment watching the other fallow try out 
Uie Turlenis devices 

A Centrifugal Cmereta 
Mixer 

{CotUtnued from pope fSB) 
producing comretea of like t.'unslstency or 
nowablUty, the struigth of the two mix 
tures are not at mich wide variance The 
excesslTe mixing action of the new ap- 
INiratai ts advantageous Insofar as it 
speeds the execution of the job 

Testing the Purity of Quinine 

A CERTAIN ccuporatlon In Turkey had 
occasion during the war to determlDe 
the degree of eflfiectiveoew of the prepara- 
tion of quinine coming from throe differ 
cut manufacturers. Owing to the prlml 
tUe nature of the facilities at their dls 
ikwal it was Impossible to make a cbem 
Icitl teor with rsHiiect lo the content of ef 
fectUe alkaloid An Ingenious way was 
found out of this dlfllculty fay oUwrvink 
the mental effects produced by the drug 
The metUd of investigation was so 
lilstined as to Include not merely the test 
ing of the effecthencHs of the qntnlni 
preimrattons but as to Investigate, like 
Blse the niognltude of the mental effect 
of the quinine when gl\on In prophylactic 
doses unci the duration of the said Indu 
ence Ttu, concluulonB reached were of 
slgntflcance with respect to the capacity 
r>r the |»erfonnance of work of soldiers In 
a tlve service I nr example, one of Uh 
leHts given was the capacity of perception 
of nine letters of the alphabet arranged In 
the form <f n square behind the photo- 
graphic silt the shutter being left open 
from 1/10 to 1/100 of a second For test 
lug the cap idly of attention and at Hte 
same time the degree of fatigue^ the ordi 
nary crossIng-out Ust and also tlie 
Kraepelln (taintliig diagram were em 
ployed Testing the degree of deafness 
and the bnxxlng of the ears uas done by 
means of a Oaltun pitch pipe and Iqr whis- 
pering, and flnallv the sense of ttm was 
tested by requiring the sahject to umke 
bests at Intervals of about half a admits 
AB tbres of the preparsttons of qolniae 
occssloiied a slightly disturbed mental eon 
dltlon with aa apparmit Ineresse in capa 
city for woilc done, but It was dettnltsly 
proved that one of the three pceparatloM 
of quinine avalUUs was ooosidetaldy moH 
energsUc la lU effect than ffw other tw^ 


(OoaNanod from 
water power should be brought t yffier 
fa a new f>etiartmstit ot Imlle workA 

Tho qnesUon Is a natlral ona^ vna ths 
wwk of the Ilureau of DAdeUv redoes 
the burden of taxatlont Ky answer fs 
Yes. Rut, frankl}* r^octteii wfll 
be DO small ns to bo Imporceptlhlo In the 
fax bill of tho Individual t will explain 
why 

The total amount apcttoprlated for the 
maintenance of the Qovermsetft for the 
fiscal year 1021 (exdiiatvo of the Postal 
«iervlco which ts almost seU-onpportlng. 
and excinslvo of defictenolaa on account of 
the fiscal year 1020) was ^lViJBaOO» 
Of this amount |3,fiM,lUI400, or nbont OB 
|ior cent, was for tho paymoot of obUga 
tlons Incurred on aeeount of past srars 
chfelly the recant war ulth Qerrosny such 
as competMHtlnn for deatb, dlsablUty, vo- 
cational training hosi^tal treatmsnt, ro> 
turn of remains from Franoe^ penalons 
Interest on the public dd>t, ailing fund, 
ami Federal operation of railroads. In 
addition the approprtadtms for national 
defense to cover tha period from July 1, 
1(1120 to June 80, 1021, were $865,000008. 

Now the sum of these two expenditures 
represents over 88 per cent of the moneyi 
Bpproprlsted by Oongreas for ths oandact 
of the puUlc business during the fiscal 
ysar 1021, exclusive of the Postal Bervloo 
and dtflclsncies on aconunt of 1020 This 
means that less Chan 12 per cent <$481 
T44 726) of that total of more than four 
Mlllons ts to be spent on the worin of 
peace— 4hat Is, on paying for tho devdop- 
ment of commerce, agrictaturn science 
Pisearcht edoearioti, puMIe bsalth and 
public worka of one kind and uiotberf 
salaries of ths admlnlstrstlvo oDcqrs md 
clerical aasUtants of the OovUmmsot Do- 
partmenta and of the Fedml courts and 
the salaries and expenssH of the Oongresi 
Itself The Bureaus opemUoDi are con 
fined to this u per cent Amounts ran 
ning Into the mllHoBS are in themsdves 
well worth saving but It wlU bs readily 
seen that the saving the Bursau can com 
pass for the Indlviaiial taxpayers wlU not 
be very noticeable 

1 do not wish to minimise the Impor- 
tance of eliminating all waste In the dvll 
esUMJshments of the Oovemment 1 
would do away with every scrap of dmdl 
cation, every shadow of overlapping I 
would reorganise the Departmental ser 
vice In accordance with the beet practices 
of modem business I would have the 
people get full returns on every penny ex 
pended In running llm Oovemment ofllcM 
But what I wont to be understood and 
understood clearly Is that whittle away 
as we may, our Bureau can only reduce 
the total public expeodlturse by porhape 
a fraction of one per cent 

More than 88 per cent of the amsy 
•pent by the Oovemment during the next 
year wlU be on account of past and futurs 
wars So Umg as we wish to malrnaln a 
military estaUIshmeat of 800000 omesrs 
and enlisted men, so hmg as we ted the 
necessity of building and malDtaloing a 
navy of the flest rank, high taxes are In 
evitable I am not dlsrosstiig tbs merits 
of the military end mval progranaL AH 
I wish to sar Is that if we want to make 
really Mg reducUons In appvoprlgtlous, 
about the only plaoe that that can be 
done la In the api^eprlatlons for our mOl 
tery and naval sgtaldlriitneAts, The ded^ 
Sion aa to whether this Is dsaknUe must 
be made by the people of tbs country as 
a whole. 


(CosNMMd from pegs ITt) 
that only the slag which had a 
sppesnace was euttsbie for i 
cMBSttt OUmy sfog 1 « ehfotoed ky 
irnpMly eouung tad ssauui fo te fo fo 
latent hydmdk prope 

which IS eeoM Mnwiy 

the pr oper ty of settfogr Men it ym 
oefotdfsMI that In Ike 
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Hi doM n tt* «M» w lUBlitt aMwt 
toPOw UIMY Od to. wptot u utM 
iron. Meg tMUMiL wMa emMehM aimm 
80p««wl 4luu. 
lud emut dWMv Yto tU M i U q Hi m 
betMn ra.ilu flHMM W4 aMIlito to^ 
oiMtt u4 ia HUM) tgr imra. X ntoMH 

Of Qti^ g hmista^e 

xiw onUMitr Bwciu^to raa MtoriwWto 

•and 

bbidiu MUa* «C m mm iffw « 
•tom wkld, hw « MUi nMwaml rato 
MUM, dboat IdO t» MO ktoinua* pw 
•gun CM A antfeod gt uiuMo tt* 
mohm to feardw qnkkir la to Uma OHto 
in the path of tho Mfeadat taato tnm 
the Inbcmal combustleQ nuglnes which 
drive the blast fumaee blowers, nd ecu 
rich In carbon dioxide and water vapor 
1 Ight stone Is made In the ume men* 
nor as slag stone, with the exesptton 
that particularly light granulated Mag 
U used aa a fUlw, and aa the bUultng 
materiel not Just lime hat a sNxtpre «f 
Ume and ground slog; in other worde 
■lag cement, is used This mixture ts 
coapressed In forms and attains a mt- 
cfaanical resistance In the stone <tf 10 to 
20 kRogrsms per sq em Doth slag stene 
end light stone are very ussM and eco- 
nomical building gtonea, the ftmaer aa a 
sobsfliute for ordmaiy brlch and the lat- 
ter Instead of sand steneu 
The anther has experimeDted fflmfWtf 
ably in an attempt to transform tha Mag 
whim Is unsulted toy tbsae pufppsis Into 
the kind that Is snitsd A Ttry acU Mag 
was treated with lime, while being heated, 
and then with ifme and almaftas sgifo 
in order to obtain a slag whkh has a 
higher lime content Tha maitlng ot the 
alai waa accoaiitiialMd la «« oiactrlo tat 
naw oftto MOB, nnnInMBto tt wu 
potHlbto, by patUu tt ttumcH .tto mm> 
Ma to inaka tba acM HU MpoMa of 
••ttliiK Tbo toownt tbat wu audo wttk 
It p oaataa ,# aoUdlt, and wbu both itaa 
•od alnoilu wore addod, tho itrimtli 
of tbo caiBmt wu laCMUed om tu 
ttnu tbat of too orlglaal ralU too 
du which wao vaioolou boforahoad wu 
cmyortod Into • vaooUo fom In thta way 

Oor Ldtart Sdaou 

(OooMoood from pou M#) 
holding Ito own Tbo uxt otopa ta tha 
M-eblld moRtapoud thooittoctlu of Dw 
•took which laid tho toudndau of onr 
rapobUcon tnatitnticu 
I-toftoaor otonen, who wu rtemOf in 
Bnropo brtiipinp topatbw laadtU in 00- 
tutca and biotogy toon many Bbubmi 
oonatrlM to attend UM Ctoi^oHh aald (hat 

ho^b^BMiU a uMiat oMdr^ 


aadYrauak touhohad' 

ImpMoaad, U oald. With tho 

whicb (ho th(U laata inou 

tbo Modnuraaeoa, .M hlpiu ond tho 

I Noodlck pc uc fo a d that, mtlal tndtn Bo 
odd that IXiOW y^of Untlu oanUoa 
amt and l/m> auto of atadtar odnetttw 
had eanud ohto n ali^ tjlunpiuo ftoat 
tho dantocMlu wMto wou Mat to 
(uto Mrt bda uh d o 


fo^fov the jteowk ^oWjei rfwi 


of toto 
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VM b« diji# 4Dr A , 

•<• Mt ^ «k «« ««tA 
mMit IM Mir> hrtofjnMTDiirtifi nuTfn 

11)* ihTliiltc^i %M Mm 

/roNi pm0$ f7f) 

otf ipip imtf t d ct wiM* fttgai of mom 
^ MoMi tHir KftetM to tKwtbo imdar 
Mmot obMtfoik A fittrtoM fnct ta eoo- 
MipVp trlch Oiii iMtnyiMBC l« that thero 
MB 0^ alM Ui Mfaminii B in tbto Q0ii«t>7 
Itat BUnbor IM^ M«a BMdB at tbo atfii- 
li|^ ^ tbt amtadee^ astf tbo flDvonuMDt 
ooaMBraiaiiAod tha r«Bt of tbo ordor la 
tbi bobdB of tbo auumfoctniw 
PHft tndloaton rixnr the anglo umbb- 
W Ha wt wboD aa alrp'laiM dovlatoi from a 
Mt OVUM oBMfd tv tbo aotton of croao 
•mfuUt la OM form of Uiatniqient road 
UMi may b* obtaiaod of the frooad MOod 
M IBriUaBd from hblftita of 000 to 20000 
fBBL Broadly bpaaktiiv dm oDBnttlna oqb 
4M* H Pb at r vl tig dtfondb an m<pIbob od 
a yortlflal arm objoeta bdow whldi appaaf 
bitmiBar two cnm wtroa SnowlodfB of 
tfm altttiMH ttttttif of tbe ptMngo of an 
dMagt from om wira to another and tha 
naaaf a tatda of flanm glM the miaad In 
mile* per hour In readia* the drift m 
aama Inatramant the pilot obeerrea oh- 
JnM aeamlng to tniTal alona a wire paaa* 
IM the two croiB wlraa and aotaa 

tha raamta on a ocaia 

SdO Addity 

M b. W a IfacnmBB of the UntTM 
alty of Tenneeara Agrlcnttoral Be 
parlaant atatfon* praaanu in the Jmmai 
^ lah Amdfioan cf A$romm§ a 

wary eempleta artlclo on the nature of aoU 

nddhy 

Ho OM phaao of aoll cbaniiauy tha an 
thar b$m raectvod tnora attenttoa la 
raoMt yaara than tha prohieni Tartoneiy 
refhr r ad to aa ttsw raqttiUremaht aoil add 
|(y or Mma* ahaorptloo ooeflkiaiit ^Cha 
praMam OfA hardly be o onaldarad bow 
wear m harttm aolaly a ehaodeal or 
pliy«lcd>diamleal baala In Ita rdatfon to 
mQ flvtUlty m it la doaely oorreUtad 
wttA If not UuMpartUe fimn, both bao- 
taOhdoglM and plant pbydo^cal eon* 
wldaratlow 

4l!lia anthor amnmariaea in part (1) A1 
tbo«i(li aalta of a nombar of organic aUda 
hb«e bean laolatad from aoUa. no ona def 
iaite flrae organic add Iwa e?«r baen ex 
tnetad aa of raoord (2) Certain aalta 
pcodnea a dacawaaa of aoll addlty (aodinm 
nltrata potaadnm altvat^ etc ) tbongh In 
laboratocy traatmaat during abort perioda 
JoOairad by extracttonai tha rvferaa may 
ba ttna (S) Benwvalt or abaorpdoq» of 
4 ia p pl »ad baaaa fey odla appearad to be a 
■gfemnleal fandlon of add allleatda priad 
pally alnmlnowUleataat dm extant of wboee 
feySatfeii la a cootrotUng factor in initial 
IptonHty and eontinnlty Of reacUon iA) 
thh addlty of aotla ta to the matok^i 
dpMd fey the kMB of caidc and taagnedc 
tomdantoaaUa, derived orlgtoaUy from the 
nyprolyaia of tha anmlt-aerth aiUeeow 
<Oi ap la a m % thmeby loLreaaleg the add 
pjropartlaa or amcmait of add aUlcaton 
fAMBdoadd tonmait wttlpnjgroHlvely 
j m jiiil ia a and coadtone to da c o m wee cal 
Ml* WWMtllfl MltaniM WlMB tlw 
OO, f$ CMMifM tttm MhMaa. 
(*> ittar ioMM .ikMi tmtf an tt ud 
ilta xfMMtDl M l * * pt kydeMM «Mt' 
jMir MMm DMtiiii mb* iiUte* SUaMM 
*M Miff «ld «* tte aMltld «t 


X0 IffffllilMjNlffMtMMfMIlMl^ 
d^feMM m jn* IffJilMM 


latif. hf 









Throud^ nearfy luilf a 

century of service to 
the ineniT-vflffririiirf iriiiifff 
Oiename SIAmSIT^lias 
stood for accuracy 
in precisioii. tools 

SSSo MnPtooH am See 
on naqfuiihwilto tecopy 

TliBL.&arAiuunTGa athoumassl 

twawoainniCaaATMrT oo iJ t a KfM 
■■■aliiWUM ol Naaa anrs UaoacoUod 


;vbo ilUintotia dtoet Of 
1 In aomo to 
a othar towi c 
Mvtievaxtr ta 

orffvSSnMeMntB 
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Stanett Adda IVe New Badfaa i 
aad SWO Gi^ to LfaM I 

Two anr StatMtt nitot «r BmUu 
^pTfi| leeratly added to die Btanett ! 
Ua* •» aew btiBc aowtaMd to bBtff 
Hm* dMlen to tiw oMtalweAmr 
toMiM. 

Om «t tkm tt9 rmc is 
agoriHy Mmlarto «m v*U Ibmwb N* 
ar stamtt ran Md Bstois ose* 

tol i« «MSl I* iMtot* wMtu* 9*0 



tog the radii of flUato eomara ate. It 
ean ba uaad to any poe tion or at any 
angle tha formation of tha gage al o 
tog It to be naed up to a shoulder and 
fivrdnplkatiiigaamplapeees Thest 1 
hohhng tha blades to pUea are eeeentne 
*With the round end of the case Th b s 
df ndrantaga atoce It causes the p Ige of 
tin caM to ataad welL away from the 
^gejrf tha laavas sHien the ease Is 

Saeond of tiie two gagas refairad to 
to tha first parapaph » tha New Star- 
r«tt ymat or Bamus Cage No 272 


Its gaga Is m 

tbafliuTttt 


toutts Qaga No 272 
iflar to graeral design 
Gap No 272 exoapt 


that t has twenty leaves wth ndii 
f om 020 to 400 nch nclusive N no 
of tl e e ca es have concave and con 
vox a i from 020 to 100 mchis m by 
010 nch 4 leaves have eoaeave and 
convex ra 1 from 026 inch om leaf 
with concave and convex radii of .260 
nch three leaves with concave radii 
only from 800 to 400 iaduaive by 000 
nch and three leaves with convex radii 
only from .300 to 400 by 000 mdu 

Other detaOs w th llustrations of 
these Starrett gages are given m the 
new Stamtt Catalog No 22 B Copies 
of thu catalog may bs obtained on re- 
quest from Tha L. S Starrett Oompany 
Athol Mass 
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'SONNEBORN PRODUCTS 


For Ten Years 

Concrete Floors, Everjrwhere, 
Have Been Made Dustproof 
and Wearproof By 

lAPIDOIITH 

thaoc mark Imhm 

This onginal liquid concrete hardener is emy 
io apply— no chance for mistakes 

/luf Atuh d on — even unskilled labor can apply 
Lapidobth to basement, cellar and garage 
floors and on cement w^s and tanks 

200000,000 squsiie hot oi ce n Gretc Boon have been 
U^ddoUnd MiUtoo* of doUan have thus been asved 

by {preventing Ingury to 
machinery arid mmduai* 
diae, and from c oncrete 
duat, and by preventing 
the usual floor repain 
and conaequem deli^ 

/naesii^aie Lapidoliih Jiot 
yocir ooncnd# fiion 


BCTtNBaORN FROPUCTS 

Gmeodt 

thadnSliMnWhlM WsduMt ftra- 
ridalin Mi d i K i ni BBi l m v mhm 
■MBBhf OtaMjrMSOSSffSBlMll AB 
•MMS* 

tb« mSm wood p i — gHm 
MW Wb bo oMw now waadto Soof* 

Stormtighi 

tho p ro mH oo foof BOOSof dr oil Uaeo 
of won ernow ftiofc Bovoo labor oad 
n—rlal 0001 of MW roofb 


Wtmfrr I 

t/ kt»dm§J eu nen k 
mnitUaiUn 

LS0imEB0iUlS0NS,hc. 
Dipll.lMnABLn nWTOIK 


SQNNEBCRN 


rOR MtN AND WOMSN 


m DRflMN AND CONSniJCTION W INMlCIION COOS 

Br A FredoHok CoIUm eiioQl^lMboo doth STS paaio IM Sanotradono M BO hgr aaaO tS U 

<tCIBNT!PlC AMPRICAK PUBLlSHtNC CO Woolworth BuiUliis Naw York CHr 

WLDOtrClCAS 

$722 &$ 8 S 2 SHOES 
am 8$1022 iSBBiB.$ 5 S 2 

YOU OM SAVE mOMOr 
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orvtew 

T he pbyalolofteat Aedlaa of tho 
ot various forma of atidaUc 
made by tbe Frach ecbstlri, 

Itmorb hove been attraetlnf 
tUm abroad and are wfU worth 
tton oo the part of oor owe 
and other athbtea One of 
cent re|N rta ctmcenui bts 
two dlrers PaoUqaan and de Lalymaa 
As a reanlt of tbe study of these two 
export dlvm be eonHodes that a man 
imiiierMd In water must render his rcRil 
raiiwy apparatus ImroobUe m order tx> 
a^cld the entrance of the water Into fala 
windpipe duHna the act of taspIratloB 
%a a matter of fact tbe tboraeli tracliig 
becomes pnicHoath a borlaantaJ straight 
line during the auhmeniion weembUng 
that mode by a contlaiions vowel sound 
But after the lapse of sbout thirty seo 
onda a dlCPerence is obaerved to the trac 
lags meordfBic thnjnovemsnrs of abe chest 
BOOS and larynx Three prtdclpabtoetors 
are noted here The periodical expsnsloii 
and contraction of the thorax the alngu 
lar nfobilltv of the soft palate and the 
free dlimtooetnent of the lai^wz 
To stun the matter up each perl d la 
< hamcterlied bv the following phenomena 
SB Initial Inaplmtlott with a blocking of 
the air passages Uy the soft palste a rise 
of the lanux acoompanlad to a synergetic 
onnstmctlim of the glottis an expiration 
empharixlng Ae desc e nt of the larynx 
which la aynargetir wlA fhe cxpenaloii of 
the glottis During the inaplratkm com 
immlcatlon with the outside air la com 
pletelr $liiteintpted hut daring expiration 
there is such a communication In a fleet 
big and Interrupted mannw During the 
art of expiration the direr conies out of 
the water He Aen takea spvsml rapid 
and abort breatha (amplitude T mm and 
fTMpieutly 8 In 20 seronda) before rscov 
ering hts uaual Aythm and Ae nonual 
amidltude (22 mm ) 

X ray photographs showed an abrupt 
rlfdng motion of Ae thyroid rarttlage and 
a periodic enepnnaton of the thorax 
M Thoorfa finds from his ohaervations 
and his personal experiments that the 
need to breathe while under the water 
does not become Imperative until about 80 
seconds have elaps^ at Ae end of Ala 
time the chest isolated from tbe external 
air goes thrr ugh the same motloas of ex 
pansfon and contraction normal to it In 
the air But theas alteniatlng motions 
<.im be accompli Aed In tw> ways only — 
elAer by Mtraininp moNotie (Mouvemants 
d effort) or by swallowing motions But 
tbe former exhaust Ae dlvar so that the 
latter are resorted to by experta 
A trained diver la capable of rematolng 
seieral nibintss under water and while 
this depends partly upon Indlvtdnal elia- 
ttclty It also depends upon the luannOT to 
which the diver responds to Ae need of 
migration whldi oppreases him This 
need comprlaca Arse Actors according to 
M Tboorla. whIA to Ac order of tbeir 
urgency are The alternate need of ex 
panston and of cogtractlon of the thorax 
the need of eUmJnattog carbon dioxide. 
Ae need of ox>gcn The first of Avne 
Is mechanical and depeade upon Ae wUl 
Ae second la chemical and automatic 
The biological process conoened to the 
act of diving cpoalsts of three ptomaa Tbe 
act of taapDatloQ with the cloetoK of the 
soft palaA Ae rise of tbe laiynx wlA 
mnergettc oonetmctloo of the ^ottia en 
plratM wlA toU of the larynx and «x 
pmwkm of tha glottla and pf tbe aoft 

palatOi 

A practical result of these etnOlea la 
found to the ftot that tbe vnderutondtog 
thus gained Of the phyatologloal meriwa 
Isni of the act of diving jtrAtlv faritttatea 
toatructlon to Its teri^oe finally X 
ThoorU potoA out Aat the aafbty of gkl 
a wto i m efa can ba g/mOy Dihanc e d hr 
methodical tyatotog of aHUKr to to* 
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All eommiimsnttooa art airiet 
fldaohal vast twaM ia n « 
tag over a period of aetea^ 
an a b ise ut m many oaeae to aoviHi 
to ragard to patantabAlty wHhoul 
any sipsaaa to the cliwit Our Haad^ 
Bofdc on Baiante is aBnl Irge «n m* 
quest Tins eiqilalaa our tnathoom 
in regard to FalatoN 
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^That Careless Request 

“GIVE ME A QUART OF OIL” 

must go! 

T he motorist who ssys, "Give me a isadert m soemific lubncsuon— the Vscumih 
quart of oil” la inviting trouble He is Oil CompsnjF 
inviting the gerage man to put in hia car • * • 

incorrect oil~inferior oil— hit-or miss _ , t t. 

lubrication The motolist who makes this <^7 ml » best for yoor cw That is 
dangerout request saTS, in eflfect Chart printed here is the 


*1 dmh CM wfcftwr wf od fmOy mum mf 
c n gi m ** TKe lubriautng requiremefiti of two 
mitomo^ engmet ttmy dtShr wMy Bore 
Moi ^irokc> vmivff cooitnictiofi) number nod 
£t of ptiton nnge» pieton detigii} cooling eye- 
tem many ocher fmetort muet be coaetdeied 
beAm oil of correct body can be determined 
forajivu engme 


1 doaH CM aboot pcoMM. Mywien. 
peoBoo ol ocoaoeay or fiw lo m fiom 
emboa Mu h l ii ** **Gnre me a quart of oil * 
dur^anU entirriy the nececaity for free die- 
tnbuMn of the otl M all nuwifig paitf It 
overiooki heat condiuotia, add-wotthcr re 
quremente and piaton nng teal 


n CM wbo Mde dm oA.** 

**qttarta of oil*' are mere by- 
pr^uete In the production ofgaeo- 
line and koroeene Gargoyle ^ 
Mobiloile M the apecializcd pro- M 
ductmof the tecognwed world | 


M any eve 


lesdert m scientific lubncsuon— the Vacuum 

Oil CompanjF 

• * • 

Only one oil » best for ^our car That la 
absolute The Chart pnnted here is the 
aaenofic guide to correct lubrication The 
grade of uamvle Mobiloils luted for vdhr 
car was apeaned only after thorough anaJymt 
of the requirements of your engine 

That grade of Gargoyle Mobdoila will 
give you fiiU protection to your engine, full 
compression, gaaoline and oil economy, fine* 
dom from oarooa troublea and fewer repair 
biUa. 

To avoid subatitotton we advtae chat you 
buy in the original aeakd oootainera 

If your car » not listed in die pertMl 
Chart shown her^ send for ouy bookie^ 
"Cortect Lubneatwa” It concttfu the com- 
plete Chart which ^eaftes the eorrect ml 
for every make and model AAkritidingdus 
Booklet yottwiUnndertdtndwhy 


Booklet yott wiUnndBrtdtnd^why 
"Glte flM q quart of brl'* cqosw 
It kut to^hofiUeogiBe tranUee. 
hi iWiig for the Booklet, plcmv 
eddfise oor neaieet Bmaeb 


Mobiloils 

A tmti 
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SCUSNTIFIG AmSBICAN 


WILLS SAINTE CLAIRE 


T’he Mo-/yb-den-um Car 


Willi Sainte Claire is an unique achieve* 
meat in motor car engineering. 

Almoit a icore of new and basic features 
IjCal&HJ'l are embodied in it, any one of which would 
fuidfy die introduction of a new motor car. 

Every part of the car that is subjected to wear and 
strain is built of Mo*^A*den-am steel. This new steel 
was developed by C. Harold Wills. It combines in 
a superlative degree great strength and durability, 
resistance to shock and a continued vibradon, and 
makes possible a car of extremely light weight and 
unusually long life. 

The Wills Sainte Claire is the first Mo-(r^den*um 
oar. Its li^tness makes it an extremely economical 
oar both in cost of upkeep, in oonaumpdon of gasoline 
and in dre expense. 

Its superb balance together with its scientifically con- 
structed Mo*^fi*den*um springs give it riding qualities 
hitherto unknown to motor car users, while die per- 
fect distribution of weight makes it cling to the road 
in a truly remarkable manner. 

It is the car of super power, of super strength and 
durability, of super operative qualities, of rare beauty 
both in design and finish. 

C-H* WILLS b" COMPANY 

^arifsvtlle • ^fichtpan 



Models and Prices 

Fh€ poM Touring Car SS$7S 

Four puMo FouJMior 2875 

Four pom Coupt 3750 

S o d an tolih 2 omottlorp moH 4t00 
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With the Editors 


H mn bi tli» tnltaa \Bm of th« new 
monthly Boantnno AicnucAii-^a cbm- 
MOftMoa of tb* fnmcr weekly Sanvnnc 
AJCvncAir tad the Bcmmnr Ahkbicam 
lltf mntLT Oooktdtrifv ttie itrvnaoiie eot»- ; 
dlttou under which we labored In getting 
thill nnmber together, we are rattier pleaeed 
with oar product, eepedally now tbat-we 
can turn over the page proofo and vlmiallie 
what the dnfabed copy wilt be ilka Pleaee 
pardon oar seeming eelf-pratee, hat hers Se 
what had to be done First of all, the reg- 
alar weekly Sctaimno Ambucaiv had to te 
continoed week by week op to the iMoe of 
October 15th* Secondly, we had to turn oat 
the Conner BnjeaTnric AHDiOAif Monthly, 
with all Ita BHUH of original and abatracted 
material, np tUI the October lanta Thirdly, 
we had to strain every resouroe at oar epm- 
mand In order to gather the best material 
poatfbla for this November Issue Three 
ptriodlcals vhdcr way at the same time— 
twice our normal work I However, If you 
afs pleased with the product, we nre amply 
repaid. Now, with the two former period!- 
cala combined into a single joamal, we can 
concentrate every effort on the big Decern 
her Issne, which win be in yonr hands by 
November 90th 

S OMB weeks ago Hudson Maxim, the dU- 
tingulshed Inventor, ditrre us out to the 
ndlson laboratory In company with Oarrett 
P Serviss, tbs sdentifle lecturer and writer 
Mr Maxim bad arranged tbs gathering, we 
snapect, with the Intent of provoking a dis- 
msaton of the Blnstein Uieorlea, which at 
the moment were In the front of his mind 
He gtnemlly has hts way when it coities to 
determining the subject of ouoversatlon, but 
this occasion was an exoeption. Mr Bdlson 
had ansetblng In the front of Me mind— ths 
auesttonalre which he had just derlsed for 
sppUcantS for employinent, and whirii was 
Just at a point where Ita successful w«>rklng 
was assured. So Mr Bdlson, with a little 
asslstaiice from the rest of the gathMig, 
talked quesUoimlres all the afternoon This 
psrticalor affair was not an Interview, since 
Mr Bdlson was not at the time ready to 
talk Cor publication, but It put us on the 
trail of the story We have glnoe then had 
three further talks with Mr Bdlson and 
have hssn altowsd to examine s number of 
the papers written by bis candidates. The 
result Is the story that arpsars on page 10. 
We know you will dud it amusing In spots 
we hops you win And it instructive and 
tlmsbr as wMl 

E DITOBIAX, work, after sU is ssld and 
dons, la not a graat daal different from I 
mnnlag a store. It is tbs edltor^s pert to ! 
slse up Ills readers and deCenalns what they 
want, following wMch be sec ur es the right 
kind of msterlal and presents It In the most 
atfrsctivs manner Carrying our compart- i 
son Just a point fortbar, we cannot hut fed 
that tiiare Is a great deal of wladom ts that 
stars sign which stye you don't see 
whet you went, ask for It" Why not use 
the Sams shm In eAtorial workt Much as I 
ws sndSaww to keq» tu rioss touch with the 
Wdahei of ow readers, there are ttmes wlwn 
evstf ths cl osssi ; contact falla to bring any 
yaquist fur very muSh desired lafurmatlon 
or s^toHal ernment on some spedfle sub- 
^iniy wS^thsu, ^ask Cor Itr 

tJ 1am U k UHle loddcnt wbldi took 
n tiaesr"bebbid ths soaoea," ao to speak, 

, M Wssks affOu. A rastUber ef our staff, 

' ‘ttStill MbSMi; •‘gmrnu rww m t t iw wW 


CONTENTS 


NovembKR, 1921 


LBADIKQ ABtICLBS 

Touxs and Detours • « • By J Malcolm Bird 

l^«BlgFivs^« . . * By the Stag 

The Ghmistry of the VolsAlls By Dr Alfred Gradcnunic 

Naval Strength of United States, Greet Ihdtain and Jamui — 

By J Bernard W<Uker 

From Opium to Hash Bsah By Dr Carleton Simon 

What Do You Know? An Bdieon Jntervtew 

From Easel to Cover ^By Austin C Lescarboura 

Our Point of View . * • . • , ^ • .Edttonoi Comment 

Some Aspects of Bridge Ardiltoeturo— 

By Dr Mfiy. Guetav ijindentltol. C.E 


From Trireme to Dreadaou|At , • . 

Can the Airplane Be Mads safe? 

Qrouniag Our Power Plants. 

Ths New Marins Sstvage System 
RoIUnf Purs Nickel*. 9. * . 

Fabrics Under the Microsoope * • . • 

Makinr ths Flood Dam Its« 

ThaBadioUak 

Wlm Not a Nation-wido BnlUUng Cods?* . 
liAtsning ths Draftsmen's load « 

A Study in Offspring Herds 

Unotyps Slim and Catalogues 

Ths Fmeh Suegsst a 200-Hlle Gun • • 

Tunnelling theBmUrks 

ths Trntik About tbs DsvU-Fiih 

The Miner's Dump-Heap Goss to Work 

When Mors Vedtsgs Means More Distance 


• By / Bernal Walker 

• By Harry A Mount 

By Bokert G Ske^tt 
* , By the Stag 

• By A K Surface 
By Leon Hausman, PhJ) 

By J F SpHngtr 

• By tne Stag 

* By George H Dacy 

• By B. B Van Brunt 
By Dr Wm, T Homoday 

By Howard S Leach 
By the Stag 
By the Btaff 
By WGBam Croioder 
By M A Henry 
By Dr Chae P Steinmete 


nw OrltlMt an tto Vfliv 
A rbot«msWe Ifmovmtfas 

The IHawmmiCry of tlM Uodf 
rtoloaelMr tin lifo oc Imoom, 


SHORT ARTICLES 


IN Mltiasm f roMi tho 

ro Or aniR— lM Ouaw Md now 

aSc roIsloM as Hoar to Kmp s 


A Qravlty flpray Bfotom for OrelianI 
A PlMWoro IjQSdliie Slatiaa 
Tto Powor of a Motloni Qna and nmador 
Qbroortna from flngar 
A TraiAloiNMna rrobitm In ftaeli- 
WrooUne 

TIm Dofoetooedpo aad Mavator AnoMonto 
B aoordlag Loomotivo pporatlon 
Tho Trsa rii y tlmi^eal waan of Shook 
H^jria|toir^ and TbitMAlnii la a WneW 


DBPABTMBNTS 


Sinrioo of tho Clhomlot 

Woopllssoosa Noloa 


Vootrleol Notoo 
SeioDoo Notoo . 
PsUbU aad Tnido Barko 
<Mt BMrfaooHas 
l^UodT^tnUotry NotM 
Notoo aad Qaerioo 


SCIENTIFIC ABfERICAN 1>UBLISH1NG COMPANY 

Muan 4k CsMpauy, Ut Broadway, New York 

Foosioi IMf 

CHAHUPS AIXHN MUNM ProaMonl OaSON D NUNN Timouror 

ALLAN a HOmiAN SNrotair 

EiHTOtiAL Staff 

J BSHMAnD WALKKR AUSTIN a LBSCARBOUHA J MALCOIJS BIRD 

DSFAgnOBNT EDITOU 


J MALCOIJS BIRD 


Auesr A Honciaa, NoUo mod Qtiarioo. 

H Hows. Oh i ml oa l Sariacor 
— — ^ Faob, As l om Bitlw koghwtr 

Rskbt Notaw ntwimiJU FroC. of AokrofMiavPrlacotoB Ualvcrdtr 

ConwMfdWNn 

O. B* OUSmr, Waddastoa, D G Ksonm C RywATta London Enaland 

Aufsm OoAMOfwm, Borttn Gonaanj 


■sWM|%&r, Oosos Wa g OhomlN. Ualea 

’‘‘‘SSfesy- ** ***" 

M. Wte 

a*TWlSM*rXMriM K«m> «( HMml 


Cowitf O Kw wa BDiion 

Imuital XaeW H. F MootiL R ootare h Prof of Ena MatoHalo. 

K. Hoonwoll W Now York OatuOad 

motet, Uakm W Prof of Phrdco. Addpht 

FsslaWfiM. M G RANaown, Dtiwtor of AarlooL Ext. 

^ Sorv lo o* Ohio SloU UaivonUr 
A of MoIbsv. iOMUSL Nboood Prof of Forooi ProdoeU. Yak 
Uaivoroitv ^ 

oho, nsmoslt ysstii RmnoB, MaioadniottU laot of Tech- 


y idnSNS BMfTS. Pm# of CiTtl Baalnoci^ 

a aT^opi I^ HobT^SSr^ Eaglnterlna* 
PsfSso UatvorolW 




ao woowd ekoB saltor. Joao 18 1878. at 

pnsald^lfaftad Statoo aad pMOMdiAo. 
mdiuFormsa ouhnwipaoiw. Ift 00 a yoar 


him rouMr boko foir expcdur rrtrrwr sr^ 
ifinrc SUfmoRl Uutri liar Harbor Ifoine 
trnnefrrmatcHr ffenrr fetephoni ropporf 
tmaefiTmation un a tfuinsr carima remerei 
mrafi Bc/ia TranMutiHl, Ihln miys 
“Would u|iproclatc if \ou soulil U* good 
iMhiugh to Hliip UH In lAlrfiDo hiiMte, to Bel- 
iwmt llottt, Bnr Hurlmr, Miiiiip. h telephone 
tnie Irniwrortiu r with trunafonnlnR ruUo of 
ubont one to fifteen TImnkK Iblln We 
dld^^llie folluVilnx iiKiriilni, Iriinkly, we 
ure plenwHl to pluy a rAle In «neh moment- 
oUM unilorinklcgii na the tninainliwlonof fuc 
simile meHaiigea %iH radio atroHH the Allan 
tfe Mr Bolin roeenlly came Itere again 
from France In order to recol\o draNrings, 
cartoonN fnCHlmlle inemageH and otlier ini 
ages at Bur Hurltor, Maine, from the lAifay- 
(lt« radio station at BitnU^uux Of coume, 
we aiiall get the first complete ami riuilton 
tu data reganllng Mr lUtlDa roumrkable 
experiinenia — perha|)s In time fw the 
rUN-ember iHnne 

W h are in gootl company In thin No\em- 
Ik r Issue 8uch iiamea um Llndonthal, 
Simon, Hornadny, IttiKaell anti Stelninets 
iiH*an a great de*il In their resp*xll\e fields — 
bridge bnlldtng, minllclne and munldiwl ud- 
mlnlRtratlon, natural history, astronomy 
and electrical engineering. lAe have been 
tnoRt fortunate In WN'Oring urtlileM from ths 
l)enn — tir typewrit erit— of these well-known 
men Tlien tliere are othera retiresented In 
thlH issue, e\eD though their thoughts and 
plHiis and vli*wH are reis»pte<i by our edi- 
torial stuff and regular (‘ontrlhutors Thns 
w*e liave Killson s ntmmentn on hts quen- 
llonalre. Small, Mce-Ppi'nldent of the ITn- 
derwrlters l4ilwrutorieK. on ulndane fatali- 
ties atHl risks, Murray, t»n his suiieriwwer 
xune, and so on. Alreadv we ha\e an Impos- 
ing list of ieaders for tl»e r>eeeinbef Issue, 
Indeed, eA-ery Issue of tlie new monthly 
S4iKNTiri( Amkbicav must and will be s 
platform, so to speiik, from whlrli leaders In 
all fields of tet hnolngj can address the lulty, 
either In iieraon nr thnmgh one of our staff 
writers. 

F amiliar enough is tlie sage advice^ “If 
you «Hnt a thing well done, do It your- 
self ' Of etiual standing Is llie mazltii, 
‘Ih>n*l write send ’ Perlmiw tlie Idetts back 
of these two old Mia's might be combined 
Into II new saw,* If there tx* suili a thing 
If vi>n want to kmm. go and see“ We did 
Hunt to know something about tho condition 
ami tiKJ relutti^ nierlfs of the se\mil ave- 
nues of automobile nanmnutcatUin between 
euHt anil west we did want to si>rt out the 
conMUilng testlmou> about them 8<i one of 
UH volunteered U» rtjmblne Ituslness with 
pleasure, to the extent of sis^ndlng Ids vaca- 
tion In Ida “fllwer ’ We think hla report of 
wluit ho found makes mighty Interesting 
reading Ytm will finti It on imge a 

O NE of the novel features of this new 
form of ours Is ihe almost totul fiuo- 
dom fn>iD tlie objectlomiblo line, '^Continued 

on jmge * Most of tmr readers win 

recognlu* in the fnHxlora with which w# 
now run our arih los on to a sectmd or even 
a third page, the means of avoiding this 
fum-over exi>edlent Were the ftdBwmrjo 
AuraiKAV just a monthly periodical and 
mdliing more, mnh tum-overs would matter 
hut little, hut, us wc learn from a muse of 
correspondenct on this subject In past j ears, 
this joumal Is regarded as a permanent 
4nr}rlopcdta or reference work Many of 
the artldas In Its oolamns are earefnlly 
dipped and filed away for future use And 
the simpler we moke that task, the more 
serviceable bcoomea our work for a vast 
host of readers. 
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Meeting 

Every Requirement 

Tranamlttiiig power in e car. truck or tractor dmnanda 
theac bearing rcquircmenU* — 

Rugged atrmngth 
BMcmamJvm endurmnom 

Ahihty to carry radtMt lomdajthruat irmdm, mnd 
rmmuJtMnt lomdm 

Emay mnd tnqumnt lubnomtion 

Simplicity 

Compnctnmaa 

Bmam ot mtutmmhty into nHmntinga 
Nmgligiblm co-cfRcieni oi iriotion 
Adjtiatmhility 

It mattera not whether the bearing be intaidcd for 
front wheeli, rear wheelt, transmltaioni. pinkma, differ 
cntuda. axlea. or any other location If power la to be 
tranamlttcd the bearinga which help tranamit that 
power rouat poaacaa the characteriatica and capacitiea 
mentioned above^or elae there ia a compromiae aome 
where 

Bccauae the Timken ia the only type of bearing 
which actually poaaeaaea all of thcae characteriatica and 
capadtiea it ia atandard on the cara. trucka. and tractora 
of 432 American and European manufacturera. 

That Ttfnken Tapered Roller Bearinga do poaaeaa all 
of theae characteriatica and capacitiea ia atrikingly tvi 
dcnccd in the fact that to date more than 60 000 000 
Timkena have been prot.uccd for the purpoae of trana- 
mlttliig power satlafactorily and economically in auto- 
motive producta. 

The Timken Roller Bearing Co, Canton, O 

TimltmTupmc! RaUcrBmrinii for Paumerr Cart TtvcIii Traclon 
Trailer} Form fmpkiMnu MocKineo ond InJutmoi Apfriianca 


TIM 





Tapered 

ROLLER BEARINGS 




THE MONTHLY JOURNAL OF FBACTICAL INFORMATION 



Tb« fffMt pawtnnr iMpi of Um Uiittod Stota Bhlpplnsr Boord chown abort roadlns from tho top down America WP fU by 74 ft Right Agamemnon , fiSt'n ft Ijy TSH ft 

Ufti **Q«>rgc WadiluBtoa , «M ft by 71 ft Ufit “lloant Vtrwm*. *18% ft by ft Bightt ‘ Letlalhan**, 927H ft hr 100 ft 

"The Bif PlTe” of the United StaUs Hhipplnjc Board— (See paice 9) 
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View on the new I-cderal Koad inlo Austin, Nev., throuRh forest reserve and desert countrjr The old trail, of which a piece Is visible in the ffuUjr below the new 
embankment, had continuous grades of ten and twelve per tent, the maximum on the new fa six per cent 


Tours and Detours 

ImpresBions of the Through Automobile Highways of the Eastern and Central States 

By J Malrobn Bird 


last uonl with ngartl to nlilmiitp iiPt^opinhlllij 
with tltp tiKliiiati (‘oiiNiiiiH r <Mir ftmils JUKt uh 
triil\ iiH iiiiylliing elHe nrp an ariltU of maniifat tiire 
anti UHt tho ultlmatt (‘tiimuiiH i Im ttu iiuiii ^ho um^H 
lliMti — ilrUer <if tur, of tru<k in U»mm iit*Krt*o of horrM 
Uoail Imlldlnk and inniiiit iiaiKt . (load from 11)17 to 
tlMD rttUotl In lirit) amt ni;alm*d tlioir litallh In lirjl 
iMirlrik lilt* piiHt NUiniair I Iiuml pla>(Ht ilu |iart of ultl 
nintp I'oiiMiiiur o\ir nuidM. Imludlmt koiiu J.UOO 

milos of main Jn <if 

lilt prtiHiHNt that ll)*.i2 vill Ht*t» f\tn grealir road at*- 
1i\lt> tliiiii 111* pant H4^n4iin I \<ntun Iti Hit down lion 
no fiaprt*HH|onK« In fin Iioim* Ihai Homo of tlnni ill IniHt 
will fall on hrotind md harn ii 

Tin ontHiainilin; ftaturo of tlio prt*Ht lit ooiullflnn of 
our naitU Im fin mtilrttHl ImIwimii town and oountr> 
0\(r tho onlln loiiKih of tho Mohawk Trull and loss 
ooimlMloiilh on oflitr roii|i»H, llnon aro nmrkiHl h> 
kI^iih liifornilmi, tin iiiolorlHl that In is iiHtiliiK tho 
ooriMiriito liiiilfH that horo stiito Mi|H»r\lHlon of tin mad 
<f*fiKos As a Htudv in mils* and tfftit tliow' ImhihIh aro 
■idniiriihlt hm Uarirs of iiirornintion tln\ ait kuiht 
tliiotiH Voii i|rl\i for tiillos tliroin;h o|m ii I'ountrt o\or 

II Mlvit liii.liwiit Sudihnh Mni an JoumiHl ami Jt rktnl 
OM r a dlla|iidat*Ml hrh k paMinuit nr pltdioil Into and 
out of diM p holfs In jirohlstorli inaiiidiini or miido to 
\lhrulo to tho altornati HluiniM ami tints fif ii hliKk 
|Hi\oiiiinl of width no iv\i» adjaotnt IiIimUm In ant 
ihanit* Htriki (la Hiitin. lotol ^o al^n Is ntY-diMl to 
idoMtlf\ this tiH tho I Itt 

I ho ruiHons for thi <‘oniIIIIon art olnloiis inongh 
r* rhapK tin road Is iHiuphMl in ii trndfon lino, iMUiiid 
h) fraiuldm to hocp tin striHl Id order Tho imlural 
distill llnnlion lo HiiaNith th( wa\ for iiiiloniotiM ooni 
IHtItloii Ik iHilsItriMl hv tin fad that Iho plou of si mi 
laiiikrupio iH unoomfortiihh doso to tin truUi And 

III flu aliMOiioo of a tmlh \ iHuapain to ud tin \])laln, 
tin dt\ farlitrs, U^fon approprluHnK $ltN)000 for two 
inlh'H of iiiiHloru oonondP on Main Stroit dmiiainl to bo 
slmwn Just hon and wIkii and wIiiikk tho ition(\ 1 h 
iiuiitiiK hin k 

Thi ro an two uliKh^ to thin Hltiiiitlon Oa ono of 
tin 111 no mmiaithy Ik duo lln lonil oliHtrudlonlKtH. If 
till iin n liiiiitH of a JtMNM) town IiisIkI that ii nuitn Rlropf 
nw milling In noni'nil oonlonr tho dixnstatiMl ri*KlonH 
of krunot U mhmI inough for Ihoiii tho\ nn» prohiihh 
rli^lit 1 or iHHiplo who aro satlHfliMl with lluit kind of 
a Htm t, tliat klml of a stn*pt Is lla namt flltln^ nwiml 
I I an itmiKlni 

Iho Imnl \low|ioint, liowo\or Is nol < ntlrtd> wnani 
It iM not (ruo that iioUHh from oul of town has to 
11K4 till KlriMt if ht diioHii I want to In tln*so da\K 
of hmad in!* rdop« nd* iid , no (‘ommiinlt> ran withdraw 
Into its shdl and lliUK dl\or<*i» llmlf from plnvliif; IN 
put In tin woiIOk tiUKiiH^ss. t*iirH and truikH from 
otiur piiriK of tho Htiili and from ollnr HtiitiH do h^^o 
to iiM^ that htriMt Itiit It Im trm that In pn>|H)iiion to 
111 ! dikHM of Kill li UM tin liH a1 taxpiid r iiiii> nMitwin 
dill di iiiiiiid frt*odorii fmm llahllld for tlio hfllM- -until 
tin h ipp> thm w In n i m i // i'oiiiiiiunlt\ km ps ItK Htn*! ts 
ill duiH pill 1 1 m. tin matit r on a hiiHiK of iM^rfiM ih 

t M II 0\l h HIM' 

In drhliu ihroimh wmii Mtiiti'M om r a jh rIcMl of 


duhtooii days. 1 miw at hnist twonty -eight different 
ilivtiM* ph(t4*H 111 om stitdll town 1 eounfotl eleven 
atiiotig flfty-iKhl (urH parktKl about the public square 
Uoad roiiinilKKloiiK and niitoiuntiilo UHSOoliitlnnH try to 
niiiki tho loial istiplo imh* that tlic motii y Hiumt by thoHo 
ronrlHtK iai\K for tlnlr uki of tho streets Hut II takes 
a lot of gtiM at twoiit\'Odd mitH a ipilloti, vast iiiimlierM 
df tourlHtK HiippUnl wltti tHKl and iHsirl, a great >olumo 
of ganigi* Htrvin , before tho prolitH on thoHo oiitoriirlses 
will luittih the ooHt of miivortlii*. Wain Si rot t Inlo u 
highway for transt'oiiliiicntal frelghi and iHiKMUgiT 
tniHk 

('iilmulo[> tin tiiatter will tie dealt with by niunda 
lory leglKlallon, wlildi will oomi>el (lie rtHiilcltruiit com 
munltloM lo |m^ tlioir Hlmre of the cost of fixing their 
HlriMiK for tholr own and for olhi r |M*oploM uho Tnlll 
Huih ioglKhiUon Ih gomral It muMt lie a mailer for 
ingothitlon bAeii on this baHls It Is not boptlCHK, If 
ImiIIi iKirtioK will Ih‘ r«‘aHimab1e Aiiinmiici ineiil wuk 
itH*entI\ iiiadi Itml arriuigeuientH hud hism rt*in Inti for 
the rrronNtriK tioii of the iitulii Htm I of lH>w ningloii, 
Ihi , ‘whUli In the piinl has i»no of llio worst 

KtrdduMt on (lu I litroln lTlghwa\ In tho stato 1 saw 
com noting in progrtws. In the nelghhoriug town of 
<^IaU•K^ lllo. on wliiit iniiHt lm\o Imh n a dose rival of 
nownliigton for tho plaoo of ullliuute dishonor Winn 
Ihiwnliiglou Is Hx*k 1 up there will Is* only one platv In 


A- 



A perfectly maintained macadam section of tbe 
Lincoln Highway in Ohio 


the *100 miles lietwccn New Hrunswlck, N J , and 
Lnluntowi^ Pa, whiTo the iimtorlst need feed seriously 
put oul by bad < Itv |Miveinent — that awful quarter-mile 
on the outskirts of Morrlsvllle^ Pa 

Olilo, tloHplte the fiud that 1 bnike a Hi»rlng In one 
of lu lake-front towns. Is free from fieiious reproach 
In the matter of Us Main HI roots. Imldentally, 1 d« 
rlve^l grout spiritual cniwolatlon by limping ten miles to 
the next town to get that spring reiilaced. Indiana Is 
Ji) men better (use than Ohio, so far as 1 saw Jr, though 
1 dirt not (•(►>er so large u proiwrtlon of Us territory 
Tile Mohnwk Trail is the prime offinrter the good 
ia4\iments of Hutavla and Cleiieva stniid out as oases 
In the dri\e from HulTalo to Albany Among the smaller 
dtles, 1 give the place of lionor to Van Wert, O , nut 
aloDo Its luivemeiilH, hut every detail of the Impression 
it makes on the tourist, Is unusually flue Erie, Po., 
Heeiim aUait the Is'Ht of the cities of eomimrable size, 
ono wl«> has won It only fr«»m tho train will have dlf- 
(ldilt\ in nvonclllng the llioroiighly dlsretminble asiiect 
whidi It tlan* with tlte tine character of Its 

roMidence and busincm streets The same thing Is true 
In Ihhs measure of Kyraense Of the llrsl-class cities, 
1 liu\e no liesitatloii In giving ranking position to Cleve- 
Innrt 1 drove clear thnnigh. from west to ixist, during 
the evdilng rush hour. In cimnlderuhly under an hour 
and with no liad going at all To one accustomed to 
doing Ills Hty driving In New \ork und Newark this 
Ik a miracle 

1 hopo 1 will not bo aciMised of sectional bias If T 
May a wonl In extcimntloii of Jersey City Every motor- 
ist frran out of P>wn who has crossed any of New 
Vorks downtown ferries must have unpleasant roem- 
orles of this part of his trip But we ought to remeiti- 
tier that with llie hlg town Just amms the river, no 
driver Is going lo stop In Jersey City excejit In dire 
(inergemy. so that here naire tlmn anywliere dae the 
complaint that givid streets don't pay Is Justtfled. Too 
do nut have to drive through Jerwv City to get to 
\pw York, imwevtr go north fivua Newark, cut across 
thnmgli Hackensack and Englewood, and use tlie pyefc 
man Sfreet or the Ft Lee Ferry (The former ahuts 
down during the winter months.) Better yet, go north 
liefore coming to Newark, and drive along the Watchung 
Mountains to Montdalr or Potemon. and you will learn 
Momething atioat Now Jemny Hccnery that does not 
seem to he generally known 1 don't suppose the 
Uncoln Highway wrlll ever be tbe best way of getting 
from New ^ ork to tlie Knriton Blver 

After bad pavement, the motorist's outstanding dread 
Is the detour sign. Here aguln I am prapored to be 
reasonable Bonds wear out and have to be rebuilt, 
new knowledge makes It deidruble to imt down a type 
of rtuirtlied that Is loss amenable than tho old to con 
Ktructlon witlamt Interrupting tntfllc Few roads are 
wide emmgh to iiermtt the contractor to establish him 
twlf on one side and leave the other open, with or with- 
out n flagman acTordtng to the length of the stngle- 
track stretch. And tho very fact that the road affected 
Is the main line meana that any route selected for the 
(Mour will iHf Inferior 

All this Is admitted But during tbe early part, of 
the lust summer there was a detour out of Gettysburg 
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on the Uncnln UtKhway seventy miles In length, over 
immntiUn roads built for tlie one-borse shay and never 
recoQStnicted. 1 drove Into Mamdleld, Ohio, from the 
east over bad dirt roads for fort> iiiilefi— iiurallel ^ith 
the Highway all tlte ^ny and ne\er mure ihun tuo or 
three miles from U 1 eiinmnterod ii Hlinllur 9(>-inll(. 
<lelour Into Brio from the west It Is reHpet'tfully sub- 
mitted that there never wuh and nevir will be au> 
Justification for strodiles of this aort 
There la doubtless a (vrtiitii iinH>unt of <‘on\enlonro to 
contractors and county uuit)orltli*H In (.losing, on(‘e f(tr 
all, tho entire length of road uimui wliUli oih rut Ions 
ure to be conducted during the currtiit miiKun One 
can even Inuiglne clrcnmHtamvH under Hhidi It might 
he similarly convenient to cnrrx on work ni Kcvtntl 
Isolated points, so distributed along tlie road as to (.los«‘ 
a streUh of inaii> mlleiii. Itul the (*uii\eiiieiM‘c of <‘ount> 
autliorltles and of oontriKiors Is not tho oulv factor 
tlmt ought to be considered tlu t*uu\culcncc of thuue 
wIk) are trying to use tla* roads should U* weighed for 
what If iH worth The loss to trmk and cur owners 
through an unreasonable detour may fur exceed the 
loss whldi would H(*(n'ue t(» coni rat lor and to the county 


treasury tlirough a m<»i*e rational distribution of tlw 
Work I (‘annot imagine conditions under which It would 
not be feasible to conhne oftenitlons to u compurutlvely 
short stretdi of the road at a time, concentrating a 
larger numts r of men on this stretch If tills were de- 
sirable, Mi» iluit at no time would It Im neoeosury to 
close more than five or at I he outside ten miles of the 
main road In the presence of pnnillel roads — they are 
universally pre«»nt In Ohio — this could not lead to 
detours of more than fifteen mllea. In tlieir nhsenre., 
and under the gretilest misfortune In the mutter of 
intersecting roada. It should not In a settled country 
like PeonsyUanla lend to a ( Ircull of more than tweiitj- 
flve mllea seldom to one so long InrldentalU, I should 
like to call Ohio's attention to the (ustom In New 
Jersey, where tl>e retiulldlhg t»f n bridge la onllnarlly 
preceded by tho const putd Ion of a teiiiis)nir\ crossing 
Alongside tlie permanent site, befiira iho old structure 
Is detnoilslted This practice r( moves the Inst exinwe 
for long detours. 

A word of caution however, may l»e Inserted Iwre. 
drawn from my observations of the detour that has 
eslited bKvreen Trenton and Philadelphia during the 


past seuHon In this Instance an effort was made to 
follow the procedure wtikli 1 Imvc outlined, cimllnliig 
tlie work to rcusonnhle stretches of road nt ti kl^cn 
lluio and making the detour only long enough to lir 
cumnu\lgHte the parts iifTeded. I liiiM N't a o\ir this 
mute several tlmi^ during tlie past siMimm, and have 
not found tills detour any two tlnu^s In tli< nuiik pluc« 
This Is fine but It Is niDur dls^xmruging to (JJMnvir, 
after following It In its latest bsutlon for llvt iiiiles 
that tlu* geiithniiin In tluirge of the relnciUina of lh« 
sl^ns has got tired of his Job, and after keliiiig one 
nicely on to the thoroughly dllapldati'd Itrlsioi naid 
has h ft one to hi Utah r Into l^hlliidelphiii U\ tla shU 
door or to wander biuk tn the Illgbwiiv at iin imh*- 
teriiiliiati isdiit ns om Is st c(»uld It dis^n t d > to 
shift the detour wltliout shifting the slf,ns Whiitivir 
1 might have had to say alsiut detour slgiiH pn ju In 
said h> a contributor on another imgt* 

TlM*re are certain radii al differences lietw is n Ulfft n ni 
msllniis of the couutrj which (‘oiue slron^l> to tla 
attention of the visiting motorist Here In the uist Wi 
do not (xishI our roads to lie striil}.hf. Just so the> 
ullliiiiitidv arrive at the isilnt lo whhh tluv an su|>- 


iswod to go We run them unmnd swiiitips, hills hill- 
hsks — the most trivial of otwtacles. In fart Throughout 
the middle west, with trifling exeeiUloiis, the riiiids run 
straight east west and iMirth-aouth, with at mosl a Iltth 
Jog here iiud lliero to elfiHt a more favoralile (nmslitg 
of a stream This makes It lintNissIhle to gtt Herloust> 
lost One Imis mil) to count tho turns to lie ubsolutelj 
(vrtulu of ones direction And om Iihh hut to wii(<h 
the tticphonc wires to know whether one Is aiiproachlng 
or receding fnmi a town If tluv thin out as V4>u 
run imst llio widely spread bousoH vou are leaving a 
towm behind jou ^ hen tliev dlsaptsMir altogether you 
are crossing the no-mans land heiwotm the dlsirtcts 
served b> two consecutive towns. When vou fliinllj 
{HISS a house agiilu and lK*gIn to plik up the imiIc^ with 
tiller wln% jou are certain that vou are approaililiih 
civilisation oni*e more It may imt lie the town >ou 
want. If It Is not, the worst thing possible is that vou 
will have lo turn north oi south to that town Getting 
compktelv off one's (vurse and at loss for ones dlrei 
tion or location Is out of Ihe (inestion Hul the tihio 
and Indiana drivers mnst have n tough time tilt they 
get used to the erratic behavior of the euHt( rn mads. 


The (nistirner who gm^ through the middle weal and 
gi Is off tin nallv big rouli^s of travel, however, has 
one unpleasant surprist In store for him wlien he asks 
llu w IV Tin aiiKWtr will linurinbl^ be “Keep right 
on till I'lki (font tuin off Ami witliln the next ten 
iiiiU^ lh(H will 1 h niivtlilnu from the to twmtv places 
whtn tlan* Is a fork IhiiIi ItriimhiM of vvhkh look 
evjptb alJkf to (be uiitiJlori*d m( rin imtiu lfilh>rM 
ill the tirni convUilon Ihiit lh< Pikt )s stoix and the 
4tth(r romlM ilirt hut If llurc Is ii dNlImlhin It Is not 
vlslhh* to the tiislini tve I si iff* red from this inon 
than anvwhen i Nt nhtii^ lh« (tihraln PIki wlihh 
runs u( ross tla ()hh» htlN from Wins ling in ih( < iintoii 
and tlivciaiid distrht couiustfiig tlan* with thi 
1 Ilicoln IlighWMV \k oih gisw wist tin ns tmtguhir 
svstim of liivtii),. down llu mads of (‘oiirsi abates this 
nulsaiict* i*oiislch r ihl\ V rntssroails is not half iis 
puyriliig as a fork 

Anotlar < iirlous diparliire is found In tla. matter of 
the trnitiiKUt of tlie (,arag( la Ip My onHltrii nadirs 
would know latl r than to eoiiie luMk to a garngi 
wluri tluv had tikin on air or vvittr wltlatul i rosK 
iii^ till ilh iidaiil H palm with sllvi r 1 hej would kta>w 


what nMspIloii to * xiss I if tluv ilmvi iip to a strange 
>.ara;,e and hel|ssl thonisilvis to (hcsi conimiHlltles 
fn llu 1 ‘tiitrHl N(a(«>s \ou uil alw ivs t-\[MHt(sl to help 
>mirs( If 

The vir^ ah stand Is nul on tla nirb and there U 
no control cik k that has to Is o)u lasl Indmirs I had 
to iiiHilogln to a kiiniM h >ial In Wmisttr, O, to whom 
I liinoeentlv ami ns a inallir of murse off* nsl n quar 
1< r iiflir wrving m\sitr from his hv IraiiL and utr 
Hiaiid Tla> do not f^tn i liar;.* or cxixs t a tip, for 
distilled wal(r for \oiir Iiattirv, as I k>ariaHt io ni> 
furilur humlliitloii In Minsllild And If ilure Is auj 
thing lo Is (loiu on tla liitirimls of >our car tluv are 
glad to Imvt voii lung around and wahh them tak<» 
it apart, offt r iidvhH and pump them for liifornintion 
lalp tluni with rnnkhranl Isilts or tdlar Iwmumn 
Jftlat, and generally eoiidiit t voiirstlf as though vou wen 
rtiie of the firm The man from Ohio or Imllanii will 
have to tour tite New \ork dlstrUn Is fore he tan nal 
1x4 wh it n lolt all this Is to lb* easterm r 
The I liieoln Highwav has Iks ii advirtlsed until tho 
iivinihc man lias tht Impivasloii tlmt with tho exetp 
tioii <if a few fiuul touclu^ lun and Ihen^ 11 is prm- 



1 TypiiaU flU on permanent icradlnic In Crnwfonl Cn. In 2. I.n]r1nK monulithlc brick emit of Uurynaa, O wnrk rmimninhlr for one of the ilKnunt tn which the nirthnr wn:« nubji.*ctnl n Otn. >f thi 
flne MW ftretchr* of cnnercte Lincoln Highway in Indiana. The view might cqnaily weH haw been taken (■ caitcm Prnnuylviinia nr brtwrfTi Nl*w Kruniwlck Ami Pilncrinn N J 4 tJutkiinv the 
permanent Lincoln Way In Unn Co. fa. ft The oM and the new of Lincoln Hiichway brlHire eonetraetUm. In addition to the obviufiH tihri*rrntP thr rliwetinn nf th*. mw criRutliiK *liminntr« heavy 
gndM leading to the bridge at either end Many of Chios streame lio in drop guUieii. and am bridged at the level of the stream Instead of thnl of tla. tiuiroundinK ctmntry but nua Lunstructiun 

ia gradually remedying this 

Typical cxaaiplea of the oort of engineering work that la going into the 1921 oections of the Linroln Highway 
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/ c/tj ColumblAM Ca, Ohio. h«d 27 mtln of UU aorl of thinv Afffhf i This vtow. Ukon «t anothor point near tho Pmiuphranla Um, U nprwanUUva of Um klmi of road that hu rop k eod tha aiiiddp 

wacon trail of provioua yaanu 

Ohio roads beforo and after the 1921 campaifcn on the Lincoln rootc 


tlcully flnlflliod und ready for nso I wiw tho nvernge 
man, I hupihimmI Uiut 1 could follow the pretty rod 
white-uud blue nuirkent I'lour to (')ilcnfp» Juat an ciiHlly 
utt I could follow them to Prlmvtuu, with no more 
aerlnua oIwUiIch than nii (Kt^aalonal detmir. mid per 
hapn a few mile* of Inferior road here and there 
From New \nrk to (lettyahurg and from Titinn to 
f'ldciiffo ililH expectation wiih borne nut h> the facta, 
lu the region between Qettyttlmri; und 1 Imii — wt>U, It 
wasiit Aly ud\tce to molortHta for 1m einphutU 
Stay off tlilH |Hirt of tlie 1 Incoln lll((hwn> until wtiue 
one who loveM ><m has lavn over It, and HHHurcM you 
that it Ih In Hhiipc to travd on When It la flnUhed, 
ao far um one iiiii Judf^e from what 1 m lielnfc done to It 
In PeDuaylMiuia and Ohio, the eiithiiNluMilc foreiHidM 
of a concrete thorouiflifare from New York to ChUujro 
will be abundantly reullxed rill then IL Ih no place 
for abyliody to ffo In un automobile 
UetW(M.n Oett^Hliurg and PlttMlmrg tlio obje<*tlon to 
Ihc Highway In Ita preiamt Htutc Is Hlinplo Tarts of 
the route Imivo Imxji cono'cted, Jn ao-onlance with the 
profn*am of the l*eiuiM>l\unhi Highway tkiinmlMslon 
With ri'HiMHt to the other iwria wimretlnx Ik a mutter 
of tlw fniUM' It will preMumably bt‘ (Wine In Ihe near 
future and I hire Ih no purtlruhir nMitton to MujUNmo 
that Ihe detour Iwuie will Ih* handleil any more Intel 
llgenlly than It wiih In lll'Jl rntll IheMe llnkN are c(>ii 
cn*t«*d It Ih no kind of fun travelling them 

WcNl of TlttHhurg llw Hllimllon U lit gem ml terms 
the Hutin, but In Uh detallM It Is far luorc annoying 
— at leant, II wan during IICI In tliL firm place, thon^ 
lant II Mingle I Incoln Highway thmugli (Hilo There 
are (lire** or ftmr i)liict<M when* Hie Highway hiiN been or 
might lane lai n or could 1 m* or wh< re HoimUMly wlHhrtt 
that It were and all of tla*He are murkeil with red 
white-and Wue Mrrl|*e« of one dcwlgn or anoilier Vou 
can’t cut tlie Oonllaii knot by following the latent style 
of marker, beeauiw for alamt 300 miles between Blau 
fctloii and rp(M*r HunduHk\ Ibis would take you along a 
route tliat Is barrod by de- 
tour HlgUM for pritctlcully ItH 
entire leiigtli Of counie 1 
am Iwre Hpeaklng of lOlil ex 
pertetKV , I wuh on the High 
way Just four ttnit*« over fhiK 
BiretOi— In paHHlng tliroUKh 
WiKWter, BIuDMlleld, Gallon 
and Bui'yruH. Tlie dty llm 
lu Invariably prtHlurt»d a de- 
tour Unit lant^ till we were 
approui hliig the next dty 
Bloreovir, In at leiiHt one 
(iisi* the AssiMlntlon Ima u1 
lowiMt Itself to be iiijoled 
Into marking two iilti rnatlve 
routes with the lutoHt iwHlel 
of \fKl\ standanl markers. 

The forlj mile Hln»lih lin 
medhitel) east of Munatleld 
WHM a niglitmim* Plainly 
markiMl d e t o ti r h leil to 
hrhigi less brldgi's , ddour 
Mt^nn ran out iiimI left one 
to ran for ten miles without 
gnldiince. one detour leil 
along a concrete road In 
proci»ss of eonstructlon. on 
which the West hound ear 
had to run off a four Im h 
curb on to a most dlsrepu- 



Mountsin scenery on the transcontinental highway 
through Wyoning 


table old wagon track to let eiiMtlNiund cors pass, and 
in general, everything that road construction can bring 
out to plague the imHMliig motorist was brought nut to 
Its full degree of iK)SBilillll> 1 am informed that In 
Ihe nelghlNirhood of the Ohlfi-Kenmnivnnln line tliere is 


another gap of some roltea of the same general char- 
ucter, wdth the exception that the detours are even 
worse 

The Impression that 1 got In running through this 
barricade was that the route could not possibly be got 
Into aliaiM* by the end of the seiuion of 192L Bo I re- 
peat. wlicn the Lincoln Highway is finished It will be 
tiioroughly giNal. but until yon are assured by some- 
thing nmre subotantfal than statemenu of the amount 
of moucy so fur 8iM*ntt you will best asHuroe that It 
Isn't finished, and aid in Its ultimate completion by 
staying off It 

ThlH leaves the Question open of how to get across 
the country in un automobile There are two waya, 
either of which, during 1021, was vastly to be pre- 
firrcd to the Lincolln Highway, and both of which 
lend the strong suggestion that their superiority will 
bi* more pronounced in 1022. The first Involves using 
tho IJncoln route as fur as It Is giNXl^whlch la to soy 
east of Gelt>Hbnrg und west of Lima. If It la more 
convenient to pick up the nort]u*rn loop of tlw Lincoln 
wa> (uliicli leads here u double life), this can well be 
done at l'p|K*r Handusky or an^ imlnt west thereof, 
or jierhaps uk far east as Ilucynw, Iletwcen Oettya^ 
burg and the iiolnt where the main line la rejoined in 
Ohio, tho old Niitlomil Highway olTers a route to which 
the moNt ijiplloUM critic could offer lai serious objection 

Ihnmgli Marvliiml this route merits the adjective 
‘*sui*erh’ SuiMi»rb In the condition of the road, clear 
through fnwii Gittvshiirg via WavneMbom, Hagerstown, 
Cuinberlaml, ITniontnwn, WtiMlilngtnn (Pu ) to the West 
Airglnlii line, wlierc twehc miles of bad road seiHirate 
one from Wheeling, aiijierb in Us historic assodatlona 
and Its Mcenh altnictlons and suiierb In Its mountain- 
(limbing features. In this connection the motorist ought 
to be uurned not to l(*u>e Hamv»ck bimml west or 
Unlontown for the east with any little thing the mat- 
ter with his cur Theia* are real mountains. wUli long 
winding grades of 8 and 30 per cent, which compel the 
largest and most pou'srfnl 
curs to run largely in first 
HI>eed and to stop half way 
up the longer pulls, to cool 
off and to iMwmlt the youth 
of l>M> country to flU the m- 
dlntors at 10 cents per fill 
The highest elevation attain- 
ed Is Negro Bfonntaln, a few 
miles weat of Omntsvllle, 
Md 24K)A feet The longest 
severe climb Is three miles 
up Chestnut Ridge going east 
cnit of Unlontown . but going 
west, the road rises contin- 
ually from Oufuberiand, Qftfi 
fCet, to a point beyond Frost- 
burg, 2300 feet Nor ts Cum- 
berland the beginning, it Is 
rcacbed from tbe east only 
by severe climbs over at least 
two ridges, and lees serious 
grades In profusion. And 
there arc many dcrable and 
triple curves of extreme 
sharpness. But the uniform- 
ly fine character of the rued 
makes the trip a pleasure to 
anyone who ts able to feel 
con fidence In hla car 
(Conclsded on page 80) 



Another scenic featnre of the coast-to-coast towt a point U Feuisylvanls whsro osTorol mileo of tho 
Highway U TUbla winding oMg tho Utts oheod 
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linroerle**. 77S^ ft by 9a ft Ji ftn Improved (toonre WjMhfniriuii Higkl Miijeiitie . 993^ ft by 1 OP ft In nh improved fx^iaUuui 

Two ffMt pusengcr ohlpo, now completing in Germany for the White Star Luic 


The "Big Five” 

Our Bid for the Transatlantic Passenger Trade 


I K you ahould drop Into the heodqourtorB of tho Shl|H 
ping Htmrd In >ew \ork rnnklng lurormaili'n, or on 
a (iomIiipnh call, you would pniluibly Itoar nttirp tlian oirt 
the phniae, big hve * It In tht‘ Slilpplng Hoard h 

generic term for the largest imd choletiHt of Iho trunw- 
fltittntie passenger steaftiers whieh wt»re sliut up in 
Amerlctin iHirU and laid tliere by the blockiidlng fon^ 
of UrltlHli tmlM^rM outride, and utsin onr enlrunee Into 
the war were Mixed by (I»e United States <h»>ernment 
After the Armistice we obtained permanent jiotweHHion 
of these Mhlps, which form tlie leading 
nieml>era of a fleet whoso total tonnage 
amunntetl to some OOO.OnO tons. 

Although It is on old story, we runmd 
forbear making reference Just here to I lie 
very able work which was done by our 
Navy Department in repairing the wreck 
age which Imd been wrought uism the 
engines of most of these sJiips by thHr 
German officers, Juat prior to our entranen 
into the war Hteom ollnders and stenin^ 
cbests, fnaii whl<h the Oemuins imd 
amaslied large fragments, were nimlred 
by electric ally welding new sectlunM in 
place and rdHirliig and refaclng them The 
repairs wen so efllclent timt we were able 
to pot the whole of the fleet, or as mueb 
uf it us we wtstied, Into our trunsiMirt 
service, nnd the vesaels did yeoman work 
In currying our Army across the Atlantic 
After tlw Armistice the various trans- 
ports, or mewt of them, were tied up ti> 
different duitis until the Hhlpplng HounI 
wan able to overhaul the engines and re- 
store the Interior pusaenger act'cMniiMKia- 
tlons. Much of this work has lieim done, 
and some of the largest of tlie ships are 
today In operation U|)on erthers, the work of ny^indJ 
tloiUng involves so much expense that it bus not yet 
Hvon been commenced t'oRsph^noUH, of course, iiinong 
these la that great ship, the * Lemthan." In tlic order 
of tMr atxo and Imimrtunce, the ‘Mrtg five* are the 
‘'Leviathan," the “George Woshlngt<iii,“ the “AmerU-a “ 
the “Agamemnon," and the “Mount \ermm And for 
the particulars of these vesselt*, refennee Is made to 
the accompanying toblei 

The “Leviathan” 

With the single exception of the "Majestic,** which 
has been amilgned l^ the Shipping Boani to the 


niitlouul Mmbuut Murine for oiienilbin, the I,e\lu 
ihuu* is the 1arg(*Ht ship alloiit, the “Miijeutlc* (cx 
Hlsmark’ ) Is six ft'Ct longer TJicse two IlncrH were 
built Hide by shh* ujion th4* building wav of tlii» Arm of 
Hlohm and ^oss iit thdr c«l(*brutc<l Titimburg yard 
from Hio designs of Dr bncPKKr fh<* <hlof nrrbl 

iwi of the IIumbnrg-Aiiu rlcnii t"J<mii»nnv for whom the 
ships wore cnnstnictod The “lA*\liif ban * tlien tbe 
“Vaieiiand," made ber iiiiiiden trip to w \ork In tbe 
(«rh summer of 1914, and after two or three \o\uk<*», 


fho war found her at tlie llui/il>urg*\narJ<an <I<wk at 
Hobok<n, wlM PC she reninlncd until tlu Spring of 1917 
The "Levluthim* Is 9*!7*ri fi*et long on desk her Ih'uiii 
is 300 feel , nnd her mnldwl deiitli is '57 I feet Tiie gnww 
tonnage is 04 tons, and the ftiur tiirblnoH of 1MI009 
iHiraepower, drUing four situ ft a, were deslgiu'd to gl\e 
lier a sfioed of 23 kmifs, wht^h she is able to in ik<' lodar 
Tlia ship was namt HumtttuousU fiirnlKhetl and de< 
oiiiIihI ill the Oennlin stvio, the mimmIhI features Ulng h 
large OMsembly romn sNmt 76x m feet nnd aUmt JTi fw r 
high, which Is entIreU free from aupportlng columns, 
the great roof Udng curried by oAerheiid plate girders, 
extandlng frum side wall to side wait Anotiter rcmnrk- 


nlilo fiaturo Is (be Rltr-l'iirlitm reHtiiumnt of iitiom 
i^iuul width iiiid hi li^lit and ulHUit fiTi wide Tlun* 
In also ti ritaiii illrilng nami which iiieuNiireK iiUmf M'l 
fiH?l by nearly 190 feel Helow dcRks Is a Pointiellun 
swimming ]hmiI and a Merle's of tiecirle luitbs, muMsat,e 
rcMiins and ollic r cHiulpinont of the luittie c baracter 
111 pn paring Hu ship for tninHjtort wr\lc«‘ a large 
uiiiiiIh r Ilf bi r i liilMinitc jirhatc* labins \un tom out 
to iiiiiki wii> for p(|)e lierths for tlm imn and 

Mil fill iiH bir iUH>oriitioiiH Will eoiicc rni*d slu was 
«oibJ(i (imI to that alt around wren king 
which fs iii\olvi*il III turning a pasmiiger 
\«>KH4l of this kind Into ii tninsiHirl 

The « f^eviathan** Well Cared For 

<^>ii!rnr\ to tin jH>f>ulnr IiDpresHlon, 
vililc'h luiH Ih*« n I rtMitiNl h\ IrrcHiMomlhle 
111 wsjmiH r n |Hirtc rs the lAxIathtin him 
ucll inrii) fi*r during the tlireo 
xc^iirs In whhli she* Iuih lain nl tlu IIolio- 
kc 11 desks \ fores of Honn 200 men Inis 
kcfit (he* machinery, Including the main 
iii^lnoH nuxlltarv pumiis, i*l csteru In 
first f liisri csiiiilltlon Tiny lui\i bisni IH*- 
rliKlIc'iiIh li(siK*ctc*d, (iirticsl our and pro 
tecicsl ngniiiHt ilc Ic rlonitloii and, Ihiinks 
to the <\ctlUnc>i of lilts ctm, the ship at 
a few hours iitiHec woiifd lu utile To Hteam 
out of her dot k and iiuike her maximum 
HiHSsI of 2t knots A1 m*», the talk about 
this Milunbic ship rust tug at ber niiHirfnKS 
N mIus r iioji^ iisH She luis Ims n nms] for 
b\ the* Tnti riinlloniil Merebaiil Marine 
iiiifh r a 1 mil rm t w ith the Shipping Hoard 
and Ihi jaiti In h of nil b ml luiliit with 
a tilth hlu 1- ilKtlgiirisI arc cvldcucs of Ihi 
fuel (hut rusting Is jnsL the one thing 
MguJiisf which Ihi I art taking criw are guarding 
The liiill K in tine emulttlnn for the sill]) was laillt 
of till IttHt iiMili rhils and with Ihe careful workiima 
ship which 4 harm LcrliuK the laid Gi riimn nhlphutld- 
IliL ^M|•ds 

At the Htiiiu* time It must Is* confesodl that the 
Isehithaii Is aomcllilnj; of u “whito etephant ' for 
It wnuhl take lH*tW(*eii six nnd seven million dollHrs to 
nssmstruct tin* interior pnAwngir uccsmimcMlatlonH of 
the ship and refit her to meet American Ideas of eom- 
fort, dissinillon and sunltan arrangements The work 
would he enormous. Involving the construe Ihm of many 
miles of electric cahU*H, (ho complefe overhauling of her 
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Leading B^tculara of the flve large passenger ships with which the United 
States Shipping Board will compMa tor the tranmitlaiiiic panaenger trade 
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ImttiH un<[ Niiiiltaiy uud general plumbing arrangonientH, 
and flu nilccurutlou of h^r great aseeuably and dining 
liuIN iind (he \imt milte of private mbliiK. Hhe HtandH 
IIS ti iiioiiunient to the folly of the Rlilpplng Hoard dur 
ItiK th( ourly part of ItH udmlnlntrotlmi , fur It la a 
fiiit iluLt the lotematlonnl Menioint Murine Company 
iimdo n bid of four nitlllon dollurs for thta ablp — a rea 
4iiuible olTer If we lieiir In mind tite enorinoUH eoat of 
Im r recoMlItlonIng. TIiIn nua turnefi ilowti, uml Heaven 
iiliiiin knowH wliiiL \^ill iMHoine of the Hlilp* Au> Itnii 
Hint iMiiiglit b(T \^ould hH\e to H|iend rLx or aeven mil 
lion dnllnm ii|Htn linr und 'Aould b<* hard pnt to It, oven 
full inbtnK, to get any profits out of the venture 

The "George WaohlngUm’* 

The ne\t largest ship, the well known '^George Wosli- 
liigton/’ In whleh llie Prt'flldont of the United Htates 
Ml fn>ijuenUy eroMaed to Fninre during Uie iionec nego- 
tlutloMK, hits been entirety reimvuted nnd Is now In ner- 
\lee. Thn ejiglm^ and general ine< ImnJenl plant are In 
tlrvit elum condition, and Mho has been entirely ndmllt 
iiTid rt'detvirattNl throiigh«iiit Thin ship belongs In that 
4 lutw which used to be culled "lnterme«llHt« eicpraaa 
stetimera.'* In which a largo frelgbt-rarrjdng capacity ia 
<*»nibUied with commodious passenger at'coinniodatlonB. 
Tlie (liHirat* Wnshington/* unvirdlng to the American 
reglHicr of BlilpH, la exactly (tOU feet In length, her 
hi*iun Ih 7fiJ feel, and her iisdUed dciith, GO ] feet Her 
grtuw totiiuige Is 23,788 tons, and her engines of 20,000 
horaoiiowcr, drive the ship at a sostalned sea tqieed of 
IT knots. Hhn has atixainniMliitlonH for 483 arst-ilaHH, 
4-10 mK>ond>4 lass and t,771 tlilrtl-< lass passengers — a to- 
tal 4if 2,flOB The ctmt of nmovatlng the Interior of the 
ship was $2,000,000 

The "America’’ 

Another flue vesnel of the same rluHS, hulU b> Har- 
Iniid and WolfT, of llelfusl, hut oldtr than the “(leorgo 
Washiiiglmi/ Is thii **Anieri<H*' Her dtiiH^udoos are 
lA*ngth of (hvk, 060 feet. I»eam 74 feet, molded defith, 
47 feet }f(*r gnms tonnage Is 21,141 tons, and she la 
4*Hpiible of a HiiMtulned Ht*a siHsal of td kmils She intn 
cuiT) 4^ flrst-clnsn, 2fl0 se<‘<iiitl-cJiuM and 1 GOO Ihlrd- 
rliiss iHiHMongors. The engines of the “America” have 
been parti nlly rebuilt nnd subjocted to n thorough over- 
hnullng, iiikI tislav arc In excellent nfiii|tc Tbtsseiiger 
at'eoincHliitlons hate l>oen entirely n built and redecor- 


ated, and this part of the work ia attractive^ UfMy 
artistic and veiy restful to the eye. 

The "Mmuti Vemen*’ tad ^AfaMauMa” 

These two shlpi^ built for the North Ckrtnan Liard 
Line, In their day lield the blue ribbon of the Atlantic 
cuni^ntly vrlth the * iKmtschlaiMr* uf the Barabotv* 
American Lina. They nn^ practically ulstar vewelg, and 
uDder tbe Oemun Aug they were known w the “hraleer 
Wilhelm 11” and the “Krunprtnmwaln Oecllia.” "Kalaar 
Wllheira ir* equalled the record ^wed of 281-8 knota 
made by the “Deutsrhliind” for the wlsde mswint of 
the Atlantic, and both ships were exoaadlngiy popolar 
In their day After they ixiiiMs Into the posasnaton of 
tlw Shtpptiif Board they were ow^bauled Tba work 
on the “Mount Vernon'* (formerly the "Oedlle") waa 
done at the Boston Navy, where the engines were over- 
hauled from the engine f4iundattona up, they are now 
In Arst-clnss running order Work on the “AgamsnUMm” 
was dons ut the New \ork Navy Yard Itenovatlon of 
the cablne accommodathiiiM in these two vesselR la not 
yet comtdete , but we understand it Is to be pnt throng h 
by firms acting umler contract with the Shipping 
ll4>ard, Tbe d1mett>d4»ns of the "AKamemnon** are 
length 084.8 fCet . beam, 72 3 feet , depth, 40 feet , gross 
bmnage, 50,300 tons, ami the engines today are capable 
of dri\lng her at n Sfiood uf 28 kneds. She haa aoconH 
tnodutlom for 000 first -< lass, 820 second-dass, and 088 
thlrd-ilaifs passengers 

Tlio hve ahtpa mentioned ubove^ with the excepthni 
of tlw “Leviathaii,'* )uiv» Im'cii operated umler contract 
with the Shipping Board hy the lately defunct United 
States Mall Sc^ce. At premnt they are being operated 
by a Company of pntrioth i»IBclabi, who are giving their 
services for nothing, the company receiving a certain 
sura from tlie Shipping Board to cover the expenses of 
running the shiiia. 

The "Majestic” and "Homeric" of t|is WUte Star Line 
h« 11 the war broke out, Hie “Bismarck.” slster-shlp 
to the “lA*vlatlmn,” then known as the "Vaterland,” was 
under construction at the Illohm and Yom yards at 
Hamburg. little was done upon hfsr during tbe war, 
but 8lm« tlie Treaty represenluUvcs of the White Star 
I Ido nn<l of Hie German builders are working together 
to outfit lier with stores and minor equipment She 


Wia bo Ofwrattd fior Urn BMWiit BbM wttfi iriU 
tbodoiaiifiny adfirtatofiWfiovCbfita^^ OntWQg 
her place in the mw Yori^Ob•tb<mr f 4»M tt wBBp^^ 
Vico, ibo wiu c Ptt towa la tbs MaUg bsr padnbiMr 
fltttngs to the standards of tbe "Otyin^ta^ 
sbs will ply to that oenioft. 8be to sIMt tm 
laiper than the *^lyiQplc,'* aisd abdttt MOO tdao toffsr 
thfOi the "LevlatliaB^*' or B8,00(> te«8» Ibotai^ to 
slso is doe to tte fact that ahsr she itog fhafiibsft It 
was detomlned to Introdnoo tWo addlHotiai fcaiM 
aniidshlp, glvtog her on (nertoasd ]|«b$th of fitg fcbti 
so that, according to the Amerleaii iCaritbng AsgtefeSTr 
her length on deck will be WjS Tide great; ehto 
will have ii!4fi staterooms, inctodtog dm 8i«Maa% M 
second-class and G61 thlrd-riaas ctUM,' The dtiWMlobe 
of tbe veess l are enomania. Tb» tope of the Uaise 
smokestacks are 144 feet above the water IIBe df tte 
ship and 184 feet above the keel, wUCk la ab o kt eqpiA 
to the height of an ordinary 14-story boildtog. There 
Is a great suite of balls on tbe boat detfii; Inetodtog a 
lounge 26 feet high, with fleor dlmensloiui T8 by tM 
feet The main diniqg room Is IIT fast long to 08 
feet wide, and its celling Is 81 feet high. The AfeMaas 
ragaamnt is 310 feet loag to 84 fleet irtd% with a 
celUng 23 toet high. l^erelsaniuihraiMavlevrthrotudi 
tbe center of tbeee bails of 200 feet Tfabt U made 
INMndble by tbe arrangement of tbe npcakes to the 
mnokeetacks, which are bronght up, ffom tbs boUer 
rooms, near the sides of the ship In two parts Which 
unite above the saloon deck The ipand stslrrssis are 
also built on tba Mm Instead of to tbe center of tbe 
vessel These arrangements Insare a clear ewisp cf 
unimpeded space throughout the great public roona 
The estimated sea speed of tbe ship Is about 88 knots, 
though it Is prohaUe that, to common with all Ug; 
passenger steamers today, she will be run st a lower 
speed than that in onler to economise fuel Inrindlng 
her crew of over 3000 men, the full complement of tbe 
ship wUI be more than GOOD aonla 
Another fine ship that will he operated by the Inter- 
national Merchant Marine Is the "Homeric” (formerly 
the "Oolumbos”), which was practically completed for 
the North German Lloyd Line at the outbreak of the 
war 8he was designed to be im Iminovenient on the 
'George Washington,” which she resembles to general 
appearance She la 7750 feet long, Iwr beam is 8^t 
feet nnd draft R8.8 feet The grofw tonnage Is 82,000. 


The Chemistry of the Volatile 

Some Interesting Facts About a Relatively Obscure Phase of Chemistry 

By Dr. Alfred Gradenwuz 


W HILR rariK>n mIHi Its inextmiiNtihlc wealth of 
h>iii(m)UU(1h ctawtltutcH (hr hualH of <»rgimlc life, 
two utlar 4 loihf DtH, iMiroii aatl Hlllduni Kk luitncxllatt* 
ut^ghlxkix III the Periodic Synteiii, «u fur cxhllilt«M( a 
paradoxli'al bidiavfor by Hie exli^xucly Jlmlled nuiubcr 
of reaetioiiri they seemed t<i he 4*armhle of Juat iinaglno 
the iHiorrnouM iiuinbi r <if about two liundriHl Ihouiiund 
rurbon cxfiiqioutidH, natural or artlfielal, and on tlie 
other huml In iNntnrc<, iioHilng but the rlglii, mineral 
horh aud Mlllelt inddH, and In the InlMiralorj, a trifling 
number 4>f comiKiuiiils ulnioHt without an exception 
showing no analog) wltli those of carbon 
Thy ailmlrable rew'uM lies nirrliMl out t»f recent years 
at the Kn I ser Wilhelm limHiuio of rhemlHtry (fiahlein 
near BerlliO b\ Prof AlfriMl ^toik, In i‘onjiinctlon with 
Dr Kmw iiiul other fellow workm, hn\e 4 hanged all 
this h\ the dlwovir) of a wonderful \urlrij of C4)m- 
IMiuiidH Hlaiwing a chuw analog) with thow* of organic 
(hemlKtry, the appanmt Inortln 4>r Ixtron aud slllcium 
lading due to Hie oxtreniri) volatile nnd ephenH^rons na 
lure of irHHtt of theae compountls 

Theoe Koiiiewliat unoxiNxdcd resalta were rcacluxl by 
a special and moat refined method uf experimenting, 
which f nuhles aitcti volatile vubHtunLVS in iuIuIuihI quan- 
tities (Home tenths of a gram) to be handled, cleansed, 
amil)Hed, their ph)Ktral constants to be ascertained, and 
their rhimitenl liehuvlor t4> Ih; atudled under perfect se- 
ilusUm 4if any air. fnt or moisture 
Experiments an* cnrrle<l out In a high vacuum, In 
glass tube outfits having all tlielr parts Joined to Mow- 
ing, while Hie ordinary fat tightened tups are replaced 
to u special tyi>e of mercury valve. These glass tube 
syslems. cxMnWittd In necordance with Iho requlreowots 
of each case, comprise amongst other things High 
speed atr pumps for exhnadlng, se]f<«cilng mercuiy 
air pamps for the collecting of gases, dlirerent typss 
of vesnehf for performing remllons and analyses, 
separating mlxtnrm (by fractionated <11sti11atUm or con- 
dcmwtJon), determining melting pofots and densfUss 


of gasea and liquids, storing gamus nnd liquid prod- 
udM, manometers and chOLklng twninieten, arrange- 
numts for weighing tlieae suhstanixvi, lioatlng them, In 
trodmliig them Into closed tubes and latc^k again Into 
the glass tube oulfit, etc. All these operations are car- 
ried out without Hie aubstunces ever coming Into con 
tact with air These volatile substances can within the 
glaaa tube outfit be tranaferred to any place previously 
roolcfl with liquid air, a few smmds being suffleteot for 
(heiii to be condenseil entirely Liquid cvioUng batlis 
ivr inttnl blocks coolotl with liquid atr are used to pro- 
duce the temperatures miulred In the various parts of 
the outfit for fractlnnated distillation or tbe life, wlitle 
a determination of gas tension, carried out with tbe 
simplest possible means and without any loss of suh- 
Htaiicp, serves to test the purity of and to Identify 
these volatile substances. The strictest care Is taken 
fi) insure hhanlute imrlfy of the original subutances used 
for reuctlon, the use of dlsaolvents being atoided as 
fiir us |su«lMe, while any materials subj^ to decom- 
IKMltlon are for furtlver treatment permontotiy stored 
In liquid air 

While this vacuum process Is rather exaettof with 
regard to space, Uroo and expeodlturs sod Jk^oires a 
iqwclul technique only to be mastered by experienced 
wiirkeru, the outfit, once Installed, will enable miaate 
iimountH uf materiel to be uttllsed with mirpristog econ- 
omy The process will supply the moet aecuruto date 
ns to the purity of aubstoncee, tbe oonpoMttod of mis* 
tures, the mechanism of rsectiona. Whtti rtrtktog the 
balance of a completed eeries of toots, sll the com- 
ponenu of the orlgiDsl msterisls wB) be found back 
again tn tbe tormlnst productions to within fractioiM 
of a milligram Frot Stock dues not hsnttgto to sAna 
that whoever once has het!om fasniUto wftli the tow 
method will even prefm* It to caaea wtore torgv 
amounts of material might as welt have been tototoA 
accx>rdlng to ctessicel riienrtcal. W^^nde. 

The new roetbod greatty ekteods tbe UuUts of 


accuracy In cxmnectlon with chemical iwnthcsle and 
analysts. Wherever Ktock and hJs assistants with Its 


aid checked existing ph) steal data, as recorded In lltora- 
ture (melting pfjims and tensions), tbe meterlal used 
in cxvunectlon with prerious tests was found nto to bavs 
lH*en suflidently pure. In fact, many luroMenis on which 
much time awl thought have been bestowed could be 
settled Impmdlately by means of the vacunm proceM. 

The remarkable rwnzlto of these Investlgatloos soable 
tbe special chemical relationship between carixm and 
Its duaest neighbors to tbe periodical system, boroo, 
slllcium and nitrogen, to be ascertained to all detalla. 
The individnal chemical facnlttss of each of these three 


cicinenta are, as Stock puts It, "In tbe case of cacbou 
coflfbtoed to a maximum qf perfection and harmony ” 

In tbe cose of boron and rilictum there la a prevoft- 
Ing afllnlty for oxygen, in that of nitrogen a prevaHtoff 
todrogen afllDlty With erntbon, tbcto la about equality 
of bydrugeu and oxygen afllnltl^ |to peiver of btodtw 
todrogen and oxygen simnlteneoneiy to variaUe pro- 
iNvrUous and torme being of the highest Importance tor 
the organic world. With nllrogen, carbon ifitaraa dm 
volatility of natural almpto contpimnda. The eaine 4s 
ammonia (it tf^e cess of nitrogen, oartm dIokMi to tha 
case of cttrim la the egtoe <d permanent ctondeal 
(yole. After Ijts rntgratlona through vegriaMe^ autmal 
and human orgeabm euritoar wlU over and over stoto 
nanltost itself to tba torm of carbon geoa- 

traung to thla voMdBa tom wtiaraver near dtondcal 
reactions are waltthg tor it 
Boron and carbon fSbow a doia atwOogy iw ttodr 
powar ofAntoknUto largo nnai^mofi^ 

Into otoMa mnfttslar *WN||4^« m 

Uka MHdtttt, btoWto M todftto ar 

aniallt awf aMta Into iMCvr igidMiifiiHd olM 

Thib Mto enniHrlHpertffWthaf i Utoth 
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Naval Str^agth of United States, Great Britain and Japan 

, How Age of Ships Will Affect Relative Fighting Efficiency by 1924 


'A lAf omnlMiiMiiiB trf the ntetlva etremith and 
ot wantilpM are more or lew uuMatlafiac* 
tOQTa Oii» fhip inay have htgh speed and ffreat pin- 
pQWeiV tmt be weak ta annur and anderwater eob- 
, ano t he r win eacriftce spend lo gnnpower and 
dmar; and fti anotber wtu have abhor null> high 
apeedi ctmiblDed with tight annor, moderate gvnpower, 
and talrljr good nbdtvlitoiL 
in the p r aa wift i of thli bewilderment, naval writers, 
both tnsido the Navy and oat, have developed various 
tnienloaa schmea for aUotHng certain Indea vnlnes 
to tbe aeparete dements of warship efficiency, amt 
therehy reaching a flnal namber which repreeentii to 
adiat degree a given veescl Is 100 per cent efficient This 
ayetare U tedloos and arbitrary . for there Is no general 
agreemetrt as to tbe retattvo values of gnns, armor, 
underwater subdlTlston and speed 
The Scncurmc AsmurAN has long held ilie opinion 
that tbe only sliigle basis nf comparifioD of the lighting 


By J Bernard Walker 

one, the displacement, which* at the date of a aAIp'a 
wmpletioH oslg, has a clearly deAned Milut* 

DUpUcement Value As Modlfled by a Ship's Age 
In an article published in tbe fkia-^rivK Amkskan 
of leliniary V2, IIKH, we co mp ered, upon n HtruJglit dls- 
placement UhsIk, the relative strength of ilu* tliree lead- 
ing navies as they stood on that date iind an miu 
stand In 1924 This ctmiparUgm BlKm-s lliitt If tlic rm 
tlons concerned complete their shiidmiidiitg ]>n»i,niniK 
the United Stales will lead, with Grain Britain Hocuml 
mid ruiiati third 

Aow, alUiough that comparison on flic hnKlM of mtn^ 
dlspluccinent Is accurate so far os It goes, it docs not 
go far enoogli, Inaatnuch as It does not gl\( um u inio 
picture of the relative tallllery ofllclenc) of Oih ilim* 
uuvles. There was left out of tlie cotntiarlsoii an (^le- 
nient which Is more iMdont, fur more ixitent, In dKcr 
mining the value of ships that arc nrnior, gune mill- 


mean that uarshlps, any mor<* than uutoinobllcs, are 
p(K>rly built, or that Inferior materials euter inio their 
conHtruHton Qnito the contrur> \o fnlirlf lliitl tloiitH 
nijon tiM Idgli w>tiH enilKslliw within it such sklMetl <to- 
Ugii, HU(h ianfu]|> M.loitcHl matirlals as n motleru war- 
ship More ttnin that, thtri iin no \HSHelH not e\in 
the finest In the mercantile nuirlm, that nviLve such 
careful upkeci* or Itave hulIi great sums for r«41ttlug 
extstnied upon them nt rcguturl) rvH'urtiug periods as 
a wuriildp 

Warship Depredation Due to New Inventions 

Tlio rapid aging nf the luittleshlp uni battlet rnlaer 
Is due not to iniLltrlnl but to military deiins lullun, 
iiiid depriHlHlInn N due In large measure to 

nilgai lii\eiitlon Naval ln\entlun, onnpleil with the skill 
of the iia\al (xinstrurtor, is carr^ lug the progress of the 
nuMil art along so rapid l> that, after ten years of ser- 
\Ui In tlip first battle line, a nipitui ship must he 



fNciJuocoi»iTrti$caifwb^ 




*rs yy' 


Drmw i mm •< Is/ti Gamparleoa bv dinthMSSMoL At riglUi GocnrMrlwm by dloibicfmMwl ■■ ikpraelatnl by mgr 

CompuiaM at battlaaUp atrenutli In 1934 


nHw 09 two slupa tbat oomoa prettp cfcaw to tba trath 
U that of dlvlaeainent Tha UTal deSgoer map add 
food ODaHlgr to pnod quality In bttlldlos np hia plan , bnt 
lio enn ntrar nitord to forget that be haa to float thia 
aivftflaUoD qion tbe high aaaa, and flotation nwana 
dHphifiaaaBt, dad dlvlavemont la detarnUnad for Um 
by the depth of tha national paraa. 

^ ^pfaSaOMMit Aa Bnafd of Catapartaan 


;in the aairtlee yaara of thedawSopoMot of ateal ntTlaa, 
tfletw flwa d Wtteh ffTMtar dlveralty In warahip deaign 
OjW HSi* la today NewU eonetmetton waa faellag ita 
Ow art it now ao h^ldy dawflepad, tha prtn- 
> ap wall aatahlirtwd, and daaignera In the leadiag 

I ttAnSt#^ an rtoirty in toooh with one aaoUwr. 

^dSaaftltoaatrthnta thjian^toM of 
UM Wag-flMMy n r m atnn t ndnob whatber K he in a 
;AilAnin,.afltShSr Wtoo ^*Sa ifOA VavtbermoS), 
in thoaa detailed anaiysta 
IMMSkVa haea tatenWd aboeek tiwra (a Jnat 

V -T T 'VTi tf i- *■ 


division and speed He refrr to the tjucMtion of am* nnd 
the sudlspstcil fact tkef, frtm the dity a trarsklp takc» 
the water, th&a sets in a steady and eery s«H/t do- 
ftreetariou of her mUUary 0fM€noy It follows, there- 
fore, tbat when you have completed your calculations 
of the fighting effidency of two slUpo, on a basis of 
dlq[ilAcement, you ore stUI very fiu* from a final and 
iiecttrate coaduslon. That cun be arrived at only when 
osrtoUi deductions have been made from her efficiency, 
proportionate to the years which hu\e elapsed since she 
wss completed. 




Capitol SlOpa ObMieto to Fifteen Tsars 
owner knows that an automobile depredates, 
f, firoffi the^&oy on wbicb it Is bought, but not 
many peofito outside of Kavy realise how short Is 
tbe edtoetlve Uto of a warship— how rapidly she slides 
down tbe scale of effidency tod reecbes a period when 
she mmt |w written oft tbe unval lists as obsolete 
ybat here it dioQld be made deer that this does not 


relegiiied r<» the secviml line, ami in ftftmi years Is ready 
for the wrap IwHip lurtbennon, dovelnpinont seems 
tn imKved not uiHm nrltlittu ilntl but uirnu geometrical 
lines, with the ronult that the iimw nuHlern the Ship 
the shorter is her tenun of useful military life 

Age Depredation snd Rising Cost of Navies 
This rapid nfilltt»r> doi>redntlon of shipa doe to 
uuforracen liihmiUms, for which, In tho nature of 
things, no provision nm be made In the ship nt tbe time 
of tier constrih'tlou, Is a fruitful cause of tho continual 
Increase In naval budgeta. to replace ships that age has 
ellml Dated this must be added the rapid increase 

in the Kixe of ships, to say nothing of the growing costs 
of labor and material It Is the realisation of these 
facts that Is respimsIWe, in no little degree, for tbe 
growing rdudanoe of the taxpayer to put his money 
into such mastodon warshltm ns the '^Indiana", the 
"Hood" and Uto Japanene "Ainagl " The man on the 
street renllsea thSt romi»etltlon In building most cease 
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i>i«fi IW0C at left CrrtniMirlioii by dbiptmoMnenti /It rio^ii CxmiparlMm by dlipbumaeat u datirMbiUd by Me 


or the nutloiid will Ik* iiiiifninttHl hIIIi bunkruptcy 

I oiiiiHidltlon III amminPiiM huH rouclieil u vorllulile 
n'^nitto ftt! abMurdum 

The liOfric of Our Tabular Conparlaona 

To tpat out tlie Influence of nire upon (flldem'y and 
get Home exact Agurefii the writer recently drew up ttie 
iiccoiiu>Hnyliig tablea, alaiwlng tlie actual age of exlal- 
liig liiittleKliiiM atKl battlcKTulaorri by the )tnir 1924, 
and the reault wuk au liitenwtlng that the taldea are 
liere preaented In detail The metbiHl of coinimrliiun 
U ImMHi upon the fact that n laittUKthlp U obsolete 
111 flfte«>n yeura, if not, Indeed, aooner Pnaif of IhU 
iH aecn In the fiM*t that the eight capital ahlps whh h 
Oreat Britain ircentlj unmiunwl In ParUnment alie had 
decided to wnd |o the wrap lienp were from thirteen 
to fifteen yearn old with an average age of IflJ/j >«irH 
They were ellnilnaled las 
luum* their 13 Inch guna 
were t<»o feeble to he 
tauNmed to the 14 and 
liblDch guna of naNlcrn 
ahliw, their underwater 
KUhdl vision Inefflclent 
agalJiid the modern mine 
and toriKMlo, and their 
armor Inaufflclent 

If a capital ship Is 
wnrthhws for active ser- 
vice In fifteen jears— 
that Is to My, If site Is 
at IdP tier <vnt efflcleiiry 
on tlie date of her i*oin 
pletloii and has xero f>er 
cent *of eflltlencv In 
flfteen years, we take It 
that a reiiHonahlc way 
lo get at her efliclencj 
at iinv iierhHl In the In 
terhii IH to find out how 
iiiiiity v(*ars of Ufa are 
still left to her Thus, 
a ship flvn jetirs old 
will Is? twfHtlilniN ef- 
tldetit II Khlp ten vears 
old one-third (*fflctent, 
and MO on 

It Hhould h«* noted 
that the ilate of comple- 
tion of the newest shl|W 
In tlHwe tables Is ns- 
suined In tlie case of 
onr ships of thi “In 
dtana” class, It 1 h hiiHeil 
on their present degnt 
of cnmpletton, width 
renders It unlikely that 
any of thiKii will be In 
roiniidwUon before 1024 
The four vessels of the 
'Mnrvinnd * Hnss, by 


ComparlMH of battle craiiier atrengtb In 10X4 

1024 will have sfient one to three >eurM of their life 
Pven the flagship 'Pennsv Ivania" will have consumed 
eight jeitrs of Jht Ji/o, and therefore will have but 
seven fifteenths of lier original eflbJency, while the 
“IMawan* and “North Bakola,** 'our earliest dread- 
naughts and once tlie pride of our Navy, will lie 14 
)ears old und but one-flfteenth efficient In all prob- 
ability we Shull do Its the British have done, and 
condemn, liefore 1924, the six vcMiels of the **ArkanfiaN**, 
“Utah*' and “Delaware* classes, since all of these 
carry onlj a 12-lntli gun Tlierefore we have not 
Includcil them la the total of 21 battleships which 
we Shalt have on that date Tlie grand total of what 
we might call tlie efficiency •displacement ns reduced 
hi age. for our hatUeslilp tteeti will be 054,407 tons, 
flur six great fNittlecrulMem, being brand new like tlie 
siv “Indlamis,” will laive their full displacement value 


of 201,01)0 tons, making u grand total for the Dnlted 
States of 81 '1,407 tons efficiency In capital sJUps. 

The BritisJj fleet totals, as given In our article 
of liehruary 12, 1021, have been modlfled hy omitting 
tlie capital ships that have been ordered scrapped 
since that article was written, and by Including the 
four new battlecruisers whose construction It toon to 
he commenced These vessels will resemble the *'Hood ** 
They will have less speed hut greoler gunpower thin 
that ship, and they will embody such Ivsmoiw of Jut- 
land und of poKtHsr experience and lAvestlgatlon as 
have not been Included In tlie “Hood “ These elements 
wilt Include the usual bulge protection agulnst mines 
and torpedoee, and an armament of 10-Inch guns 
mounted In triple turrets (not IS-lnch guns, as so 
often lefioried.) Partkiilur attention will be paid to 
horliontnl nmatr TIk. speed will probably be about 

28 knots as compared 
with the S1V6 knots of 
the “Hood”, and It Is 
likely that their dls- 
Idacemeot will lie about 
the same aa, or a Uttle 
more than, that qf onr 
“Indiana.” Oonsequeot- 
1y, we have put then 
down et 45,000 tons 
each , and as they 
should be Just about 
completed In 1024, they 
are Included at full dls- 
placeraent -efficiency 
value amoug the Britlidi 
battlecruisers. 

By the time the con- 
tracts for ttM four 
capital ships are let. 
Great Britain wUI bare 
done no new warship 
constmctloQ for three 
yean, during which 
time her existing fleet 
has experienced three 
full years of depceda- 
tloB, The oonseqaence 
of this Is shown very 
fhrc«eally in Ihe total 
displacement as modi- 
fled fay age^ wbldi drops 
from 64euw tou to 
102,484 COM, Had It 
not been decided to 
scrap the six battleeh^ 
armed with the ISdiKd) 
gen, their age-dli^pUe*- 
ineot vahM would have 
beep m low, that \t 
would heve added less 
thaa<^l6iJ90d tone b ^ 
total mmoiarty, ajesif 

the hetttecndasHii ereu 
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Ite 'ISood” win have lo<t four yaart of btr ohMimm 
tqr 1084. Tha two fliw ihlpa aad **Beiiown’* 

win have toit eight yean; the **Tlfer,'' with ten yean 
foiwp win ba^e only one^thM efficiency. The “New 
and *'AuatraUa**» canrytoy l^loch yane will 
have been eUmlaated ; eo that the yrtiul total of battle* 
erolaer egldency will be 254|860 tona. 

In the Japaaeae tablea are Indnded four battlecrutaera 
of **Amaal*’ and **AtayD'' clanea, and 
the Hater battleehlpa. *‘Kava" and **Tc»«t" 

Turn of tbeae veeaela, all of over 40,000 
tone dleplacenmit, will canr practically 
their fhll efficiency valtte in 1004. The 
battleahip “Bettmi**, a lO^inch gun ahip, 
haa been omitted from onr Hat 

AU Natiena Miat Slow Down, or None 

Tbeae oomparatiTe taMea, ahowlna the 
eifiBCt of age on efficiency, teach moat elo- 
qnently the leeoon that a naval power 
moat boild to the limit In slw and bnlld 
nnlntermptedly, or abe will qulfkly begin 
to go under Age will tell , as shown by 
the big drop of the British battleship to- 
tala (doe to age) from 548,200 to 10M83 
tone. Also, the taUes {tfove that mi single 
power can afford to disarm alone It must 
be done Jointly, by agreement, and pro 
rata, that la to aay, the atrength of the 
navlea moat be determined by h moat care- 
fnl, broad-minded and unprejudiced con* 

Hdmtlon of the several reaponslblUtlea 
of the naval powers titat may be r^re* 
seated at the fortbcomlog oinference in 
WtehingtoD. 

pyepondleraiice of United States In 
Capital-Ship Strength 

We do not know of any stronger argn- 
laeiit against the Immediate completion of 
our Hx sblpa of the “Indiana" class than 
Is presented by these comparative tables, 
and parfiosiorly ichen they are viewed to 
the Uphi of the fact that we have declared 
for a policif of equal etrength with that 
of oay ota49r nary Today, or rut her by 
J924, if the present programa of cotistmc- 
tlon of the three leading naval powers 
are completed, we shall find ourselves in 
the positloo of being about eiiaai In 
cnpltal-ahlp efficiency to tlie other two 
naval powers combined. This would be in 
flat contradiction of onr avowed policy 
The great Inferiority of Uw British navy 
In capital ihips will be somewbal com- 
pensated by her fine fleet of scout 
crolaers, a type In which, by 1824. we shall 
be relatively deficient Her navy la also 
superior In Its aircraft material, since It 
includes several aircraft oarriers and a 
fleet of aoont and bombing planes. AvlUl 
branch of onr naval establishment which 
should be developed is the Hulmiurine ser- 
vice There seems to be a common agree- 
ment in the Navy that this service, eo fhr 
as material Is concerned, U below the 
standard of the rest of onr fleet 

The Moral of the Above Cmapariaen 

The supreme lesson tanght by the 
tables given above is the one that has 
been so freqnently emphasised in pre- 
vious lames of the acixsTuno AMaaioaif, 
namely, that we sboald mend our future 
effort in balancing onr present ill balancod 
navy, going Howly on batUeahlp conatnic- 
tton, mshlng the battlecruisers to oomple- 
tlon, laying down additional scouts, and 
building np onr rabniartne service to the 
point where it balances with the rest of 
the fleet 

If we coiiH[>lete the six “IndUnas" at 
oiu!er our navy will be topheuvy Wis- 
dom dictates that we should direct the 
monqr fhat tbey would cost to building 
UP onr navy where it is weak. 

The battleahlpa can wait A liberal 
coat of greasa and red iepd will prevent 
dotorlotatUm until we resume their construction. The 
oflntracts can bo odjosted without any suefa abaurd 
Ibpiraa of lose as have been predicted. 

Tortbemore, the money directed from the battlesbtpe 
can he need to advantage in larger sappUsa of ammn- 
Bitioa for target practlse» in Intenotvo training of the 
pargbomfl, and to hOldlDg together onr flue Naval Be- 
gem-Hoheof the valuable legadee of the war 


Thfl Cricket on tke Wire 

O KB of the most fascinating fields of wientlfic study 
at the present tlute Is that of animal pH>chi»U>gy 
ffor a number of years the workings of the lolnd of tiie 
higher animals, and particularly of tlie df>raestlctitcd 
anlmalM, ln< luding the dog. the horse, the elephant, tin* 
monkey and the parrot, have engaged the nttentlon of 
large nuniliers of Investigators. Likewise, tlie at inly of 


animal psychology has thrown some Interesting light 
upon that of human brings, bi>tb of adults and of ihll- 
dren, but It Is cokiparutlvriy recently tbat attemids 
have been made to stwly Insects from tlUn iMdnt of 
view Not long ngo a learned Germait Mlentlst, Prof 
Regan, made certain curious e iiertmentH wKb the ordi- 
nary field erh kets by means of the teleiihnno We are 
itidriited to a writer in ITosshm (Stuttgnri) for no ac- 


count of the veo Interesting tests made and their re* 
umrkuhio resultK. 

Tlie exi>erlnicnter Ugtin ly em.loalng four square me- 
ters of the fliNtr uf u nMim with glum plates. Within 
this enclosnre he pluf-ed tiu, nn-tUtr of ti telephone, and 
likewise at some little dlRtum-e fmm the lulier, a glass 
\essel whow* sides aere co^ireil vltli black x»opper and 
wlilc h cimtuinecl a male cricket Tlie inivc i ut once be- 
gan to (lilrp lou(]l>, uIiereuiMin an uii- 
muUd fwnule cricket mas si*t uiwii tl»e 
floor Tlie* newcomer slctwly and eautlously 
nuolH ht.r wav tc»wiml the InvtHlble tuusl- 
dun, hut Just then the professor Icmered 
It bit uf Mire gau/e <t\(r the lop of tlie 
glass vcwel ci aitiilnliig the naile cricket, 
’Which frlghtrnec] the latter Into Hllenc^ 
Mmiiwhlle another male bad Iteen placed 
In a distant nsaii of the saine building 
and provided with u stnall ball tulcToplume 
cMinnectecI \\Ub u very seasItlM. Isix tele- 
phone 

No sooner had the voice of her first 
admire r l>een MtllU*d than the fotnale 
(ticket beard the voice of her second male 
liiMNt isHiiliig from the tdoiibouc She 
at once turued her back upon the glass 
Msml which slie had Ihhu aiqinmcblng 
and moved somewhat beKltntlngly but In 
the rtglit direct Uun tuwurd the telephone 
Tpon arriving at a distance of barely a 
tmUmeUr from Uie receiver, she halted 
and appeared to Ilstim Inti ntly to the 
distant aerenude Ibis exfieiintcnt was 
r«*tHiited a number of times with other 
pairs c»f (Tickets and always with the 
same siieress Eventually It was found 
to lie not iicH'essary to liegin with the voles 
of tlie flrst cricket confined In the glasa 
honw*' 'Ibese exiSTluiinta while amus- 
ing In thf*iUH<]rcfl arc made with a stTlons 
object and Uie results are Instructive 
Hiey pro\o to begin witli the delicate soi- 
sltlvencsM of the telephone even with re- 
ganl to the Hounds made by the lower anl 
malR, They also reveal hitherto nuknown 
facts regarding the semw of hearing and 
thi juejital qualiths of insects When the 
first experlmintH were made a loud tone 
telephone with a suitable microphone was 
employed, but It was found tbat this was 
InodtlHablo because of the dellcscy of 
the organs of hearing In insects It was 
discovered, too, that tbcw* engans are 
not sltnated In the antennae, as was 
formerly supposed, hut in the lower seg 
ments of the forelegs. When these peg 
menu are loot the insect finds it difficult 
If not ImiHswible to isTcelve the call of its 
mate 'these pseudo “cars* onntaln 
mlcTcwcoplcally small strings resembling 
parchment In their nature and set Into 
the rigid chltln Hlileld Iho sound waves 
which strike these strings are carried 
thnuigh a small tulio to the minute audi 
tory mipamtus of the insect, which re- 
sembles on a Hinall sc-ale a sertes of organ 
pipes From thcHit the vibrations are 
carried b> special iienres to the brain As 
will l>p Hi*en tills arrangement suggesta 
that of the nerves in the c*ochl(^ of ths 
biimnii onr nciwi\er tlie tones glvsn 
forth by iustH^ts arc , most cef them, so ex- 
tremely liigli as to Is? Imperceptible by 
himinn ears 

'Ibe iiecitllar ehlrptng sound uttered by 
tlie mule cricket Is miide possible by tbs 
itrcumstaiicT that the left wing cover is 
ulnioHt * utlrely covenHl by tlie right wing 
co\er This cuabics the insect to draw 
the rl(,ht wing w 1th an idi uu.d c rosa \elu 
across a siucNdh uutstamllng vein on the 
top of the bmer wim. emver, with much 
the muuk motion ns that of the tsiw of 
a llcMle I he sound thus produced Is ex- 
treme Ij faint In Itself, but it is greatly 
si rcngtbenc'd by menus of four resonant 
bits of imrcbmeiil like skin so tluit it can 
be heard for a diutanoo of mon than 100 
inclers (about 3H0 feet) It must he remeinliered that 
while the note semndH very inonofoncms to human hear- 
ers, it Is not so to 1h( crickets themsedveH This Is 
sliown b> the fact tbat If a note be blown nism a plteti 
pipe* of exactly tbe same height ns the note made liy 
the cricket, tbe animal makes no re^ismse to It, since 
its chlrttlng kg a far more artistic us well us u cum- 
plex semnd 


TABLE SHOWING RAPID DEPREaATION OF CAPITAL SHIPS 
THROUGH AGE 

No Ships Armed wrlth Gans of lAvt than 18.5-lnoh CallbcT Included in 
These Tables 
United States 



3 



1 




BattlcHhipM— 

s 

1 

f 

I 

I) 

S 

9i 

|S£ 

hi 


4 

Ij 

M 

i 


e 

1 

11 

F 

Indiana 

101!4 

43,200 

6 

250,200 

0 

17/17 

2.70 J(N) 

Har> land 

1021 

32 000 

1 

32,000 

7 

4/7 

20,060 

(Jiilortidu 

1022 

32.000 

1 

72 000 

1 

17/15 

28.274 

Washington 

1022 

32,600 

1 

82.0(NI 

J 

17/15 

28,2.74 

West Virginia 

1023 

32,000 

1 

32,000 

1 

14/15 

30,427 

Tennessee 

1021 

823)0 

2 

64,600 

3 

4/5 

51,080 

New Mexico 

1018 

82,000 

1 

32,000 

0 

3A» 

10,200 

Idaho 

1010 

32,000 

1 

32.000 

5 

2/7 

212133 

Mississippi 

1017 

82,000 

1 

82,000 

7 

8/17 

17,007 

Pennsylvania 

1010 

31,400 

2 

02,800 

8 

7/16 

20310 

Oklahoma 

1016 

273)0 

2 

55,000 

8 

7/15 

2.7,000 

New York •• 

1014 

273)0 

2 

54,000 

10 

VS 

18,000 

Totals. « 



21 

722,000 



554,467 

Battle Cruiser 

a— 







Consieliation 

1024 

483)0 

6 

201.000 

0 

15/16 

20I.0(N> 

Baiileshipe — 


Great Britain 




Royal Sovereign 1016 

2n,7ri0 

5 

128,700 

8 

7/15 

00,083 

Queen hllxidietli 1015 

273)0 

5 

177.500 

0 

2/5 

55,000 

Benbow 

1014 

25,000 

4 

100,000 

10 

1/8 

83313 

Erin 

1914 

23,000 

1 

23,000 

10 

1/3 

7,068 

King George 

1918 

23,000 

8 

09.000 

11 

4/15 

18,400 

Orion 

1912 

223)0 

4 

110,000 

12 

1/5 

18,000 

Totals 



22 

548 2.50 



102,484 

Battle (Yafwjr# — 







Enlarged HckmIs 1024 

45,000 

4 

180000 

0 

16/17 

180,000 

Hood 

1020 

41,200 

1 

413)0 

4 

11/16 

302213 

Repulse 

1916 

263)0 

2 

5.7,000 

8 

7/17 

24,733 

Tiger 

1914 

283)0 

1 

28,700 

10 

1/8 

0,700 

Lion 

1912 

20310 

2 

72.700 

U 

1/5 

10310 

Totals 



10 

H.V},400 



254,080 

BaG/eikipe— 



Japan 





Koga 

102S 

40,600 

2 

81,200 

1 

14/15 

75,787 

Negato 

1921 

833)0 

2 

67,000 

a 

4/5 

54,080 

Ise 

1918 

313K) 

2 

62,520 

0 

8/5 

37,612 

Paso 

1915 

80.600 

1 

30.0INI 

0 

2/5 

12,240 

Yamasblro 

1917 

803)0 

1 

80,000 

7 

8/10 

103SO 

Tbtals 



8 

272,520 



1054)39 








Amagi 

102;{ 

483)0 

2 

87,000 

1 

14/15 

S14i00 

Atago 

1024 

433)0 

2 

87,000 

0 

15/17 

87,000 

Koqgn 

1014 

273)0 

4 

110,000 

10 

1/3 

,kM*67 

Totals 



8 

284,000 



204.807 


COMPARATIVE STRENGTH IN 1924, AS MODIFIED BY AGE 
Sblpa Carrying 12-Iueb Gona Not Included 

Battlcehipe Battle Cruieere ToiaU 

Unltod Stotea 554,407 261,000 815,467 

Gnat Britain 102,484 254.086 447 400 

Japan I054HU 204,887 400,8(16 


A Mpttsl dllp Is ahwkito In flftwm yssrs. TIm mhav* CMtlmnlMi of HSaleney In 1U24 nn bonefl 
npew tbs awdwr of t«srs of awful Ufa rsnodDlna to wob ship in tin three navlea 

Tabu ahowing loss of efficiency throogh age 
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SCIENTIFIC AMERICAN 




From Opium to Hash Eesh 

Startling Facts Regarding the Naroodc Evil and Its Many BaniiBeatioiia Ihroiighont the Wddd 

By Dr Carleion Simon 

Special l>eputy Felice Coaiintaalfnier Id Cliarae <if tbe N«w Torfc Clt|^ Folk* Narocrtie EHTloloti 


It ta Qffiuilljr mixed with 


** A ND the nplnin came 
from the luiflt where 
the frafCTHDC iKtl>i>y perfumes 
the Hlr unU wtH*ra lunguor- 
UUH ilreuum dlflwulse the grind 
of dull iitonotony ' 1 

might iidd to this thought 
And now comes hash eesh, un 
undent drug, new to Anicr 
lea, and one that would 
make II wmsleti Imilitn love 
H icmnltc boulder It Is prob- 
ulily the nsMt violent of sex- 
ual stimulants, which ac- 
counts for Us popularity 
gain opium 

Defnre I go further Into the subject of drugs and 
dreams. If a whliiislcnllty Is piirdonnblc, I would men- 
tion liero, the literature of drug addiction >ew peo- 
ple know there 1 h such a liternturc IK> jou remember 
Do Quincy's *‘4*onfesslonN of an Opium Ruter?" Hero 
Is u typical ndnatown lyric, ahl>re\lRt4Hl from a poem 
by George Hull, a writer of undenvorld flitlon Hull, 
by tile way, Is I lie son of an Kast Indian Missionary 
“Dr Fat of Thlnatown, he makes fat people lean. 

In the pnnde luiso of ii ixtiipy dnxc, 

'Nenth dnigons gold and griHm, 

He sings his stmg, the wlsdc night long 
•Six bittw hop for your he cries, *nnd four bittoe bop 
for jmi?’ 

‘You m'M'p hlttee the pipe 
before, two bittce hop 
Will do' 

And all night long, he sings 
this song, In a tunnel at 
No 2 

•You iie\er hlttee the pl|»e 
tieforc, Two-bittee hop 
win do"* 

Tlw iwpuhir song writir 
sings, * Dreamy, D r e u m > 

Ohlnatown, Wlien the 
Lights are Burning l-ow ' 

Tlie writer of more dlgnl- 
lled lyrics iiens, *'In the 
Garden of 8leet>, Wliere Pop- 
ples are Bom ' Tills, of 
course, la ii Hjmbollcal lyric, 
but It suggests tlKj iH»ppy 
Bleeii and the dreams which Trend bad not yet clasri- 
flod Kroiii the pocket of an addict we tiaik a bunch 
of verses. Ttmr lines from a long poem, describltig the 
delights of early addiction rend 
••Oh, l>r Binvm tell me true. 

What did 1 ever do to >ouT 

lou immed a law that took my dope away 

Give It hmk to incs I PW * 

Jack miyle, a wonderful writer, has given ns, •TTbe 
Pofniy GtriM Husband’ Motion picture literature Is 
fun of knock-down ami drog-out drug stuir, and so 
addfctlon has proiluccd a merature, Imt iho drug litera- 
ture that New York’s Police Commissioner Klchard E. 
Knright Is Interested In, Is, •‘Written In tbe SUtnte 
iwioks.” 

The Commissioner Is a far- 
sighted man Not because 
he apisdnted me, tmt because 
he realized Ihe heu\y In^ 
nmds the narcotic eril was 
making and the close eon- 
ncctlou between addiction 
and crime I regard him as 
a BW isT cent police com- 
mimloner 

When drug addicts In the 
United Stall's had reached 
the startling total of l,P88, 

000, quoting from tlie Ogura 
c»f lIsprenentatBe Bulney, of 
lIllU^B, Oominlssloner Kn- 
rlirfif derided on drast Ic 
mPttHuree. He realised tliat 
00 per cent of addicu w«e 
criminals with records, In 
M>me Inatances. roachtng 
from Vam'imver to New 



tnuMtoM ed tiBi H«h eg WdlL 
It Is « gmikHiw flm mt 
bss to bs ftmgbt wttb iHL | 

■hMi s Ust of iBKMre tbom 190 
promliiant Nsv Toife sddlets. 
Aiaoog thsm srs srtlstii^ Ao- 
atrieet 
at 


An opiwB plpe^ known In tko Tenisculsr m a "sUn** 


York Then he aske<1 me In to help eleer thO sltiuitlofL 

With my knowledge of drug addiction and under- 
world Information acquired as an expert for tbe New 
York State Narcotic Cummlsslon, and extmwlvo experi- 
ence of a life devoted to tbe study of psychology and 
iTlinInology, I consldcml It my lutriotlc duty to help 
cnuih this evil No financial gain or political ambition 
Is ln\o|\ed In our tnisade against drug bondage and 
its many ramifications. 

From the standinlnt of the police, all the romance 
of the songs and short stories is swept away on the 
fames of a drug whiih brings depletion, depresslnn, 
|)o\erl\, despair, crime and death, and only a world 
w*ar waged night and day keeps this acourgo from 
sweeping huiminltj to hell It a world war, for I 



An opfuM ^y-out'*. or Uie necesiiry ImplesMnU of Ike addict 


have sctret mission men In Europe and the Orient, 
and have a close cooperative understanding and a 
system of information wttb practically all Important 
dtles In Europe and America. We have, now at Police 
Hencbiuarten, the first and largest clearing home In 
the world on the drug truffle and drug addiction. We 
can furnish on short notice pictures and records of 
almost any known addict, smuggler or vendor lb any 
city We ha>e pictures and records sent us froiu the 
governmmits of France, Belgium and Canada, and re- 
imrts by which we can feel daily tbe pulse of the 
octBIty of this evil 

Not only In the hovels of the great Bast Side of 
New York and the slums of other dtles Is this reason- 
dethroning, death-dealing baUt found, but in tbe 



Borne are bmoesBt vSetUM, 
others have sought SEXcIte- 
msat and sehsattoh, and go 
to the Mums for ibelf fopfiy 
Tbe drugs moat used are 
Chim opium and its derivatives^ indsuliag codeine park- 
gorie, morphine, heroin , cocaine, a crystalline alkaloid, 
derived from the leal of the ooooa plant . and ftM latsat, 
hash eesh, derived fton tba Indian bonp, Otenalbas 

/fVdIfW 

From hash eesh, significantly enough, we derive our 
word assamlu. This drug only recently has found Ita 
way into tlie United Btates, being smuggled by Turks 
and East Indians. It Is not |»olilbIted by tbe Harrison 
Federal Narc«»tlc Law Tbe only law covering it Is tbe 
new Sanitary Code I-aw of New York City, uuler which 
our department now operates, and without question, this 
law wilt be added to the Federal Law It la no crUns 
to po oac s s , sell or use this terrible drug anywhere out- 
side of New York Git> — for tbe time being, at least 

Addicts* methods of taking 
drugs are divers. Cocaine 
and berotn are usually 
snuffed Morphine Is taken 
by hypodermic needle, or In 
tbe absence of a aeedl% an 
eyedropper la naed. The 
common method of ualng 
ot»luro Is smoking, and this 
Is an Intricate procseas, re- 
quiring experience. The 
gum opium has to be rape- 
daily prepared. Tbe gum Is 
ideked up in a about 
the slue of a large ralslD. 
It Is placed on a tool re- 
sembliiig a darning needle, 
and called a *>ett bockT* 
(Chinese) WItb this Im- 
plement it Is rolled on a hot 
pipe bowl held over a peanut oil lamp and •‘ehled** 
(Chlnera for cooked). When rilled the pUl U prearad 
down bot over the small bole in the bowl, and tba addict 
lying on btp, throughout the cooking and nnoung pfo- 
cess, hrids the pipe over the lamp and, with a **long 
draw,*' tphales tbe fumea deep Into the lungs. 

There Is no form of drug ustag so luxuriant as Is 
moWng “hop** (Chinese for opium) 

It remained for a drug addict to call attention to the 
fact that a fluid may be expr ess e d under tbe Skin by a 
iwnctvre and preraom Tbe usual form of sslf^adiala- 
Utcrlng morphine by a street addict is to make a punc- 
ture In tbe skin with a safcty-pIn. An ordinary eye- 
dropper la then filled with eolutloa and pcaraed against 
the lauicture, tbe fluid brii« Movriy forood under tbe 
dermis. Anyone who has 
never b«tea sew tbta novel 
nwthoif'emplQyed mamis itt 
tbs ease and rapidity «f the 
tnlscdon. This Idea, with- 
out queatton, results Mm 
the riUmpMus and saie la 
proeorihg tbe ovdiDafy eye- 
dropper and waa adopM 
alw tn avoid laws regiflatMig 
tha pWrasslen of hypooermte 
arrings and nasdla. 

To staav nut tbausa the 
■nuggting and ailtfag sc 
drags, myu dMriou 

won, znKir imtvni w nwotf 
iMn-* ter. VM» I «nt 
tedc^ <Mkr tk» fteft 
3»i 

siarilfc AwkAaw j 
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ellTrlnQMtiii d«y iktA alght X 

tt»» Met ftnir MCttont * 

’ tettate 1* Oldir tnd more experUmoed men, qoaUfled 
to IKWUM ukI btndlo CAM In coort 
aoetioa S. CMu After street vendors, bdrers sod 

SecttoD t, ThUi ts the most InterestUig, for It Is the 
my s tegl ops otcttoo— tbe source of nodergroond Infor- 
mAtloiH*-«n typ es of people who detre Into the very 
bSArt of Kew Torh, Into the bondolrs of fslr Isdlss, into 
tbm drfpsliig reoms of tbSAtrlcal Btsm sod smoiif the 
telsare ^dAssss, where nniestrlcted vice msy be msln- 
tslned secretly la an Atmosphere of snppnsed rcflne- 
taent. 

tone 9t thest secret agrats delve Into the tower 
•Ddgt sniHrtrmU and into crimlnAl life— the dagenerAte 
denUetu of the underworld, whose condition as socIaI 
outcasts Is rendered nx>re helpless, h<H^ess and pltltbie 
hecAOse of their slAvery to dnigu Many of thew eecret 
Agents never appear at beAdquarters and are known 
only hy nambm. We aim to detect every drag user 
We have spies everywhere and are proud of It 
Section 4. The nwrine section, covers roost of tbo 
water-fmt docks, piers and ships at anchor 
Smugglers, I m p orter s, vendors— all deal In lUldt 
drags for the same reason that they bootleg whiskey 
— ^or proftt 1 know of no criminal endeavor that 
brings quicker or larger profits. Adulterated for street 
sales, the profit on drugs Is about 900 per cent If 
the drug happens to bo smuggled from Qermany, you 
can add Increased profits due to the rate of exchange 
Of dollars for Oerman marks. 

Drugs for pleasure began so far back we can hardly 


home of the beat of i p t c a t i o p s cannut hold lu <^utruL 

Men who hold rcq^aalbls poaltloaA, when Uiey be* 
come Addicted neglect their busmesa Their efficiency 
runs down the scale to inefilclaucy and tlwy luse tlidr 
posttloiw. Gradually more of the drug must be taken 
to BAtlffiy higher moral faculties, slowh but 

surely, are obtttorated. The addict <*unn<>t work. 
Money must be obtained. They pawn their valuables 
and those of tbelr relatlvei. Tbelr household goods 
follow The domand must be oatlsfled The mat of 
their dally supply mounts from two or three doiinra 
to from $10 to $19. 

They have no way of getting this daU> "doi>e’* tax 
legitimately, and so they enter crimlual life, ami — nuuiy 
die from overdosage— others indirectly from nininu 
trttum. 

We draw a strong line of dsmarkatlon hetwuen ihc 
street or criminal addict, and the patient In care of a 
pbyslclan. We do mrt molest any reimtuhle ph>Klclun 
in the legltlniate practice of bis profession, or the iHsir 
unfortunate who Is Muffering from a dlsonse nml who 
requires alleviation from Ills pain In tlie interest of 
humanity, the criminal addict, the street vendor, anil 
the smuggler must go 

A Photoffnyriiie lanovation 

P HQTOOILAPHBlUi have tong desired to find n 
metlsMl which would enable them to Uevcloii mi<u 
tlves without the exclusive use of the dark nntm, sItK'e 
because of the dim light tlierelD It Is often difficult to 
Judge whether the plates liu\e rea<lic«l eva<11y tlu right 
degree of UeveloiHiient, and tliey are only tisi familiar 
with the fact that neither an undeveloped nor an 


sur> The course of the development Is perfectly nor 
imil Even from the most lUglily sensttlve plates, pro- 
vided, of course, that the esiiosure has been properly 
made, one obtains costal clear lUctures. even In cases 
vhere control plates, wtdeh liavc been developed with- 
out tt»e addition of the pbcnt^-safraiUn are entirely 
cl< aided 

After being developed the plates luive a reddish tune 
not unlike tlmt of the ortho-chromatic plates of com- 
merce, but this red tint readily atal completely dis- 
appears after t he fixation and washing of the pii ture " 

8liH*e the proteillxe effect of the solatlon does not 
depend upon Immersion In the latter hut Is dne to a 
iheinUiil Hiiloii of the pheno-ttafranln nism the silver 
tiromlde, the tdate cun bo rciiH>vi>«l from the develop- 
ment from tlino to time and f)bscr\o«l under the bright 
lump light wltlamt risking cloadlng It ' 

Ortho-ohmnmtU pliiteu cun also be d(vH(»ped In tbls 
manner under yellow light Dr LUppo-Cruiuer «»«- 
tfmiPH 

* ]»r(K>ess can la* used to great advantage also in 
the case of panM hr<itmitu plates and i»f which 

are Kenslttve to red M^ht Of coiinas In Ruch cuaes, the 
lesM'iiliig of the m iiKitt\enewt through the presence of 
phcno-aufruiiiu In the dc\eloi>cr Is nt»t MUflkdent to per 
iiiit of the use of >hI 1 ow I|*,hl Hut vorj bright red 
light whlih will cuuH*» the plates (o be badly cUmdeil 
In wn ordinary dcM leper ran l*p used without difficulty 
In the prow luv of tlie plu no wifmiiln 

While thus far \ke have eonslderetl a verj brief use 
(»f tilt dark riM»in and >illow light Instead of pure white- 
light, the Inxintor furtlier dlret thins bv means 

of whhli h»ith of tht*se inn lie dlK|a*nsed ulth when to 
do so is con\enient us during travel 


tmc« the origin. Wo have 
tniced the connection be- 
tween crime and drugs back 
to the tenth century when 
(xtrtain tribal rulers used 
narcotics to Incite subjects 
to murdw 

I have definitely estab- 
Usbed the fact that tliere la 
a wealthy drag ring in Ger- 
many whldh vies for drug 
addict sales and world su- 
pre “aacy In this trade with 
lApooeac distributors. Be- 
fore the Harrison Law was 
possrl the opium importa- 
tion into this country, legiti- 
mate and lUegttlmats, was 
around 1,000000 pounds or 
Chinese “funs'* annually It 
is hardly poarible to com- 
pute It at present, hecanse 
smuggled importations are 
wo carefully hidden. Drugs 
come In from Mexico, Can- 
ada, Bastem and Western 
Coast ports, from South 
America, Burtqpe and the Opinui 

Orient 

All the opium needed for legitimate use could be 
raised in California All the cocaine needed for surgery 
Is a small part of what Is used to add xest to sensation- 
craving lives. 

The **iDovl^ thriller does not exaggerate. One of our 
men, a brave, efficient young felhiw, died from tbo 
effecu of a hide administered hr an addict In a raid 
Oomered In a rooming house In Brooklyn, my men bad 
a running gnn fight np and down stairs, Into the base- 
ment and round about with Spanlah drug smuggtera. 
One of the amugglerB was shot dead, after a chair had 
been thrown through a window by one of our detectivea 
to attract the attentloa of a waiting squad outsids. 

Tbm Is little drug addiction la China. The law is 
too severe^ Our smugglers are Italian, German, Jap- 
anese and 

Almert •nrf iMp tor a tl^ «rried ww, wujs^c 
drwi. th«r h»v. been ftmiid hlddm la t«toe bulk- 
KaadiL oont bunkers and in a hundred diffluent cleverly 
conesnied cschen Chief englneen and other ship’s oflb 
uM and men hare been eom^pted by this smugrilng 
ring and have been arrested by na Individual smugglera 
toitn cooeer^ 5f«gs la shlpmenu of olive oil and 
JiMV IMgM, III dWMrw', luilr. In 
IU<a«t ot 0l¥MN.tB eartrliUps briti, and In a myriad of 
ways. 

ffsasnn fto'lhe laerease in drug addiction lies la the 
fimt that lUiT&vidttaJ who toksa drugs for a rtoit 
iMod b e itin to sn abatfinto alfive to a demand whirii 

This baneful iofliMOce 
todlMfihtltotlh* ^ driimatfoo. The indi- 
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from the popp/ pod to the final retail package called a * 

overdeveloped negative yields the best rcsultH in the 
flntahed picture. This desire lias tiei'ome e\in moro 
urgent beoause of the rec-ent progretw In the art of tuk 
Ing pltotogruphs In natural colors. A Oennnn inventor. 
Dr Lfiiipo-Cramer, la one of the most recent claimants 
of the honor of devising such a prt»cct». The pna'css 
In question Is known as the ’’Safrunln Process,*' and it 
Is deerribeil by the Inventor htmsetf in Die Umaohau 
(Frankfort) for March 10, 1021. 

The new process Is v-ery simple, requiring for Its 
operation merely a suitable amount of the red dye- 
stnir known as pAimoMifrohilii A solution of this sub- 
stance In made la ordinary water in the proiiortlon 
of 1 3.900, and 10 cubic centimeteni of this solution 
are then added to every 100 cubic ceuitmeters of the 
ordinary developlag solution. Since the developing 
solutions have no Influence upon the dvestufT, a larger 
supply than needed of the mixture esn be prepared and 
kept in stock for tlie sake of oonvenlence 
Devetoptng solutions thus mepared have a very clear 
red color so that every detail of the picture can bo ob- 
served with the greatsst convenience and accuracy Dr 
Uippo-Cnuner makes the fellowlni remarks respecting 
the application of hia proceaa* 

**Tha operator must take care to leave the plates for 
one minute in the red colored developing solution before 
expoffing them to xrilow light, ao tlmt the dyestuff will 
have time tboroogVIy to penetrate the seositlTe film and 
make the latter non-senslUve to yrilow light. I, myeelf, 
make use of a five-candle lamp enctosed by a very bright 
yellow shade, the develc^Hitent Is complete within 1 and 
Vk mifiutes directly under the ll|dd of this laiiip> no 
fuetber precaution than that stated above being necca- 


Ifo wijH * Ily otwcrvlng 
the following dlnttlnns tlie 
niimr highly m iiHltlve plates, 
liK lading tliimt* wnsitlve to 
nilor, ttin be de\eloped en- 
IlnHy wifliout the uw. f»f a 
dark nHim by ordinary 
foiirf/o Ihjht Tlie operator 
iiiUHt immerse the exposed 
plate for one mlnutL In a 
1 J,0(M) plu mesa franln solu 
tton the llghi being, mimn- 
whlli-, entirely excluded, he 
ihtn IlghtM his candle which 
Hhouid he plnccd at a dls- 
liim-e iif 1 itm) % melcni 
tidxiut 5 fivl), after which 
lilt plate Ih tiikin out of the 
d^e solution and placed In 
an onllmiry development 
from whifh an eiUlrely un- 
( loaded nogntUe will be se- 
en nnl 

Dr UlpiMeTrumer closes 
bis urtklo by a brief men- 
rion of u new and Important 
Meld of application for the 
ieck** dm*iiHl1lM*r dlsoovi'red by 

him Since X rn>H remain 
prtifilnilly undlHiariMMl by the dyiwtuflf In the sensl- 
llve film, plates InUmlcd for the taking of X-ray pic- 
tures rtiii hi} pre\loiiNl.\ Imprtnnintetl b\ it suitable 
dosfiisitlxor nnd put on tiie market ready to use Pintos 
of this sort HIM be uii|iackod under a yellow light, 
plHi-wl in the plute tarrier and developi'd without any 
prevloOM munlpulatlon (Tlie Inventor has applied for 
a patent on his process of deHenstttslng X ray plates.) 

Colora of Antiquity 

I N tlie UUlsIon of I>\e i Iwiidstry of the American 
CJbcinlcul SiKiety ut its recent niwilng. Dr J Msr- 
ritt Mutlliows gave us hln opinion tlmt the fast colors 
of nntlquttv were not sfi mu< h due t« the bettor dyes 
employed but to the fact that in tlie application of 
these dyes ii great deal iimre care was exercised and a 
great deal more lime takiii In the dlsensslon It was 
|M)intetl out tlmt advam-cH ia economy In the applica- 
tion of d>«i (iin iHHily lie iiccomiHUiIcJ by a deteriora- 
tion In quullt\ which eiiiphnslxos again the point oftoa 
made that Ann rlciin miulc d>eM theitiselves arc not so 
niuih open to crltlriHin as methods used In their uppU- 
c'ation It hiiH boon pfdnted out also that methods are 
iHit apt to Improve under present eomlltlons when the 
price of fuel Ih hu< h ns to tend to sliorten every process 
w litre heat Is employed, such ns, for example, the 
pnqier stctimlng of printed goods following tlie appllcn 
tion of dye One observer Iws said tliut the require- 
ments of organised labor are soch that the time of the 
men engaged in the work la shortened as much an pos- 
sible 8o long as these and similar conditions obtain 
It can hartlly be expected that Improvementa can be 
made in tlie dyestuffs themselves which will altogether 
make up for deflclemy In their proper use. 
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What Do You Know? 

The Edison Questionaire — ^Its Ann, Its Results, jund Its CoUatend Sig nifica nc e 
Am Toll by Mr. Edtson to the Ekhtor of the Saent^ Amencan 


P RYCnOLOOISTR today w rawHy cuncemiHl with 
Hudlnx the right loun fnr tUo Jub aud tb(> right Job 
fur the mau Ro far aa tbiy have tt» do with M‘l(*t-tlDg 
men fur mechnnIuU work, thdr rat thodH are well de- 
vtUo])ed| ileflnltt, imtlaf«t*tor> In Ihelr roMiilta But 
when It ettmea to pltklug brutu wurki*rii the Hituation 
la dllTerent It Is not eusv to w t a man s brain to 
work hefure your eyes and nnteh It fUULtlon ak U Is 
to (iHHk up on hla Angers l'r(K‘e<lum for the selection 
ef executlTe workers is still (.haottc, still leads to no 
definitely Hartsfactory or s>Klemntle results. 

Yet It is here tliat the need Is most keenly felt for 
testing a mans ability without actually putting him 
to work If we select the wrong man to turn erank- 
riiafta, the I(»ss is Itmlted to the num<M*r of craufcshafts 
he iBD Hpull before we find him out Such a loss may 
be heary, hut It 4t limited The loss that may bo 
caused by a weak executive Is, on the other hand, 
gnlte without limit Mr Hdlaim says that single min- 
takes of minor executives have cost him as mwh as 
$6000. and where it can bo as bad as that he Is lucky 
if it has not been worse. For let It be remembered it 
is harder tu loeate a weakness in the executive force 
than one In the shop 

Hr Kdlsnn has found out all this to his loss. "U 
costs too much.* be says, ‘*to learn whether a man 
la s gotsl executive by trying him out <m the Job Ho 
I made up my mind that we should have to have a 
formal U'nt of some sort This brought up the question 
of what we should took fnr . whai Is the most Important 
qualification for an executive? 

"When I call upon one of my men for 
a decision, 1 want It right away When 
his department calls U]Min him for a de- 
dsloD. it wante It right away Us all 
very well to say that you have got to 
look up the data cm which the dedslm 
will be based, that you know Just whore 
to look, that data and decision will be 
fortbcfkmlng tomorrow aftemmin But I 
want the decision now , the department 
wants It now It Isn't convenient for me 
to wait, and certainly It Isn't convenient 
for a whole department to hang in the 
air for mu indeterminate imrlod waiting 
for an executive to And soraetlilng out 
that he might have had right In his head 
My business is just like any other when 
a decision Is called for It must he forth- 
coming And the man who Is to make it 
must have all the pertinent facta. 

"On this ground It seemed to me that 
the rery Ant thing an executive must 
have Is a fine memory I asked myself If 
I bad ever beard of a high-class executive 
who lacked this quallAcatlou I hadnt 
have you? Of (Tourse yon haven t Ho 1 
determined that I should test all candidates for Ixecn 
tlve pcHdtlons by learning what 1 couhl about thdr 
mcmoiios. 

"Don t misunderstand me Of course It does not fol 
low that a man with a Aue memory Is necessarily a 
fine cxocutlTc He mlidit have a wonderful memory 
and be an nwful chump In the tmrgnlii But if he has 
the memory he has the Arst qnallAcathm and If he has 
not the memory he lacks the Arst quallAcatinn and 
nothing else matters. Kven If afti r pusslng the mem 
ory test ho turns oat to be a failure and has to go, 
much motion and exiiense will bare l»een saveil by the 
Immediate dlmlnatliai of all candidates who lack this 
Ant requisite of memory 

"The questionaire that has attnnted w> much ntten 
tion and hoin the target of innih irlticlsm was got up 
on this ImsIs The only way I kui>w to test a man s 
memory is to And out how mndi he has remembered 
and how much he has forgotten Of course 1 don t 
care dlrtntly whelher a man knows the capital of 
Nevada, or the soured of mahogany, or the location of 
Tlmbnctuo Of wnirso I dtm t care whether be knows 
who Desmtailliis and Pascal and Kit Carson were 
But If be ever ktmw any of Unw things and doeim t 
know them now, 1 do viry mm It enro about that In 
CDtutecUtm with giving him n Joh For the nssiimption 
is that If he has forgotten Uichi» things be will forget 
Bomctlilng elso th^t has direct Waring on hls Job 
"ThlH memory V ours works In two ways. The things 
that are always before you, tliat you are cnntlnuaUy 
conscious of knowing, comprise on InslgnlAcant part 


of the cnntdits of your uuntal warehouse. Every au^ 
rnent of your life from the time you were old enough 
to perceive things at all, futta and facta and more facta 
have been sifting into >uiir mind through the tbinga 
you see and the things you hear and above alt throuiA 
the things you read — tlkrougb your every contact with 
the external world Millions and millions of facts 
which bare come Into your mind in this way ought 
HtlU to be there They stay down under the surface 
until yon call for them— then if you have a good 
memory you find them t»oppltig right out. A man with 
a really Ane memory (»f this type will often surprise 
himself by remembering a lot of things which he would 
uot have supposed be had ever known, and which he 
can t for the life of him ImaglDo how or when or where 
he learned 

"If I tell you something now, and yon know that 
T am going to ask yon alwmt It tomorrow and that it 
Is going to be Important A>r you to know, you are a 
poor creature Indeed If you can't make yourself remem- 
ber It If I tell yon something that tuterests yem ex 
nnMllugly, it is mighty strange if that doesn't stick, too 
But that Is not the kind of memory tliat counts. 
Don't here for u J<di imd tdl mo tliat yon tun re- 
metiib(*r anything you want to, anything you consider 
worth remembering Out of every tliousand facts that 
present themselves to you, 1 should think that at least 
UQO come unobtrusively, without the slUditest Indica- 
tion whether they are t» lie of any subsequent Im- 
portaneo to you or not If yuqr memory la a success, 


it will reproduce— wltbJ II the proper limits of human 
ralUblllty, of i^mrac — any one of these Itema, when 
and where you want It 

"Of course If 1 ask you lOO questtons at random, 1 
am going to strike some low spkHs In your knowledge, 
f am going to ask yon some things that you never have 
known at all No two lanipie have i»reclsely tlie same 
luKkgnajiid of facts But I do not expect anybody to 
niiNwer every one of my questions. They are selected 
with tlie Ibought that tbev aball deal with things taught 
In M bools and iNilleges— things that we have all had op- 
IMirtunlty to team, facets to which we have all bera 
ex|Mised during the course of mir education and by 
our ordinary reading Their subject matter Is of no 
Importance — they must merely l»e things that my ap- 
plicants may fairly be assumed to have been taught at 
sunie time Everybody must necessarily have been ex 
IkuBcd to a very large majority of them But if any 
(nudlilnte should apower every question on hls paper, 1 
HhouUl want to know where he got hls advance copy 
of the queatlonsl I am not looking for 100 per cent 
grades , but I am looking fnr, and 1 think I am entitled 
to expect, 00 \wt ceut grades. A man who has not 
got 00 per cent of tiicno facta at hls command is de> 
Ariont either In memory, as discnsiied already, or In 
the power of actjulrlng far^ as 1 shall proauitly make 
clear And cither defldeacy la fatal for my pnr> 
poses." 

Mr Bdlaoa's Insistence upon memory as the object 
par eaceltefitv of hls tost surprised ihe. 1 had revotved 
tbo questfonslre In my own mind, and had w tcccedod 


In Jnstifylttg It on a aomewhat dlflkrsnt bsHa. It haA 
seamed to me ttmt It waa reaaooa b le to Insist that man 
going into the employ of th» BdUKA IndDstriaa^ or of 
any Industry of rimllar scope, be all-arottiKi man of 
parta , and that the queationalre afforded a meana of 
detonnlulng whether they were so, or whether their 
interosts were so narrow that they had not taken the 
trouble to pick up the general knowledge of the world 
about them which they onidit to bava. But Mr Bdlaoo 
made me eee that this was not the point at alL tJte 
questionably. If he Is anfllclently educated to hedd down 
an Bdlscn JOb, the man has been expoeed to practlcaUy 
all of the facts called for by the qneettons; It la then 
not at all a matter of whether be baa been sntBcleBtly 
Interested in them to retain them deliberately t It la 
merely a question of whether he pnaaaaeea ttte antomatlo 
memory that retains them anyhow If be has, as Ife 
Edison says, he has satlMled the first tequlslte for an 
executive. 

Mr Edison has a little anecdote lUustraUng this 
|K>lnt admirably One of his foremen, passing through 
the shop under the eye of an Inspector — a man who was 
hired on the tnudi of hls A grade on the questlimalre-^ 
walked directly past two men who were alo^ng at their 
benches. Ho apparently looked at them, but they made 
no Impression on him — he didn't eee them. He was 
maneuvered ahoat so as to pass them again , again hls 
attention was not attracted by them This la where, 
In M^ Bdloon's estimation, the side of the picture np- 
liosed to mere memory comes In. You can't expect a 
man to retain what be has not taken In 
at all And there was obviously an Ira- 
pedlnieat between this man's organs of 
sight and his perceptions of things sera. 
He would be likely to fall In the qnes- 
tlonalre test through not having pnt hla 
facts, in the first Instance, lA a oecure 
enough place In the mental warehouse, 
through the same atrophy of the obeer- 
vatlonal faculty he would be certain to 
fall repeatedly in the proper dlecfaarge of 
bis executive functions. 

"Somewhere between the ages of eteven 
and fifteen the average child hcgine to 
sufTer from this atrophy, this paralysla of 
curiosity, this suapenrion of the power to 
obeerve. The trouble I should judge to 
lie with the schools, but Its precise seat I 
would luH venture to suggest Perhaps 
It lies in a itaggtng Interest, which leads 
quickly to tlie habit of listening without 
bearing, of looking without seeing— u habit 
which once fixed pendsts without regard 
to the existence or non-extstence of In- 
terest Whatever It la, It Is dear to me 
that uor schools and coQeges are turning 
out men who not merely have failed to 
learn, but have been robbed of the capadry to leartL" 
Lest it appear that Mr Edtson exaggerates the con* 
ditlons, I pravallcd upon him to permit me to exam- 
ine In detail a considerable numtwr of the more unsat- 
isfactory answer papers from a questionaire that was 
Net some months ago. I dfmlnated ffom consldenitton 
nil men whu were not Indlopatably college graduates. 
ThJa left in my hands a considerable number of pnpem 
written by men who hnd gone dear through a unlvmlty 
or mllego of rank, and had emerged with a degrea 
Practically all of them had. In gddlttoo, emptoymssit 
records Justifying them In applying for a minor engl 
ncerlng Job with praspects of promotion. 1 abstract 
some of the things these men knew that are not so, 
Pttteburgh Is TO miles teom New York , also ISO and 
100 The dlq^ance from 8t Paul to IfinaeapoUs Is any- 
thing you please up to a maximum of 2B0 miles, and 
those Who knpw them fOr twin dtlos. place tiietu abreast 
ono another, on oppe^te baKfea of the river. 

Tlerra del Enego la In Mexleo and It la In ^la. 
The Mktfk Aloufitalna eve la Sweden, Dakota, Tenaee 
■so, Bcotlaad, Spain. The Wyoming Valley to ptoced 
by general coaaantiin Wyot^ng, Kamdiatka to a 
mooutato ta ^iqiasu It to tfao “lii Che Adlroiidackg,** 
Albuquarque to la Ijoutolana, In Ounadat^ and in Freoeb 
Africa. The capital of Mainn to given ^Povttond and 
aa Bangor, whldi might have been finVBctod , and as 
Bengali Two candidatei have the rock ot Gibraltar on 
their right ad they enter the Medlterraneonr BOkavtom 
afavltatos betw gea China. India and Pfrcla. Paattfeo 
Bound to on tong latondt la Itova Scotia, and la tba 


Y W THEN the neiMpuperi fini announced lhai Thomat A Eduon 
VMU trying out candidale$ for execuUPe poniiom bf seiimg before 
^ them a lui of 150 que$Uom on nil lorli of luo/ecli, none of 
Ofhtch had any direct connection i»iih the loorlc the men VMmld he called 
upon to do if emplope^, there were many to icojf The amount of 
mformaiion a man ha$ m hn head on general topicj, the number of 
uolated facU which he can projuce from the recesiei of fiu memory in 
a given tone, were itoleif to fiove no pouthle bearing upon hu /Uneu 
for executive wori^ Air fJiton, m the face of biUng cniicum as well 
as mudirected endorsement, went right on subjecting hu appheants to 
hu questionaire, and pulling to wor^ the men who made the best lAow- 
ings Enough lime has elapsed for him to make now the unqualified 
statement that the results fiove fusUfied ihu unusual mode of lebclion. 
Mr Eduon accorJmg^p hoi been prevoiieJ upon to tell, for thu issue 
of the Scientific American, just wAol hu idea was m setting these quep> 
Horn and why it has worked out so well The article on these pages 
IS the result of three corwersaitons with Mr Edtson, and contains the 
first authorized quotation m exlemo of questions from hu questionaires — 
The Editor, 
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piiai mpm w vm siinvi 
»etk% aMi^wlartUiiir»iDdOv*BM»iBl^ 
itai wiittKii, iad ta *imtbMitira SovUi 
Amtl^ llioidaidE Mat appMum bi llalaa> ta Coo- 
aacdtfat la Nova Aootta. Th» Oobt doaert la la Naw 
Ifaaloa aad Afiaoaa, bat the earth** eqalUbrIoB I* 
pteairvid bj the piWMoce of the Falatad Deeort la 
Aala tad la ACrtaa. ^IImi laodlat «ltp of NewtoondUad 
ta Battiha (threa votat)> Vaaeoafeai hydaer and 
Nora SoDtl* agalal 

Oaarine BenmUas la Identlded aa painter aad 
writer, aa aatbor and dranatlat, u plain aotbor, and 
an actor Oonat tUunterd “Inreated the baklag powder 
that bean hla name.** One candidate took a dianoe on 
MadriaTelU and deooibed him an aa artlat, another 


man took a chance and reported him a painter and 
ecolptor . a third oonaervaUre aool refttaed to take any 
chanee at all and Ideatifled him aa **aa Italian" Plenty 
of men deacrtbed Jamca Watt aa the Inrentor of the 
elecmcat nntt that carries hla nanw. Lord ICeiTln was 
a dlitlnanlahed econondet and parHamentarian, and be 
Invented the oompaaa. laabrila'e partner on the throne 
od Spain la ftyao aa Philip and aa Alphcmao (without 
any annierai) The wife of NapPleon III Is given aa 
Marie Antoinette and aa **Helen**: Hrien of Troy, no 


donbt In reply to the M>eclflc qaeatfon, **What king 
of Bnrpt buHt tbe great pyraraidr* we are told Phar- 
aoh and niaroah and Pharoh and Rameeca and Rara- 


aaoa, alt of which 1 eoppoee might have been ex- 
pecM; then we are told Alexander, and we are told 
Arritlmedeaf Graghla Khan appearo to have had a 
checkered career aa a Ohtneae Emperor, an **lndlan 
diaracter,** a TorkbOi general, a phlloeopher of the lame 
race, and tbe head of the Bnni^an Soviet Tbe an 
thor of Roblnaon Omaoe was Robert Lonla Stephenson, 


and Halaao waa a BrasUlan patriot 
There la a pronounced ooneenana of opinion that the 
capital of Bnlgarla la Bodapeiit with a email p, dlaeent- 
lag reports are filed In favor of Buchareet and Belgrade 
Asbeetoe la a compound of magnesia and It Is a prod- 
uct of blast fomace riag. The atmospheric pressure 
to mnally atveii correctly, bnt It appears in one paper 
as TO potmds and In another as 770. Orapbite Is * the 
mlBAral base for meklng lead '* Menhaden Is a bay 
Tbe llaold need In fire oxtlngnlsbers ie carbon dioxide 
Three candidates knew pepsin only as a flavoring, and 
one of them tells us It is got **(rom the tree of the 
same name ** Forty per cent in favor of starboard as 
laft seamt pretty high. 006 le a war gas, and it la a 
washing powder, Tbe geometric lathe Is an instru- 
ment to measure the area of triangleB. 

Nothing could be easier than to name three legoml 
nous plante cabbage, lettuce and spinach A sec<md 
authority substitutes turnips for s^nerii, giving the 
nme list otbenriee Oonlfers ere described as trees 
that “bear fruit yeariy"; as “broad-leaved trees”, as 
*«trees like cypiuss and hlrch ** If we had this riisp 
up for oral examination we might learn why he groups 
tbm partlculsr two Instead of the crsbapide and the 
weeping willow Asked to name eight fruit tress, 
several men stot^ed at six ; one made tbe grade by In- 
dndlng tbe grape, and another the blackberry 
Oreat diversity of opinion exists with regard to the 
prevalent beast of burden In tbe Andes Tbe mule tats 
a plurality, hard pressed by tbe gout The donkey re- 
ealves honorable mention There are two votes for toe 
“lima** and one for tbe “alpecka.” 

The number of feet In a fathom varies from 6 through 
87and80attdopto64D(K Asked to gnem tbe freight on 
a carioad of orangea from aootoem Oallfornla to Ghl 
cago, tbe caadldatoe give figures running sll toe way 
from lao to moo. 

Where Is metallic alumlnam obtalnedr One man, 
determined not to fo wrong, tells us **from eiumlonm 
on.** AAed to name ten different metals In com 


merdal use, one mag ran down at nlne^ one at seven, 
aad one actually at five. Coal was included In one list, 
aad one man named both steel and iron. Amber Is de- 
aeribed as a hard wood . and five men try to {day safe 
by ^mracterlstng it slmtdy aa **a sobstance** 

Tbe fimetion of baking powder Is given as toe sweet- 
ening of toe bread by preventhig ncidlty and- alkalinity, 
aad two men) aa tbe teuderlng of the bread more 
dlgeedtde; Another candUtote reaeoned that if the 
^abtteu prfadplg ^ «>®ee la^eaffeln, that of tea ought 
Ip Ml fainwMi to be taffalB A very reapectable tea- 
ferity of the candidates whoee papers 1 saw replied to 
the good old cheetnot ^Why can't ydu btel eggs on the 
tetendt of Jrik^ Peekr wito tbe explanaHon toat toe 
tewttnte^Mrte pceeaure ralees toe boiling point of 
teatw to^MJtelritelnalde Another informs ns 

. Several 

tWa, inaliSng that it is tbe earth 
^ wmMMamte the SBA aad the , moos. 

tte • Bdteter ktecanawd tba peeatUe rignlflcanee of all 


tola at eonridarahla length. On eoaoe pkaaan of the 
matter be baa vety firm oosvMlona, on otom he la 
laas dodded or not at alL Ona angle on which we 
agreed thorongbly was that too low standards main- 
tained In our schools and do&eges havt* much to do 
with tha pbeuommion that haa manifested itself In these 
questtonatree. Mr Bdieon made a point here. 

“If 1 had a man in my employ who was right only 
half ito time, or a llttlo more than half the time, be 
would last fust abont long enongh for me to find him 
ont— and that would sot take very long Rnt our 
•choole consistently and peralstently give puHsIng grades 
to students who are right a bare A) per cunt of tbe 
time. 1 consider this a disgraoeful procnlure if they 
canT teach tbe boys and firia to be right more conslat 
ently than toat it Is about time they admitted their 
fatlnre and gave up the effort to teach them at all In 
tbe good old daye when a stndent had to Iw right 
practically ell the time or take a caning and occupy 
a poelUcm of general disgrace, the school and the ool 
lege imdoced far better reaolts. I consider that a 
man who makes a grade of 90 on one of my U^h bss 
scored a total faUnre. Anybody who Is not sn ImbecUe 
ouiht to aiiswor half ray questions. It Is after he 
has answered half and has started on the second 
half that the candidate should begin to find himself In 
some dlfllcalty Jnst looking at It in tlie superflcial 
way, the way the eebools look at It, the man who grailes 
TO is ao points better than the msn who grades TiO, 
the msn who grades no is 40 points better than tbe 60 
msn Bnt If we realise that 60 is the slimdiito mini 
mtim, and score on tbe basis of the candidates per 


D O ^ befose lhat Babutc bku a Bra- 
zutan patnot? Do pou believe fbal 
Kamchatka u m Ae Adtrondacin ? Do 
pou bebeve that Cengbis Khan was we head 
of the Huyanan SoPielP Do pou bebeve 
mat Lord Kehm Invented the compass? Do 
pou bebeve that Ae Eg^Uan buig who hmU 
the great pyramid was Archimedes? Do poti 
heUioe IM Ae capital of Marne is Bengiii? 
Do pou belmve Aal Ae reason pou can*l hod 
eggs on Ae Mimmif of Pike*s Peak u Aai Ae 
pfoxuntiy of Ae sim makes il too hoi? Do 
pou hempe Aai Ae cause of the moons phases 
u the luleiP Do beSeoe Aai hlacl^femes 
grow on trees? Do wu bebeVe fbal ibe chief 
City of Newfoundland a Noea ScolioP Mnelp 
per cent of At college nten who apply for em- 
ployment m Ae Edison mdustnes bebeve Aese 
Ibmgi and otben (hmgi of Ae same degree of 
obsurililp. Mr Edison has m hu ofiee docu- 
mentary proof of Ats statement What u Ae 
matter wilb our coUeges. and what are Aey 
going to do oboul kP 


formance with hla second 90, the man who makes a 
grade of 70 has really accompllsbed 40 per cent of 
what we have set before him. and the man who gets 
as high as DO has answered 60 per cent of the gnestions 
shove tbe practical aero There Is a lot more difference 
between 40 and 80 or between 0 and 40 than there Is, 
respectively, bstwesn 70 and 00, or between 60 sod TO 
I have not the slightest nss for a candidate who scales 
briow 70 — that Is to say, who does less than 40 per 
cent of what I would hops Chat be might do Tbe 
TO man I conaldw poor pkking Us tbe man who 
makes a grade of 00^ which la Jnst twice an good as the 
weak brother's TO, to whom I give serious attention 

“If our sdiools would stiffen their standards, and 
find a means of hoMlng tbe Intellectnany laxy average 
stndent of toe present day to these stiffened standards, 
wu Should find, I think, that toe system of learning 
today and forgetting permanently tomorrow would go 
ont of fashion. If the set, formal examination were 
glveh less prom|n«oea I rikould think that would help 
too A student must be of low caliber indeed if with 
printed text and written notes before him covering the 
entliu work of toe tens, be cannot cram enough facts 
late hla head and keep them there long eaough to get 
past toe examlnatUm When he has done this, so far 
as hte present state of mlad Is concerned, he eeems to bo 
through with thoee facte— flnlsbed , he Is never going 
to want tom OMoXn, or worry about them The haUt of 
forgstUag; toe habit of not even taking things Into 
Us eoBiriouseess except under otfCaln extraordinary 
eoadlCloni^ Is a victous aod a subt le one which im Is not 
ride to shake eft 

“I m not a sckoolman; 1 do not ptepoae to attempt 


a aolntlon of toe aebodl probtem. Bat the reaolts of 
these questioiialfes make It entirely dear that the 
probtm exists, as 1 have aUted It Of tha ffrat 718 
men who attempted my quesUonalre, only BT eoold 
be given the grade of TO which, after being revised 
to a practical 40^ msena nothing but *falr* Only 82 
attained a mark approaching 00, enabling me to see 
where they had done four fifths of whet was set before 
them to do, and earning a grade of A. 

No test coarse. Is of value on Its own grounds 
Slone. The correlation must be shown to exist lietween 
the thing for whUb we are looking and tbe thing which 
wo find In plain ordinary langnage, the tost must 
work I Interrogated Hr Edison on this aspect of the 
case., and he was enthusiastic. 

As fast os he finds them he takes his A men Into 
his fariury for training as executlvpH. And they all 
turn ont to be first-class executives When be runs ont 
of A men be is sometimes tempted to step down, am^ 
try out some It men And they turn out to make very 
poor execullvea. That ought In settle It 

Mr Edison Is not at all Mind to the fact that his 
procedure has sifhvllghts far removed from tbe mein 
aim of tCHtlug memitry Home of these lend strength, 
some perhapa Involve elements of weakness One UtUe 
Item In which ho is greatly Interested is the slilUty of 
tbe candidates to rend his questions accurately One 
i»f hlH earllor qnestlonalres contained tbe question 

>Vbat WHS tlie name of the wife of Naptdeon 111 Y* A 
(llsgrucefulU large proportion of the candidates stopped 
reading this question when Uiej Htrink the familiar 
word '^Napoleon, and answer(*d “Josephine' nr ‘Marie 
Ixmiae” The invontor regards this as further dem 
onstration of his t>eMef that the sense which makes 
for asHlmllntlon of the things presented by ton ex 
tomal world Is atropbhd He also traces a connectioi) 
between tbe careful reading of the nncstlon that leads 
lu a correct ret>l}, and the ingineering Instinct for Iden 
tlfylng all the Hlgnlficant details of a problem and at- 
iQi^ng to etifli Its true weight 

That this failure to read nnderetandlngly is for 
from rare a few more quotations from answer papers 
may make dear The mediocre man Is utterly unable to 
eittaldisb the proper (‘onnectlons l^etwi^en his mind and 
tbe extenials When we ask him “What are tbe active 
primdples of tea and of coffee?" he replies “They are 
mild sHmniants,'* ut “The soothing effect on the nerves.** 
nr “The extraction of the flavmrlng by means of dis- 
solving In hot liquid " Tie Indndes a surety company 
and a national hank In his list f»f three prominent trust 
cornimnles, to the question “How Is sheet Iron coatetl 
with tinr* lie replies “To prevent cf»rrrwion " 

One encouraging feature of this qucstlonulre hnslncsii 
Is to bi notid The college nnm, taken as a class, are 
had enough Dot they are ao mneb better than the 
men who have not lintl any cnllcgc that Mr Edison has 
pmctif-Dlly made the ndlege ediicntlon a prerequisite 
for positions of the sort to wbhh these qnestlonatres 
lead Mr Edison can se« whi rc» the colleges have 
foiled roeasuraldy hut their folium shines like sue 
ecfMi In curoparlsou with the falliiro of the schools be- 
neath them. The colltwes apiairently teaih thdr atu 
dents, at leasl to some extent, Iww to read for the 
questional res Indicate rather rleariy that the facts 
plckH up by «7>Jlege men In Die ordinary rending of 
book and newspaper stick fusteat 

On the otlur hand, a new feature Intnsluceil luto the 
(luestlonalrcs only a few days Itoforc I talkiri with 
Mr Edison brings ont an altogether discouraging re- 
sult To leam wliether there are men who possess the 
mastery of pnsvss and the ability to reason while lack 
Ing the buckgrfiund of facts, Mr Edison Included In the 
current queHtlorialrc five numerlcnl proldems (hat re- 
quired merely the uhlMty to reastui and to handle eile- 
immtarx nrlthmeilc He bad his examiners refiort on 
these five questions seimmtely from tbe bulk of the 
im|)er I cannot quote the questions because they are 
still **alixe“ But 1 can assure my readers that it 
would be a dlsgrare for any grammar school graduate 
to fall on three of them for any high school man to 
mfsH the fourth, and for anybody In toe world to fall 
down on tlie fifth 

Yet tbe resnite of these five quesDona were quite poor 
enough to Justify any gcnerallsatlima which Mr EdI 
non might make about the inability of the college man 
to use his brain That they did not call for a special 
ised tyi»e of mind Is indicated by the fact that tbe 
showings of tbo candidates on the five questtons were 
strictly in prnp(»rUim to tbetr showings on the other 
14fi Many of the answers were wrong lu such a 
fashion that the slightest degree of thought would 
have made evident their absurdity and their Inconalat 
ence with the terms of the question If an engineering 
graduate with engineering experience can't do iriniptr 
aiithmatlc, Mr Edison neenut Justified In denmnding to 
be shown what earthly use there is for him 
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U — Painting tha original drawing in 
oila on canvaa 


2^— Photographing the original for Developing the negativa plato in Betoncfalng and opaqnelng the 

the variona eolora the darkroom varialu nagaUvaa 


From Easel to Cover 

Offset Lithography as Applied to the Scientific American Covers 


T HB artUt of today hu an anilntltod nndlonce 111 r 
art iiiiiy tiei^tniu kiMiwn to tena of thouattmia — even 
to inllMotw U|H»i] iiiUllonH of |M*rM>UH, yet, atrungoly 
enough, thia very often meuuH tliat blH orlg> 

Inal palntlnga are aeen liy few peraona anlde from the 
tTaftamen wlw proeeHn (hem fn»m the mupter wibjert to 
the nnmeroua repnidnetlona. In fu<t, thin la the age of 
gommerdul art, and h> fur the grenter nnmber of 
pulntlnga today are made not ho mm li with their urtaal 
api>earance In mind an with tlielr reproduction qoall 
tlea. In a word, nmat of our prewmt-day iwlnMngii are 
made to plenne the camera, ho to Mtieak 
A case in point la the Scre^Ttric Aukhuan mvem. 
Tlie originals for all our co\er llluafratlotw are gener- 
ally oil {uilnUngN on cunvua, inecumring 17x22 Inches. 
Up till some four jeurs ago tlw covers of this Jcmmal 
were printed the pnM*eMM color n>etliod, on regular 
printing presHes, but of late >eitrK the oflTsett Ilthograplty 
pHK'PSM has been ilc\eh»|>eil to such a p4ilnt that tliere 1 h 
no longer doubt aliout Its ku|m rlorliy for futthful repro- 
duction, especially In colors, ami ^)r rapid work In 
fact, it Is Ideal for puhllslilng ponsHtes. Hente It la our 
purpose here to describe Imiw oar original oil imlntlngs 
are reproduced on our coders, while the accompanying 
ricetchca depld the progressive stefis of the process. 

The original oil painting Ik the result of un Idea orig- 
inating In the editorial rooms. Honiotliiios the Idea Is 
due to a bit of current nows, a dipping from a tec hnlcal 


By Austin C Leacarboura 

journal or Oovemment reisirt, or again a photograph or 
ctml rlbutlon. The idea la given to tlw artist, who works 
up a rough color sketch In order tofshow how the sub- 
j^ will work nut The rough sketch la generally sub- 
jected to a number of changes, both In com|)osltlon and 
distribution of color tilth these final data to go by, 
the artist transfers the details of the rough sketch on 
to a large canvas and works up the original painting 
with painstaking care, as shown in our first sketch 
Tlte imlnLlng, after being appro>e<i with or without 
final changes, Is now ready to be reproduced. Tli© first 
Htet) U tlH* photographing of this original and the sep- 
oration of the cedor values, which is shown In the sec- 
ond sketch Anyone familiar with color photography 
knows that certain color filters couse certain colors to 
he filtered out while others are permitted to pass 
through Slid nglsler on the negative In the camera 
This Is precisely the basis of erdor reprvMlnctloQ proc- 
esses The photographer places the original before the 
canicni, llluiatoates It by means of fiowerful arc Inmiw, 
and carefully racks hts oariwra back and forth until the 
pro)ier sised Imago Is obtained on the ground glass. 
Tlsm he focuses the Image ns sharply as possible 
The original la now photographed wHh vnrtons cidor 
filters in order to separate the different colors and ob- 
tain a yellow, rwl, and blue negative — the three primary 
Colors, and bluek. The black plate Is necessary for a 
Sharis cloun-cut repnaluaion Do md mtsunderatanfl 


this statement the negatives are not colored yellow, 
red, and Idue , bat tliey do contain the latent values of 
each of these colors, so that when they are printed on 
to sensitised metal plates atul those plates are duly 
processed, they will render the correct values of their 
respective colors so as to produce a faithful reproduc- 
tion of the original 

Wet pliite negatives are employed in this photographic 
Work, which Is vtrtuutly Identical to the photo-engraving 
proems. The wet plates are simply large pieces of 
heavy gloss coaled with wet collodion carrying a rri- 
ntively slow emnlidon. That Is to my It Is not very 
sensitive to light, as compored with the highly sensitive 
emulsions of dry plates and films. The image is not 
is^miltted to fnll directly on the wet emnlslon, but must 
laiHs thn»ugh a fine screen as In the case of the usual 
half-tone plate making This fine screen breaks np the 
image into a twtteru of dtttiu with any desired degree of 
fineness, dei)endlDg on the screen selected Hcreens are 
tdonttfled by the nnnilter of lines to the linear Inch, the 
grenter the nnmber of lines the finer the dot pattern 

Once the Image Is registered on the wet plate, the let 
ter Is removed In its pluto holder to the dark room. 
Holding the negative plate by one comer, as shown In 
our third sketch, the photographer merely pours the 
devehnilng solution on the wet collodion plate and 
manipulates the plate rapidly so as to spread the aoln- 
Mon over fbe mirfnre In an evoi coat The image soon 
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Bw^Drying Um line pUU Br— Printing tlu negathrc Inuign on 7^-^olUng np the sine plate image & — Btehing the alnc plate 

•rer gM atoro to the aenaitUeB dbe with heaTf ink with acid-aoaked nmah 


ilevelopo, after which the oegatiTe la fixed ia the asnal At thla stage It becomes possible to prr>re the offset AMEiurAN covers, the zinc pintp for eueh coltn* is proved 
nuumer so as to remove the free sliver and leave only plates, so as to make pertain that the work Is satlsfao in torn, and great care la exerclaMl an that the miceee- 

the desired blacks and half tone values, tory Indeed, the success or failure of an offset Job slve plates, Inked with their reiqieetlve inks, will l»e 

As accurately as the enmera does Its work of repro- dep^ds primarily on the quality of tlie plates, lienee Impressed on the same shett of raiiier so as to give the 

during the color valnes of the original painting, It is It Is well to prove tliem, in the imriance of tho trade, final reprodnrilon In full ctilor The cure comes in reg- 

always necessary to retouch the curious negatives In For this piinssie a miniature offset press Is used Istering the Mirlous platrs so that their Images will fall 

order to emiihHolse certain features and to subdue Offset work, we may Just as well say liere, Is, as its In tho exact same s|>ace on (he sheet of paper, making 
others, T^ils work Is done by expert retouchers and name ImidJes, the printing of a plate by offsetting ft on for perfect miis^rlmisMlflon. 

is known as opaquelng, shown In our fourth sketch a rubber blank, which latter member then prints on tlie The colored proofs are submitted to the editors for 
Certain parts of the negative which are not to be shown |>uper Coiisldej* three (yllnders revohlng In mutual their approval Occasionally certain improvements may 

in the print are painted out with opaque Ink, and others contact Ttie upper one Is the plate, the middle la the be suggested Tliua the colors may be too vlvlil, or the 

are strengUiened tho doalred degree. ruliher blanket, and tlic bottom Is the paper The Im bnckground may be too strong for the foreground, or 

The next step Is to prepare a stnc plate for each nega- premlpn on the plate Is printed on tliu mbtier blanket, the retouchers may ba>e la^*n Km urtlstlc In tlielr ef- 

tive The stnc plate Is coated with a sensitising solu- dot for dot. Just the some as the dots of the origlmU forts to strengthen tlie negatives. With the colored 

eion and dried o\er a gns stove, In order to heat tlie plate As tlw cylinder rmolves the print or Impression pn»r>f9 oniv* taissed npon the process moves 4>n to what 

plate evenly, it Is held over a gas stove and twirled comes In contac^t with the pai^er, which Is held to tlie is called the transfer phase 

around quite rapidly by the simple arrangement shown pressure tyllnder by means of a row of grippers stnillsr The metlKnl of dnpitcuilon of a single plate on to the 
In our fifth drawing Once the sine plates are ready, to those used on the usual cylinder press. When the large plate from which the covers are mlually printed 

they are placed behind their respfwtlve negatives In a Ink Impression on the rnblier blanket comes In c*ontart Is acctanpIlKhed In tlie same way In which transfers are 

large printing frame and printed hy means of the rays with the iwper each dot or line Is pressed Into the paper, made for the stone lithographic pnKH>ss. It most he re- 

from a povrerhil arc lamp, as shown In nur sixth sk^rtch. whether It Is rough or smooth, without smashing or membered that u|» till this time we have had Imt a 

Oonsldenible pressure Is hnwght to bear on the nega- spreading, hut with dean, sharp Impression single set of plates to deal with, ami U Is obvious that 

five and sine plate, ami tho heaviest kind of plate glnsa Perhaps wo are getting somewhat abend of our atory If n single set of plates uere einiiloyod fur the iictaal 

has to be employed In the printing frame In describing tlie principles of the press work In offset presswork, the time required would tie f^inaidernhle on 

With tike Image now transferred to the stnc plate, the lithography, but It Is necessary to make clear what the an edition rnnntng Into one hundred thousand and over 

latter Is gone over with heavy Ink The Ink Is applied workman Is doing in the ninth sketch The imnlng of TIenco It miw becomes necemiiry to transfer the stnc 

hy means of a rubber roller, as shown In our seventh plates follows the same general sclieme ns tlie press plates on to nnntlicr printing surface und to obtain f<mr 

sketch Successive apidleatlons of Ink cause certain work The sine plate Is placed at 1, on a stone Mock, sets of plnles Instead of one, so ns to reduce the press 

imrts of the sine plate to be heavily coated, while others and Is oarofully Inked The cylinder 2, coverwl wllh a nork to one-fourth the running time Kach sine plate 

renuln untouched and clear Tho sine plate Is now rublker blanket^ Is rolled along and passes over the sine Is mileil up with Ink, and tlie transferer pulls an im- 

reudy for etching Tho arid etching solution Is applied plate, so os to receive the Impression from the sine presHloii direct fmin the nine plate on to a sheet of 

with a wide brush, as sluiwu In our eighth sketch The plate llolling still farther along, tlie roller comes In India piiiier (.‘oiited with n thin application of gnni and 

Ink coating protects certain parts, while others are Imre 4'nntari with tlie piece of paiier shoun at 3, Impressing glycerine, as shown In our tenth sketclL If four sets of 

to the attacks of the acid in this manner tlie Image the Image on to the paper Thus tho sine plate trails- plates are to be usetl for printing, four good proofk of 

now becomes mechanically «igraved on the line plate fers Its Image on to the rubber blanket, whhh In turn each xtnc plate must be pulled 

In a definite dot pattern. transfers It to the paper In the case of Sc^revrirr^ (ConHniM'd oh paf/rSO) 
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Our Point of View 


The Aim of the ScwnXific American 

D UUING the I^uls BiposiUon we met. ptr- 
wiuully, for the flnit time, a dlNtlnKUtahed 
h urntpean plyuridet, who waa engaied In 
pl<meer work of u very apectel rhnra< ler Modesty for^ 
bids our reiNMtInff In full the terms of pralno In which 
lie H|M>ke of the Bcientivil Akku* an, which be had 
received and read a lung period We hud the cnrl- 
oelty to ask him why he guve so uinch nltentlon to a 
>nirnul which, because of Its wide field, itecesHarlly 
devoted tint lluiHcd space to ilie special subject covered 
by his iwrttcular work He replied tlmt he valued it 
as a *nclei]tlflc news^mper,* which ga^c him u faithful 
record of all the nvire liniKirtiint developments in the 
broHil Held of sGcnce, and, so, kept him In constant 
touch with the worlds progress In activities that lay 
outside hlH own. ^Von ha\e md kiskw for exhaustive 
treatment, lie said, “but tlie digest and cimiinent whuh 
you give are Miiflldently comprehensive and so well 
chosen und directed as to give one u clear undorstand- 
Ing of whnt Is being done 1 should think that. In addi- 
tion (o taking the fiarier which nn'ers, In detail, his 
own imrlkaUir held, every Icthnologist would feel the 
need for that general Inforiimtlon and (‘oinment which 
the HcirMTiru Aurau an provides.” 

We iiuotp tlie above trihuie he<*Hum^ It expressed, ex- 
actly, tlie aim ami scope of tiie SciENriric Amoucait 
WxKKLY Tlie Monthiy, of whUh tlie present Is the 
first issue, will follow the same policy, with the added 
advantage that, wliere it Is deslrahle wo shall he In a 
position to give the subjects a more extendml treatment 
than wuH isMsthle In a weekly publication 
Frequently we Imve been asked how we gather and 
prepare the current scleutlflc "news.” It Is done by 
the Editorial HtafT In the liome oflh'e, which keeps Its 
Anger on the pulse It Is done also himI largely by corre- 
spondents In the leading cltlc*s, the Unlvendtles, and the 
laboratories of the world Another fruitful aourcs of 
Information is the >olunlur> contributions of scientists, 
engineers. Inventors and others, who And that our 
pages are oiieti to anyone who has a pluiiMlhle theory or 
a proved acnonipllshment to place before the public. 

Neither *‘htgh brow’ nor isipulur, ’ we aiiu to strike 
« reasonable mean betweeu tim two The FMltor both 
••writes down” and 'writes up” one day he may 
translate tlie Einstein theories Into tlie nontechnical 
phrasn of everyday life, llw next dnv he may have to 
take the crude drawings and description of an unlet- 
tered mcc himlciil gentUH, und bring It up to the standard 
of the druftsniarrH drawing, and of HcuvptcNl, IntelllglMe 
English Writing down from technical to every-day 
Knglluh Is the iisire dlAlcult half of our work Home 
years ago we nsiuested a leading American bridge engl 
neer to write for us an article, describing how be went 
ahotlf tlte task of designing a large cantilever bridge. 
He demurred on the ground of the time and labor that 
would lie Involved . ' 1 conid dictate In an hour an article 
for a |Hirel> engineering publication— It would take me 
many hours to do so accetitably for the HciSNTino 
AMJflUtAN ” 

Are we a ^popular” tnagarine? Yes and No, The 
HciKirrinc AumtAit Is popnlsr In the sense we have 
explained uUive, we write fur tlie popalas, the whole 
people— for the factory president and the college pro- 
lessor no more than for the workman and the student 
— for the fanner with his agricultural college Iralnlng 
DO more than for his hired man. In these feverish days 
the term 'popnlsr,” as applied to scleatlAc joamaliam, 
lias l»ec«ime first cousin to the term ”sensatlonaL" Mere 
sensattonallsm the SemNTtne Amxsican abhors only 
leas than the Devil batea holy water 
In concludlttg this reference to our alms and pur- 
poses, we wish to make It clear that, although We ap- 
pear henceforth In a more bulky form and in a new 
dress, there will be no riinuge In the essential features 
of our polity as we have outlined them above Merely, 
we Shull do the work better In a monthly, this tusk 
nf recording and explaining the worliTs progress in 


science (knowledge), art (acoompilshment), wiginser 
Ing; IndttEiT and other related fields, can he done mors 
thmuglily. with better lliustratloM. and a more com- 
plete recording of tbe fuins. than was pomlbU In tbs 
rush of a wsek-to>week puhtleatloiL 

Shi^ of the Air and SlUfM of the Sea 

T HBUR Is a much doner parallellam between tbs 
dirigible the ship of tbe air and the Atlantic 
Uner, tbe ship of the sea, than most of os rsaUas. 
The greater part of the disasters to tbe early dlrlglblsa 
of the Indefatigable Count Keppelln and not a tow of 
those that befall tbe alndiips of today, are due to a fail- 
ure to realise how largely the laws which govern tbe 
stoamshlp govern the alruhlp also. Some simple consid- 
erations of the problem will convince one of the troth 
of this statement 

In the first place, from the time of her launching, 
when the ship has slipped safely from her ways and 
the whole vast but comparatively fragile sliell of the 
ship la water-borne, ceaseless care has to be taken to 
prevent lier hull fforn contiiig In contact with that very 
Mother Earth upon which It was laboriously con- 
structed 1^ the cu|itulu of a well-found ship of today 
have plenty of iiAIng, gtssl charts, a reasonable number 
of opportunities to take oliservatioDs, and be knows that 
his ship Is safe. Except for the risk of collision with 
other slilpn which, thanks to modern inventions. Is a 
remote contingracy, the only time when the vessel Is In 
danger of loss Is when she approaches land where, 
through carelessness or unforeseen chances of wind and 
weather, she may run utsm a shoal or be plied bodily 
uiMin the sands or rocky coast of tlie shoreline When 
the hull of the ship has to be subjected to its periodical 
liisiiectlon, she Is towed with great care and at very low 
iqievU to u i^wtly dry dock. In which she Is bronght to 
rest gradually upon a specially iirepared bed of block- 
ing, so distributed that no part of the hull will be suIh 
Jected to undesirable stresses. In other words, the 
ship is dcHlgncd to fioat (n a fluid medium which Is 
lier proper liome, and (‘easeless cure is exercised to 
maintain her in that fluid and prevent, abo\e all things, 
any contact with stdld laud 

Now, tlie ship of the air, like the ship of the sea. 
Is deelgoed, also, to float In a fluid, known as the air , 
and, provided that her hull is built with proper 
strength, she Is iierfectly safe Si> long as she floats In 
that medium The greot mistake of the builders of 
the early Zeppriina lay In the fact that, whenever the 
airship came into fsirt, m to speak, she was hrooght 
down to land, **beat hod,” os It were, and, because of the 
winds, whirlings and currents of the air, she was 
exposed to very grifat clunger of wreckage whenever 
such landings were made In other words, the early 
alrvltips were subjected to the dllBcolt and always rather 
risky operation of dry docking at the mid of every 
trip. A tabulation of the wredrtnga of the eariy Eeppe- 
11ns will show that tbe majority of the dlsaoton which 
occurred were due to the attempts to bring them safely 
to esrth 

Many years ago, the ScuNTmo Ahwcam drew 
attention to these cardinal fiicCs and suggegtsd that we 
sltonld handle the dirigible as wo handle the ship which, 
when It comas into harbor, steams up to g mooring, 
niakss foot to It hesd-on, leavtng Its hsU froe to swing 
with the tide ; thereby subjecting the vessst to no greater 
strain than that which comes from the pell of its moor- 
ing cables, which, being tkken at the hood of ths ship, 
U dlstrtlmted hanatossly throimfacmt Its structAre. Dar- 
ing those early years of experlmeotatloo the Eenmno 
AuntcAN suggested that the airship. Uke tbs steam- 
ship. should not leave ita nattve riement whin U comes 
Into port, and that it rimnld awing to n moetiBg tike 
Its sister of tbs sea. SAhSegnentlg. this prtadple was 
worked oot soccesofnlly In drsst ^Htsih. end It hes 
now been accepted as the ocOy sattsfsetory way to mast 
tbe problem. Dtrigihlei of Iciest etse kjm bfib 
moored to tall steel masts and bore rlddwi to ttsMe 


moorings, in one case tor many werito on sod «ad In 
etonqy weather! most nttgfMtofUr* ^ ndvantage of 
this method Is that when the aUShto has to go imo dry 
dock, that Is. Into Its aUr shed, n snltebte day with calm 
weather can be eh osrit and tba tranetor made wlthont 
undue risk. 

However, the practlee of bringing the aSrahlp to earth 
la still too geiMral and It Involvea an enonnoBB eonouat 
of risk. Indsed, thm Is something posttlvdy kkeowO 
In the sight of 000 to 400 buian beingi hQwgffy on to 
a vast number of ropes and trying to guide a DiMster 
dirigible into dry dock. Thoae of us who went down 
to lOneola to see **R-a4'' two years ago must have real* 
tsed what a erode method of handling this wsa to an 
age which prides Itself upon tbe high level of devulop- 
meot to which practical engineering has been carried* 

What 1$ the Matter With Our Schoolt? 

O FINIONH win vary aldely as to the propriety 
of expecUng educated men to have at their 
immediate command a mass of laolated facts* 
of the sort called tor by the Edison questloaelm 
Under m a n y circumstances tbe man who knows where 
to find them facts Is quite as well off as tbe man who 
carries a full cargo of tbmn In hU head. And rinoe tbe 
college training of the present day leans toward tbe 
mastmry of souroos^ the ability to read profitably, and 
the proper handling of facts rather than tbetr mere 
warehousing, it may not be fnir to condemn the coUegee 
on the mere ground that tbetr graduates have not at 
Immediate command a large proportton of the facta 
wlUcb underlie their edocatloa. 

Orlticat examination of the results of Mr Edison's 
questionalre will deny this hope. Mr Edison says that 
in bis business he can’t pardon the man who has lost 
contact with his facts. Anybody else who wants to par- 
don him may do so-i?rovided tbe torgetUng Is on a re- 
Wiectable basta The man who does not know the lead- 
ing dty of Newfoundland, the Identity of Balaac, tbe 
distance from Minneapolis to St. Paul, can look tbewe 
things up , having done so, be Is as wen off as tbe man 
who does know But apyone who calmly toils ns that 
Nova Scotia Is Newfoundland’s metropolis, that Balaac 
was a Braaitlun patriot, that the twin dUea are 250 
miles apart, Is Just plain Ignorant. He doean't know 
that he doesn’t know , praromably he will act on bis 
false premises ns though they were valid. And his 
”lntormaUon’* la so utterly and absurdly at variance 
with the facts, a man who doesn't khow that thme 
things can’t possibly be Is lacking in common sense 
Our educational Institutions are not responsible tor 
the existence of such men. But large numbers of these 
men are being turned loose upon tbe world bolding 
degrees from colleges and unlveraltlea of hi g h vt«M»rg 
Wbat Is wrong with the arstsm iwdsr wMch this can 
occur? 

One thing that is wrong Mr Bdiabtt makes Vary dear 
The average college student may have one or two sub- 
jects In which be Is especially interested and lU vridch 
he makes a fiwde of B or oven A. But tbe average' 
collegian, as regarda his general level. Is just a O 
This means that be is riglit from 50 to Tff pto cent of 
tho time. What busmoas, profsaston, trade, or other 
means of doti^ his part In the ssrtous buslnns of the 
world U open to him. In whlrii be ean pornSUy get to 
with eur such SbowIngT 

"Even the grade of OJs ottm teaaed out of hlln. His 
Instructor stands ovfir hfm whUe he reettea, qorreettog 
each ndatak^ u he malnil,M» and Anally succeeds in 
diagilog out of him wbi^t to dfha ewriss of ebaritr 
mar be recognlsf^ fg«4n aptototowtttyBai^sr cent par- 
tonaanoa. li* on bla tncamtukt^oib he fiafla hahnr the 
uHtMitf level of patoa bto puiAitttlff M 
work dons la tfOe maaneft M htotome andltoueBto 
jmbablir done ttouaidi store, a^v# emdhem ato 
appeated to to bafaitM' tos komtfu ^ Whole tom df 
tbs-totofito la to bbtot'tit iMstoto (fter 

totofiOlpereedtIturdM; -V 
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Our Point of View 


1/ht twijtit «U brftAchM ol eolU«» matlwfimtUm 
AtWtiw 1» tom vho lutf (3DIB0 to u dtroct ftom tbo 
oomi*, Blglify pw cent of tim ooold not 
pMi iba analoiit kind of an «xuDUwtk»n in tbo more 
QtoBimtity oonrMi to anve tbeir liven or thdr degreei. 
Junt nm Owr apetonetic or embarraflaedT Not thegr. 
tbar OM tmtlgnaat that thegr aboold be axpootad to kno# 
adjrthlof about lant year*« work I'hcy protent at beUig 
marM <Vvwn hneanne of mch Ignoraaea tbln lna*t an 
alcabra oo nm e, It m ealcolna, neemn to bn the theorr, 
what dUDmnoe dona U make wbether 1 know any 
alfchra or noCT 

The eyatem of enmbiatlon la larnely mnponafble for 
thin ^»lrlt Ur Udlnon polnta omt that a man with 
notn-b^ and test at bln dbnKwal* who cannot infepare 
blmnalf to nqoeene through a written axamlnatlon of 
which tba date ta ilxed weekn In advance, mnet be 
mighty poor itnlL And then, bavtng pumed mch an 
ezamlnatlon. an conducted In onr schools and collegei 
today, the stndent will let go of the sutidfct with the 
ledlng **nHwe: thafn over with I I ihant ever have to 
worry about that again.** 

The only satiefactory examination U an oral one 
Here the ovanive or the amblgnous answer can be fol- 
lowod up. and the fall depths of tbo candldatCa Ignor- 
ance or knowledge plumbed. On every ground oral ex* 
amlnatlon ta the way to find out wbat a man knows, 
written examination the way to avoid finding out Is 
this the reason why the written test is so general 
throughout onr educational systemf 

Whatever the cause, whatever the remedy, Ur Edt- 
eoB's qoistionalre furntshea new (xmerete evidence of 
what many of ua have long snspected. our educational 
ay item la in a bad way The only people whom It edu- 
cated successfully are those who have the capacity for 
educating themselves against all obstacles. lUrealmUh 
slou, of educating the average student to a point above 
what he could hope to attain unaided, la not being ful- 
filled. If tbe universal tendency to make ecfaool more 
attractive, tbe work more eaay, tbe leamlog more ap- 
pealing to tha stndent. la responsible tor this, let ns 
admewledgs It and gst back to tbe aevmer ways of a 
past genemtion. Learning carried no ^ ^ 

the nttle red seboolbmiae on tbe New Knglnnd taUl, nor 
in tbe coUege of fifty yean ago If tbe prsaent genera- 
tion Is sating off the sugar and rejecting the pill, we 
itiioald neNto of administering tbe 

A Nwy Equal to Any 

I T would not be possible to find a atronger argu- 
ment against tbs Immediate construction of tbe six 
4230(Hon battiesblps of tbe **lodUiui» dss% than 
that which is presented by tbe comparison of naval 
strength in our article on page 11 of the present issue 
This analysis deals, It is true, with caplUl ships (battle- 
ship and battle-cmlam) only: but vriien we remmuber 
that the (laneral Board baa affirmed, with the strongest 
that the battleohlp is *tlio backbone of the 
navy,** It wiU ba tolt that we have cboem tbe true basis 
upon which a comparison of material and miUtary 
strength abould be made. 

Although the Introduction of tbe question of tgi, as 
we have used it, is something new In snch compari- 
sons. it is surprising and untortnnate that this most 
vicat fuctor hat not been upidled before. Oompariaon 
by mete dlsi^acemeiit has little tignlilcsnce or yalna. 
A wkut iptoert wonld ratber ba told how old a ship is 
thpa hois U§* Slagle salvoss ^served to destroy three 
tSiitteMlsm ot Beatty's fleet that wera built In 1908 
And. IhlV-H IS pVObaMe that tbs *'Hood’* of 1920 would 
have tajNn tbpss salvoes wUbout impairment either of 
tiw flShtlng power 

Wh wish to vske U pwfectly desr thst tbe stosdy 
to tiw vidne <4 A capltol ship Is not due to material 
titBsmtotfon itt is too wgll taken care of tor that) but 
toOW ffuu^rmpwysmnat upon its detign, whldi wks 
ttoiUtoilitot atolmitt to eefib luccMsIveyea^^ Thus, 
Shg ifiptarsass ef tbs •Drsadnsught" Uutoatly nto 


gated alt existing battleships to tbe mcond The 
**Nsw York** In 1924. ooatidered by Itself, with no refer- 
enes to any other ship, wtll be 100 per cent efllclcnt . 
but measured against the “Indiana,** she will be but 
one-tblrd encieut 

The Qeneral Board of the Navy has declared ttaelf 
tor a navy equal In strength to any other and (ireat 
Britain, who, of course, Is most nearly affected, huM 
announced hn cordial acceptance of that policy But 
If we push on to completion, In time of peace, the huge 
addition to our fleet which was contemplated In the 
1910 program — a war prograto-^we shall not only, («» 
far as **the backbone of the navy** Is concerned, be «Hiual 
to tbe next strongest, but we shall he twice as Htrr>ng 
as Great Britain and equal In strength to Great Britain 
and Japan corabtned How soT Becauw the bulk of 
our ca{dtal fleet, being aheolutriy new and up to date, 
will have suffered no military d^tfedatlun. 

Has the Ainorlcan oatinn any inch ambition as that? 
It has not, nor Is the taxpayer prepared, Just now, to 
lighten his already depleted parse to the extent of the 
several hundred millions of dollarH which he would 
have to hand over to gain such naval predominance. 

The fleet Is battleship topheuvy , the General Hoard 
has been so obsessed with blg-dlsidacenient, hlg gunnHl 
ship that It has failed to make adequate provtsion for 
what Is known In naval parlance aa ^'information '* 
Information can be gained only by battle-orulsera. tost 
sconta, and scout airplanes operating, fur afield, from 
those mobile, ftoatlng bases which ore known ha air- 
ersft carriers. In vessels of this type we are as deplor 
ably weak as we are, or ahall he, liiimoderately strong 
In battieidilpB. It should be the future policy of tbo 
Oenml Board to rectify the balance 

The V akut of Duasters 

P ANIC of judgment. Induced by engineering dis- 
asters, bss no right or place In tbe scientific 
mind. In the popular mind It Is Ineritahle, as 
the flies of the dally prees will show The workaday 
world Is controlled by its day-by-doy impressions. The 
Initial success of a new Invention means a 'Tevolutlon** 
In the srt, a subsequent disaster, involving loss of 
human Uto, means, tor the average man, the curtain 
on the last act 

Not SO with tlte scientific mind, whUii, delving 
patiently In the ruins, bringe up many a gulden nugget 
of evidence, tracee the disaster to Us ultimate cjinee, 
and writes down a series of findlnga, upon wldch the 
art may go forward to a more secure construLtlon 
Tbe toll of the first St Lawrence Ul\er bridge dur- 
ing Its erection, when a huge cantilever, some 1900 feet 
In length, with Its 400 toot tower, crumpled up and 
fell into the river, was appalling, even to the engineering 
world, whose members might well have asked If there 
were sume unsuspected law, which forbude tlw use of 
tbe cantilever principle In a span of this laogth and 
torm. Hut tbert waa no panic— rather a resolve to 
find the Initial cause of the disaster by a patient exoml 
nation of the records aiaLof the fallen structure itself 
The disaster was traced to a very insignificant cause 
—the failure of eoiiie small angle-bars, 8V4 Inches In 
wkitfa, which were supposed to bold In place tbe ports 
of the huge compreskhNi members which tolled The 
engineers of the bridge apparently never suipected that 
these bars wouUl be uneqnsl to their work. They n>p- 
'reeented standard ideas tA commercial bridge bnlldlng 
In that day It took the failure of this monumental 
structure with a loss of eiglvly to point out tbo 
ttttgttspeeted dangti^ which lurked in the Iqtitclng-of 
httge compressiott mnoheni, ss prsettsed by the bridge 
coiqpanles. Bator rules 9i constroction were adopted, 
and tbe secnitty ef Ug bridge constmetion eafeguarded 
U tpDk the Baltimore conflagration to teach ua the 
stronif and weak pdtots of our much vaunted iqrBteinA 
of fireproof emwlructlon Opiy when San rrancisco, 
aftoc repeated warnings, had seen tbe whole of Its bosl- 
iMis geetka shaken down and ravished by flre^ did abe 


set about the construction of a city which would be 
proof against fire and earthquake It was the spectacle 
of maimed and d}lng poaeaigcra being elowly burned 
to death tn the urockage of colliding can that led to 
the ahtdltloD of the beating stove and the oil lamp, and 
It WUH tlie risk of fire, cimpled «lth the slimJcIng inju- 
ries resulting frvMii the spHuterJng of tvotiden ears In eol- 
llslonH, that brought In the era of Uie electrii»11y light- 
ed, strong and tncuinhuetlble steel car Ho, let us hope, 
the Investigation of the loss <if “ZR 2 ' will lay bare tbe 
particular fault of design or material, wliUh caused 
the disaster, thereby recovering for airship nuvfgatioo 
as a whole such loss of prestige as it has suffered 

The Control of Atomic Energy 

T he first announcement of the enormous potential 
energy stored up In u iwrticle of radium pro- 
duced a state of the public niliid which varied 
from mild tmredullly to Mhement denial But the 
proof ^uH forthruuilng, and selentlflc authority has con 
vlnced tbe world that there arc substiinces which send 
f<ir1h ceaseless sireains of energy, and (here Is the 
wonder) do so with n loss of subtclance so small that 
It takes tlie most ilelfcate processes of the physlclst'a 
laltorutory to mensure the change 
It bud long been sutHtccted that there was a vast 
storehouse of energy locked up In the atom, and the 
production of radium and the moasurement of Its kinetic 
activity set tlie s(*h 1 of {NMlthe scientific proof niKtn the 
thetiry But, more than that, it baa revealed to man- 
kind tlie auinslng the trememtous fact that we are in 
the presence of a storehouse of energy so vast and so 
Intensive that he who shall first unlock tbe door will be 
possessetl of a power In the presemv of which all the 
vast potentialities of tlie world's store of coal, oil, 
wuterpow^ will literally sink Into slgiilflcance 

Hence It was very natural limt the subject of atomb 
energy should be well to tbe front In the recent Conven- 
tion of ChemtsU in this city, where some of the best 
papers were devoted to a study of the ever recurring 
question, these dajs, os to h<iw and whence tbe com- 
ing generations will secure the needed energy for light, 
lieat, transportation und tbo thiiusand-and-one actlvltiea 
of human life In this search we have at one time or 
another considered (witb mure or less doulil as to their 
filling Hie huge demand) coul and oil, natural gas, the 
energy of the earth a rotation and that of the vrind, tbe 
tides, and Hmj waves Watenxtwer. of course, Is in- 
cluded, und we are told iliiii the solar heat thst beats 
U|K)n tlie Haharu desert repn^a nts, In energy, the equiv- 
alent, dally, of Home six billion tons of coal Hut none 
of tliCHO possibilities Is HO attractive as that of atoudi. 
energy 

It must sometimes seem to the man who cnnslders 
tlm question of the power of the future tluit nature has 
foruqilrod ugalnst us. Every source of iKiwer tlmt we 
have leiimcd to uiUlxo InvolvcM the using up of some 
material resource at a rate almurdJy more rapid than 
is »>iu(lHtent with Its continued availability to m a n y 
generations of nur descendants. Every source which 
seems a permanent or reasonably iiersUtent one defiss 
our efforts to pul the harneiw to It Hut tbo chemise 
rcasAures us with the statement tluit lie Is making 
progress In his attack uism the most fqiectacnlar and 
the nMwt incxhansttble of all the suggested sources of 
energy And when we survey tbe happenings of the 
past twenty gears, and sue to what Itase ases tbe best 
products of srience and Invention Inive been put, we 
may be reconciled to the slowness with which we ap- 
proach the ultimate goal of unlimited free power 
It was Rutherford who said 'the race may date Its 
developnient from the day of tbe discovery of a method 
of utilising atomic energy " Ho enormoUH Is this energy 
that It will confer upon the man, or the race, which 
learns to release and control It, a power only leas than 
that of the Omnipotent. Before that day arrives let us 
bop^ that a way will have been tound to pat more of 
the boman In what we are pleased to cull hnman nature 
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The moattmentAl Roman aquedncta are an Mttorieal landmariu TUa one The Chlntae are the earlleeC reearded hrldge baUdtra. TUa atraetmie^ b«Ut 
atanda today at Tarrairona, Spain entirely of marbte» has both architectural beauty and dlguHy 


Some Aspects of Bridge Architecture 

A Bridge Should Combine Grace and Dignity With Strength and Pennanenoe 

By Dr. Eng. Gustav Lmdaohal, CJE. 


'• \ UOHITKCTUKK,’ u« Utdlnod by Idukln, '‘l8 tb« 
/a Hri wliUli Ml OlNiKHtPS and adorua ttw edltlceay 
ralM^d by niun fur whatever uhum, tliiit iliP Higlit uf tliem 
tiiuy ffinl-rlbute (u nieiitul hetiltli, (luwor and pleomire.*' 
ilw pnijiiJiiwit (‘dl/lci'H of iiiiinkfiJil un* flip gi^at 
brldg(»H Tlulr urt hlltH.turu In nil (*i)UiitiiCH murks in 
u p<H*t]llHr nay the iintgrpm uf mankind In tlie art of 
const rut t Ion, cunuidered ua uu Intlex of Us Hvlltaatlon 
and tuUuro. 

It la a chumrtorlaMc fact tiuit the urtblloctnre of 
bolldlngii preceiKs every wlioru I fie architecture of 
brldaea. the reason hetug that atructures gntwiog to 
betfflit and rmiatlAg merely weight and hwds are easier 
to plan and to build than are strut tures currying weight 
and loatiH over free ststce It ret|Uires of the builder 
greater skill and Judgment to create ii self-suf^rtlng 
atone arth or a blgb>nrcoded aqueduct than to erect 
a pyramid or oheltak, o isUnce or siHre 
Thus, lire Egyptian iimstertailltlers were able to erect 
4,CU0 years ugt> manellous temples, of no eiK)nnt»UM u 
siso and of an urchlteetnrnl beauty so mugulfloent, tluit 
DO structure built since then anywlrere can equal them 
let (Ire flat stone mofa of tlielr gigantic hulls had to 
l)e carried on columns, stantlliig Uoae together, for the 
art of bridging spatv with urchca was unkisiwu to tlieui. 
It was also unknown to the wonderfully skillful Hel- 
lenic drchltects. Had the ancient Klgyptlans or <I reeks 
known the art of arch construtilun, they would lm%e 
bridged the Nile ns the Konians bridged the Tiber 
The Kra of Hrldge Anhltpcturc csaninunccs with the 
Stone artlu The Invention of ttw an h Is usually cred- 
ited to tlie Htmscans. AHIsmgh stone anbes apireared 
about (100 n C, It was iiaiiiy years befi>re Roman ar- 
chitects were bold emiugh to attempt stoire bridges over 
the TlU>r, the flrsl of ^hloh were built In the first cen- 
tury 11 r Huiire of tbeait are Hiill In use 


of the IteimlssuDi'c As it la, tlirougliout Kuro|re we 
flitd evidence of refined architectural ft>rins In the stone 
ar<.h bridges. There must have also been many fine 
wooden bridges, but no trace has been left of such 
irerlshable structures. 

Towards tire end of the sixteenth century, the 
opulent, nrt-lovlng Italian cities, also encouraged euro- 
pWitlon of designs for beautiful bridges. The same 
Hnhlte(*ts that designed their chunhes and pnloces, 
dealgned and bnllt bridges. Irotii that period we have 
Inherltetl the famous Hfalto Bridgft in Venice by An 
loiilo dn l’t>nte, and the beautiful elliptical stone arch 
bridge Ptmte della Trlnlta in Florence by Dartolemeo 
Amunatl There are also a number of smaller 
bridges, veritable archlt«H*tural gems, by the con- 
temporary Andrcn PoUadlno, the leader of the Italian 
HeiwltiHance In architecture. The flat segmental form 
of aroli makes Its appearance, the piers receive a slim- 
mer and more elegant form , the adjoining river shores 
are terraced and brought Into architectural hartnony 
with tire hrldge structure as a whole Decorative scnlp> 
tures commemorate historical events and give expres- 
sion to the dignity of the community The cunning 
workmanship of the bridge balustrades, the graceful 
profiles of tire cornices, the Imposing gates and tower 
entrances, all s|reak to us of the ambition of the 
miisterlmlldeni, of the civic pride and public spirit of 
the people, and of their love for tire beautiful and 
harmonious In tireir surrouildlngs. 

One hundred years lates the leadership In artistic 
hrldge designing went to France, where a great imimlse 
had been given to Arts and 8ctem^ by Louis XIV 
M Perronet was the recognlxed moster bridge builder 
of that time His designs are distinguished by elegance 
HiiU stateliness of proportion and finely executed stone- 
work He develop^ the flat elliptic arch, and to him 


we owe many beautiful stone bridges In Fronce The 
first stone bridge In Rt Petersburg o\er tire Nem was 
also from Ids designs. His method appeared also la 
lire London Bridge. Perronet's bridges at Neullly over 
the Relne and the Cr>t)oord bridge In Paris will always 
be regarded ns among the finest examples of arcbltec- 
tohil distinction In sttine srcli construction 
When Iron came Into use as a material for bridges 
about 300 years ago, it was a new material for archi- 
tects. It gave birth to a new anhltecture, since It 
could be used to resist tension as well as pressure It 
has obtained Its most esthetic value In the large sus- 
pension bridges built In the last one hundretl years 
tionie elegant arch designs carrying streets and boule- 
vards across tlie Belne In Paris were executed In cast 
Iron With iron and steel, larger spans than with stone 
became possible, and the way was otren to a grander 
bridge arcliitecture than was ever posolble In stone. 

W Ith the railroads came a sweeping change In trans- 
portation, In bridge construction, and also In bridge 
architecture. Today the desire for aestlretlc structures 
Is Ntruggllng with ntllfurlanlsm. Few only of the large 
Iron railroad structures have a pleasing appearance 
The great majority range from poverty-stricken sim- 
plicity to downright ugtlness. The new material finds 
its best expression in the graceful crorves of the sus- 
pension bridge, In the forms of the massive or latticed 
heuin, and in the lofty and long-span arch 
Tlie very rapid development of the technical sciences, 
including statics, led. It Is true, to great precision and 
economy In the dlurenslnnlng of bridge structures, but, 
unfortunately, tire fact was overlooked or ignored that 
Iron and steel are subject to corrosion and are more 
perishable than stone. While stone bridges will endure 
for ogee yrlth little care, Iron bridges require painting 
and conttnoous care to preserve them against the de- 


Tire earliest forms were, of course, 
crude, umstly tire half circle on low 
abutments. With Increasing experience, 
higher nml Irelder anh bridges were built 
on plbrs, raaiiy in tlie form of long \lu 
dnets and aquednets consisting of two 
and thnre stories of suirerlniposed arch 
srendes The> were great uihlevements 
when ive wiiwlder that the Ibsauii urcht 
tecta bad (»n1y ]MMir equipment for lay- 
ing out their work, and that the loolu 
of tlreir artisans and craftsmen were of 
tire sliupleat kind 

W hut w(»ndcrfal vaulted rounuinentH 
these great masters, whose very nuines 
are unkiuiwn, wouhl have ifeated In that 
wenithv uge, with Its love of the beauti- 
ful and Its exquisite seiwe of proiwrttons, 
iMd these men p os s es s ed tire modem ac- 
curnte knowledge of the strength of ma- 
terials and of mntbematlcal statics ^ But 
such knowledge did not exist until less 
than 200 years ago A few empirical 
rules, evolved from experience and fall- 
nree, sufllced for the construction of the 
archtteotnral wonders In lire form of 
castles, great cathedrals, palaces and 
bridgea through all the centuries, extend 
Ing from ancient tiroea to the beginning 



stmctlve dements In the air And so 
It may come to pass that In the coming 
ages, say In the next 2fi00 years, stone 
bridges. Including the groat Roman vta- 
ducU built In snntbem climates, where 
frost Is not known, may still sUnd, with 
4,000 years of life to their c*redtt, as monu- 
meiits of a past great dvlltiatlon, while 
nothing may remain of the great Iron and 
steel structures of the present day, hut the 
stone pien end abutments, on h lilch they 
were reared Unless care Is taken to build 
Iron bridges In more durable jporm, and 
exerdsa continuous vlgltance in their 
maintenance, they will snrdy be past their 
usefulness at some future time when our 
tall buildings of the skyscraper type, In 
which the* sted franwa are protected 
agalDst comsUm, will stlU be givliig good 
eervtce to manklml 

The necessity of preserving large and 
costly iron and ated hridgw against ssrty 
decay should lead to a igiecul typs of pro- 
tective ardiltectare In hrtdge^ as tbs ssme 
necessity hss already dene In the oon- 
stmetfam of sted-fr a uAd buikUiigSi In 
tnu tba hsgtnniwg has already hesn made 
dltb smaller sted s tfoctor d^ by fevering 
them irtdr a dosttsg ef ompent mortar. 
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Hot thin III a mere mbiitltate for paint and doee not 
proniliw a mire degree of durability, alnre the coating 
ta liable to crack off Pleasing architectural effects are 
not possible with such mongrel combinations, nor with 
tbe new muterlal, "armored concrete," where it follows 
the lines of a freuned steel or wcmhI stru< lure 
Ooncretc reinforced hy steel offers great archttifcturul 
possibUltles for bridges. It Is, Indeed, the best ma- 
terial for nuiMinry bridges of long span, but Its roost 
useful function In bridge construction should niunys 
be In the form In which the Romans, the Inventors 
of concrete, used It, namely, in the fortn of an arch. 
With modern theory and reHources, masonry arch 
bridges can be built of much longer spans than the 
Roman and ftullan masterbullders dared to use Their 
longest s|ian, built at the end <if the fourteenth century 
over the Adda In Italy, attained a length of 251 feet 
Concrete lends Itself readily to moulded forms of dec- 
orotlon, although this can never attain that distinction 
which the stonecutter's art can produce In stone. 
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The architectural character of inasHi^enesa and 
]Kiwer Is otitiiliiaUe to an unprece<lentc>d degree lit Iron 
and steel bridges of luige slw. and cun funlier be 
enhanced by comhinutlon with great inaHonry abutments 
and towerllkc piers. 8uch examples ne haw In the 
Menu! HuH|H*imlon Hrldge (In Wales) with Its massiro 
Hlone tow cm BUpiH>rting llie lion\j Inm link Lliulns from 
which tlie roadway is HiisttendHil, In the beautiful Rudu 
l»est Rusiieimlon llrldge uml In tike Ilnstkljn wire cable 
bridge >lne exampIc^s of euiublnutlons of iruQ urcbea 
and ltnprc*Nsivo stone an hftecturc are found among the 
bridges o\er the Ublne and Kllke tn Certiuio, In the 
Hell Oute bridge o\er the hast Rhcr and in the fumous 
hUvI anil at St I^nuls and the Washington arch bridge 
over the Harlem lll\er 

The majority of Iron and steel bridges liave, every 
where, betn built for rullroudri. The mu<h greater 
loads on railroads rc>qulrc«1 hea\ler bridges than for 
mere lilghwav traini Inm hrhlgin, being susceptible 
of ctoaer nmipuiatlon than alone bridges, were there- 
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Qtfile tnifmwt •( Ik* tamn af Ofai hawtifal caatOarer teMia at Bart kanaaaiiM ftaaitaiitly wHIi the Gothk chaichea of the dtjr. t. The Broekijra 
W acaatlr timUftd he (ha htaavit and ca to t mt twS t fi wa p na t a <Mn af tta ateae taweta. t. ne aiaatle of eteae which caveia the tower* <84* feet 
~ ' Bhrtr BridM «at aaly wtU iratoct Bm Mail warkVit wQ hacara a aattofactorjr affect ef auiaa aad •tabllitjr. 4. The aiaaaarjr tower* of the 
an datlfM to Matdi tha nmaaonit dty ardUtoetara. A Nato the taa atcUtoctaral treataMat af tha aaAacacea aad tawen at thla 

■aapcaika hrldge at Bade PeM 
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FM hamoBiSM plMsbigly wHh the Gothic efawrhes of the dty* 2, The Brooklyn 
Of 1(0 stono towers, t. 1 im mantle of stone which coven the towers (840 feet 
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fore bnllt with an exaggerated regard for ecoaonqr, ao 
that theg prtivldod only enoogh atrength to carry safMy 
the prcHcrlbed loa^ In moat caaea without auflicleot 
marain for future Increaae of loading. Aa the weight 
of trutnu Increuaed, large, ooatly btidgea were found too 
weak and had to be replaced with atructurea of greater 
atrength . bat even then, no greater margin of atrength 
watf pruTlded for a further ItHTeaite of luada under the 
iiecesattiea of traflh Tlieee rlieeee-purtng oGouomlea 
have become very coatljr <m all railroada. Beueuae of 
this Inmentnhip annt of foreelght, already, on aeveral 
American railroads there have been four generations 
of metal brldgeii. Meanwhile, atone arch brldgea have 
required no such rebuilding The many thousand 
metal highway bridges 
throiigiMmi tlw country 
ttra of the name duu> 
acter In almost all 
Hoch cnmm there was 
and la no thought of 
architecture, or of dura- 
bility, nr of pride In the 
art In the flerco eom- 
inerclol coiui>etUloii, the 
most naked ntllltarlan 
considerations are al 
lowed to govern the de- 
sign for epoh BtructurcH. 

The art of stml l»rldge 
building. In the great 
majority of cnees, haa 
thus become a coininer- 
clallied trade whit h bos 
lieen prostituted, under 
Che pretense of si lentlflc 
econtimy, to the pnxlni^ 
tiim of the cheapest structures that wlU carry the loads, 
Uven si>, wo wltmvwetl a fea years ago tlie collapse, 
merely under Its own kind, of one of tlie greatest cantl 
lever bridges ever attempted 
As a matter of fact, suppoalng that two bridges for. 
let ns soy, a rUor crossing are deslgnod with equal 
strength, one of them with the strictest regard for 
economy and the other designed not only with regard to 
economy but also with sn eye to Its Hoe arcliltecturol 
aiipearance, It will be found that the cost of giving 
bmuty and dignity to the bridge is insignificant com- 
pared with the total coat of the whole atructnre 
Of late yean, etiglneera have Increasingly reallied the 
neoesdlty of providing for the durability of their 
brldgea by encasing tlielr steelwork, as far as possible, 
In masonry or other non 
erodlUe material A no- 
table case of this Is the 
Tower Umaculo Bridge 
acroes tlie Thames, Txm 
don. Here, not only was 
an outer wall of pro- 
tective masonry built 
around the main steel 
cnvrers. but this ma 
sonry was designed to 
harmonise with tlie ar- 
chitecture of the Imme- 
diate aurmundlngsof the 
bridge The result, from 
the architectural stand- 
point, Is highly success- 
ful. and the Ootlilt tow- 
ers Iwnnoiilse pleasingly 
with I- the snspensloD 
tnuaes. the roadways 
and the haacttle portions 
of the main floor. If 
cure la taken In paint- 
iag as much of the steel- 
work flf this bridge at Is 
exposed, there la no rea- 
son why its life abould 
not run into the thou- 
■anda of years. 

The latest notaMe reongnltion of the call fbr per- 
manenco In omitly bridge atmeturea, and for architec- 
tural effecta which wiu expreos the main conMmctiotial 
feature of a bridge, is the North River Bridge aeroos 
the Hudaon River, New York, which, becauae of Ita vaat 
else and monumental character, to aay nothing of Its 
argent utility In the transportation problem of the met- 
ropolis— calla loudly both for srchltectural dignity and 
the assurance of iiermunent life 
The principal elements In this structure are the cafilss 
and the towers. The preservation of these will be met 
by encasing ^ cables In oontlnnoua brooae or copper 
tubes Imperilt^ to the weatlier, and In the case of the 
towers by clothing them with walls of maaonry thrmigh- 
out their entire height Hie huge anchoragea. 400 feet 


square by over SOO feat hlgb, are buUt of maaonry tqr 
neoeanlty, In order to secure the needed maan Hie 
skeleton Steel tow e rs, were they not dochad in msaoiuy* 
would look to any but the eye of an angineer entirely 
too frail, and lacking in dignity for the important 
duty they have to perform. Oohshlerations of par- 
manence and architectural nobility are the motlvea 
which have prompted the clothing of these huge t owsk a 
in their mantlei of enduring granite, 

A Mew Theory of 

A QRRMAN Inventor, Unrt.. UllmtlMl. hH bean 
Studying for some years the wing atmeture of 
large blrdsi the frigate bird being taken aa a type^ body and toward the tips. 


The Forth Bridge, Scotland, with lU massive tubular comprsasian aMmbenn U feet 
1710-foot main spans^ gives aa impreamM of strength sm 

He remarks **81nce the bird without any expendltnre 
of energy not only lifts Ita own weight but la also still 
driven forward, It seems certain that if we can dlaeover 
the Bonroe of the energy by which this is accmnpllsbed, 
•we shall have gained infurination very uaefttl with re- 
spect to the driving of air craft By mcena of the pro- 
peller the motor creates an excluslveiy forward drive 
to uveroumo the backward pressure acting upon the 
airplane. These preasuree are produced by the com- 
bination of the head reoiatance of the body of the craft 
and the rearward slanting presauro of the lifting Im- 
pulae beneath the wings. If we could Ond a way to 
eliminate these reslatonoaa, we ahould at once be able 
to lower tlie required power of the motor ** 

OoumleN experimenta and observatloua extending 


the aurroundlng air bf tins cgMqtly 
ITrom g studY of the ln>|iyuditta1 of tito £rif» 
ata bird ft can very readily be am thaf tha ptttpom 
of tha wing adjacent to tha addiia pokkm of tha w^ 
from the **siioaKler^ to tg# nod from the 

‘‘Wrist** to the tip have bn obUgoi dbmetioa with rsMt 
to the lateral cumot BaoMpe bd fbbt tbMi^ 
prinelide cooms Into Operattoa s ~ 
la created. 

LiUenthal next built a near 
entire bird and ifoltttlng the lomMa^Oail pfottle of tha 
frigate bird wing. In tbls the mtftiph of the pann e kl a 
showed that the vortioi of atr rioww toward the 

toward the tipw 
the c u toe p t of air wen 
as etrOng thiri srven -at 
too euda the panittstt 
flew out til the longttto 
dlnal dlfeetioa of tha 
wlngA In other woe d ^ 
^rsetiy eroii wlea The 
direction of the preanure 
of the air realstatwe up- 
on (he root and tha tip 
of the wing la t h aes fo re 
no longer riantwiaa to- 
ward the rear, but ro- 
tated at a right angle In 
tbe longttodlDal direc- 
tion of tbe wind Hence 
there la no kmger iw 
riatant direction of 
force, but only the buoy- 
ant Impulaa. Intbemld- 
dle of tha wing where 
the current of air 1 


In dlameCer, and lU twe 


Htranidy against tbe downward bent forward edge of 
the wing, tbe direction of tbe preesure la Inclined for- 
ward At this point the driving Inipulae la entirely 
forward. On the upper surface of the wing a suction 
beglna to be exerted, hut the direction of this lifting 
force cannot be exactly determined. He next expoeed 
bis models to fresh sea breesesi 
As be had expected, bis planea and modela were aob- 
Jected to a remarkably strong upward drive— eo that 
not only the head resistance of the foimrd edge was 
overcome, but the freely movable experimental planea 
wore moved In front of the plumb Une. Tbe txceee of 
the forward tmpulae over tbe head reelatanoe needs be 
but alight, since it produces a constant accsisratlon. 
The largest model had a wing ourface of 80 eq, in. It 

was obs er ved In these 
larga modela that there 
was a backward bow of 
atr under tbe tall also. 
In tbe case of real Mrde 
thia current of alrotrikoa 
the wM pmmage of tha 
body and thus 
comes the btad 
ance of the tatter. ‘ 



Hbe famona Bods otoel afch bridge al St Luul% a baddsema darign 
abotmento. Right: BeauUlgi atcb leudway bridge ef 8i#-fool 


over a period of many years, Into whose detuibi we 
cannot well go^ led Llflenthal to conetmet an itftUiclal 
plane having a croos aection similar to (he mtddto 
of that of the wliig of s frigate bird. The MgSe was 
first placed In a room carefully protaeted frofa togsriial 
air cnmntv and set in rapid motiou, the dlrsetlott ef 
the cuirenta thus produced hetog shown Ito WM pen- 
nants placed on tbs mat and the lower sldaa of the 
frahm On the upper ride of the plane tipi current of 
wir followed the curvature of tbe profile ezaotiy, wbtocas 
ou the under side of tbe plane u vorteK wu p^odoofd. 
In such a manner that the atr flowed utong the under 
side of tbe ptane from haeh to froht w h ere upon the 
splnda of tbe vortex wound th emeslvae outiford like 
the home of a ram and flowed off right fiofl left Into 


for which wp ere 1 
dprtt, mUihf 
airptone. 


dudes that when tha 
wind lacks the *Tricaou 
buoyatKy** birds are as 
unable to soar aa they 
are tog daad calm , even 
If tbe bird had acquired 
a great forward voiodty 
fay meaue of beating its 
wlugs and vdplanlDg; n 
would Btnt ba unable to 
soar. In both eaeea It 
would task the source of 
energy given by the 
bttoyain Imiinlsevrititoit 
whkh aouree no wuHt 
eould ho done. 

UUetohaldoeunotJtoh- 

lium inoM he hUaMfi. 
to Kmm* (ttaMiwt) fto 
to artom ce m tiiMf 


B innaor « ffAHMd 

Vta* lito lMMA) 


_ Itopui* <• 

'tiM Ha. Mar to flH totf tMtfM!HMMa.Hito anHHa 
ana tarfcad orto to Uk AWaiKWH iflto IW« Jtoto*- 
tan. wba^ tank aa gywa to t^^ayto W ptoto k . tt to 

tokatn^ 

tor patH* laaliwr. M HMM* t«P Mttto af flpla MM> 
— I la Map k^tkapato 






f T ii6t pemM^ ta mum 
JL My (IpiniM tft» or mn 
iMM WM Uw wvUitp, 
mM M It# MOM erute tom, 

«MM tato Mrtttwncii It la 
I M i MM i lb«t trom dw Mr- 
lli#t Mv# tM sMtiner IMhuI 
n MvkttMo to Mny with 
Ife inMteff ilotaUMb lor wo 
Id^pv itut om ceniurioi bo- 
Mtfw tho Ofartidiui era, tbooo 
MqiMotM W troidoro, tbo 
jObpMiloUuwi, wm ariiie<l nf- 
Montly Id protect tboro- 
mIt m i O 0 kliiot tlio pinttoo 
thot iBtated tbo tnuUnf 
rOQteo of Ummo dayiL The 
dovolopaMQt of tlko wanhip 
i« McMwadly uooctated with 
tte devekkpinait of the ttior^ 
chant ohtp. In futit, the one 
crow pBt of tbo other llio 
dufemee bftweoa tbo two 
ww thAl; iHwmM tlie mer* 
etmne ibip rellod prtndpelly 
upon Itn Mil power, the war* 
o^ Oependod prtnctpally 
for Mpoed and manoaTorlng ability apim fte Oartmen* 

Onr eorUeet record of galling eblpe la to be found 
upon thooe wonderful hietoricol gcolptureo. engrQ\inipi 
and pointlitga with which the rulita of andent Iflgypt 
aboond. 

Qgypdnn getmana hl p, howerer, woo confined olmoet 
onttroly to the nevlMtloa of tbe Nile, and It woe 
noC often that tholr veawU rontured beyond the Nile 
delta Into the watera of tbe Uodlterranean. To them, 
however, muat be credited tbe familiar form of the 
andent ahlp, with Ite curving prow and lofty atom, and 
with Ite h>ng bank of rowera. Thle form peraevered tor 
aonie 8000 to 4000 yeera, and may be aeen (of orarae 
greatly modtOed) in the ihlpe of the Qreeka. Huroani 
and the VOMtlaiiiL 

The llrat great race of eeanum wua undoubtedly the 
Fhowildane, wboee enterpriae carried them throughout 
the full length of tbe Mediterranean and ultimately 
throngli ^ atrulte of aibralUr and to tbe coaata of 
Britain. ^ 

We imow f^wB the Syrian acnlpturea that the Phoe> 
nlchuM M early oe 700 B.a, were building blreiuiM 
with two banka of oara, and that their veeaele muat 
liave begp aea w or thy and tbamaelvea great aavlgatora 
for thoen early daya, la ahown by Herodotua, who re- 
corde that Neco, Ung of Kgypt, folUng to build a canal 
fnmi the Hedltemneon to the Red eent a crew of 
Phoenicia na on a voyage alwund Africa, whlda, wonder* 
Alt to rdatd, they auoceeded In aocooipllabinf; leaving 


acacmwic ^uiBicAN 

l^m Trireme to Dreadnought 

Ike Devdk^^nafltat of the Wexship Aom Andent to Modem Times 

/, Bernard WaUtet 



Typ^ Bomr TrlreoM of the Punic Wan 

frolb ilte Red Sea and coodng back through the Hedl- 
terraoean. 

It la probable timt tlie Greeks muUelied tlalr earlier 
ffhtpa after ttKwe of tbo Phoenfcluiia, unci wo preiwnt un 
Illustration of the tyiw of Greek waruhlp wliUh took 
part In tbo buttle of Aaloiula, Tbe iiieugLr records of 
history full to tell ua just when it was that tlie ahlp 
followed In Itu structure that of tbe skeletou of the flsh, 
with backbone and riba, but we kiM>w that tbe Gr4*ek 
ship waa provided with ked and ribs to which latter 
the oblp's planking waa faatened by nuMms of trc^e-nnlls 
or peas of wood. Tlwre waa alw> u certain amount of 
nee made of branae tialls. A slnide uiicKt with one 
sauare sail wua used, and this whs characteristic* of 
the early wurahlpe fur many centuriM, lloiher tellw us 
tlwt the Qre<d( warahlp whs munued by from twenty to 
dfty rowers, who sat upon transverse seats or thwurta 
There was a cabin forward and another aft On tlie 
forward cabin deck waa the lookout, and at tlie stem 
of tbe after calHn was tlie betmaman, the Greek ship 
having two ateerlng oars, one on each side of the stem 
post, which were connected by a cross bar to which was 
attached the tiller The atern of the ahlp was curried 
up in a huge aweeptag; ornamental tall Up to the year 
700 BC, tbe lati^ sblpa contained fifty rowers, ar- 
ranged In a glntde bunk, but lat^ an upper deck was 
added and a aocond baokeof oara, such ahlps being 
known os UreoMe, and this waa racvetided by shliis with 
triple banks of oofu koowli aa triremes, of which no 


loM Limn one hundred 
used ut the liattle of Salo- 
iiilH All Invariable feature 
found on ull wuntlilps wee 
the rum, which (consisted of 
H inuMsIve projecting spur 
lielow water level, and an- 
other ruin-Ilko urranaemeot 
to strike the ship between 
wind and uuler Ramming 
was the prlncHiml tactic em* 
plojecl 111 uiKlcnt sen flirht- 
Ing, and it HometiineH bap- 
|tcnod that thcuMiicklngboat 
stifferwl only less severely 
than the miemy 
As the Greeks followed the 
PliiH-iih Inns, so did tlie Uo- 
iiiiiiiH tiu Greeks, each cle- 
voloptng nnd enlarging the 
slil|M of predcccstiHirM Tbe 
IliinianH are prlncdputly to Im 
nmic iuIh red for the cleveloie 
nieot of tlidr mere hunt mS' 
line with its fiiiiioUH cum 
ships, width brought the 
pntduce of dlKliuit Mcdltcr- 
Iti UoHiun history, hm with 


ruDoiin countries to Rome 
tlie IlrltlsU Kmplre, the llouuin men hunt marine whs 
tlie griMif bond lietweiD thi Imjierlul sent of power Hod 
(lie ontlving prr,vinct>s I uctiin hus left n iiHSct fasef- 
nutlng descrliitlon of his visit to one nf these ships, and 
be siHniks of tlm sliips cabins, of the sailors, mounting 
the lofty niusls by the ropes nnd running out along the 
jurds. hnrward ho notes the prow beiirlng the slUp'a 
nuinf% and aft, the veMsel swe^ng up Into a gilded 
gcMHce-ncck He sis^aks of tlie caimtiin and the wlndlasH, 
and finally, of the captain, an lionest fellow, fmld-imted, 
with H fringu of curly hulr ” It should imerest ua here 
In America to km»w that the early Uonmiis evtemiior- 
Ixed their fighting fleets, and that they set about their 
prepurutiuu only at the appnmch of war letter, how- 
ever, Rome wiis pmvldHl with decks, but It was not 
unlll tlie Punic liVar tlmt this great military peopM 
appreciated the need for a niivy We know that the 
Uoiiians defeated the Carthaginians with a fleet of one 
hundred quinqufreines and twenty trirem es ■ that Is^ 
v*efMels with five and tlirc*e hunks of cairs 
Tlie first warships of all early naiJons were undecked, 
open iMiaia. Then came the erection of forward and 
after enrhised atructun^ corresi Handing to the fore- 
cHsile and laxip, nnd following that, nr contemiaira 
ucoiudy with It, a central gallery or plutform ccmnected 
the two dotk structures, for the use of tlie captain and 
filhi.r ofHtliilH. Then as shlim InrreuHCd in stse, they 
became ciiiiipletel> decked, and u|K(n the deck of tha 
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Spmnlih two-d«cker of tbe Annada, IMS Tha **Vlctar 7 *’ of Nolaon'a da]r*-« U u aa do cfc a r 


flflitlng i:allcy tho tnioim 
were otatlonHl, the rowem 
beinc below deck The Ro* 
luan Krew to formid- 

able slxe Tiie *101(10 forward 
iiiHHi with B fighting top wo* 
retained, but for tpeed and 
power rollanoe wan place<l 
npoD the oaramen, the bankH 
of oam being Inomwed frurn 
the original alnglo bank up 
to as many ns tlva Then 
has been a hot dlHcnaslon 
HUtong the atmlents of an 
dent wiirehlp ounstrudlon 
UR to whdlier the oarsmen 
were plutwd In nicceml^e 
tlora above one another, or 
wiKitlior they were not ar 
ranged on one deck with each 
two, three or more aeta of 
iMra operated through the 
same porthole, the oars be- 
ing of different length to en 
shle the rowers to dear each 
other The argument In fa 
▼or of the super-position of 
the banks of oarsmen Is 
stronger, and certainly more 
sgreeulile to the pictorial 
records that have come down 
from andent tiroes. 

Umltatlons of qwce for 
Ud more than a passing ref- 
erence to oar Illustration of 
a typical Venetian galley 
The Venetians had a notable 
share In the development of 
both the merchant and the 
worship In early and inedlieTal times In the Medlterro- 
Deon. We notice that the famous latoen sail which Is 
still a favorite type In Mediterranean waters, was con- 
spicuous on the Venetian galleys. The vessel sliown Is 
three-Bsasted, and It marks a consldenilile advance In 
sail power over the earlier typoN of which mention has 
been made above The od\untnge of using longer oars 
led to the adoption of an outrigger frame-work which 
was a continuous structure, running the full length of 
the ship In the woke of the oars Ulttioiitely, this was 
provided with outer bulwarks for the protection of the 
rowers and the fighting men. Tim galley has always 
bdd a oouspicoous place In the annals of naval warfare, 
particularly of naval developn^nt, and the Venetian 
galleys were justly faiiKiUN In tbeir duy Hven in mod- 
em tlmea the genius of Italian naval construction has 
left a profound imiiresK uiwn both the ships and the 
fighting raatertal of our modem navies. 

We have spoken of the Pboenidans os holding a high 
place both In navigation and seamanship among the 
andent maritime peoples but we think that even they 
must yield pride of place tn the Rcandinavtans, than 
whom a nmre daring, robust and capable race of sear 
men baa never existed. Unlike the cumbers(»me boats 
of their contemporaries, the ships of the Viking mar- 
iners were built with fair, eogy lines, and with a splen- 
did •bein', which curried bow and stern well above the 
reach of breaking aoao. N<tt only did they navigate 
fhdr own coasts, but the Vlkli^ did not hesitate to 
reach out Into the unexplored ocean to the westward, 
nod It ts now generally accepted that the Vikings landed 
In America several hundred years before CMumbus hln> 


seUL Bow they did tbeir navlgatloii, St is Imposslbls 
to tell The sun by day and the pole star by night and 
a certain fine instinct for the aea svere about all that 
they had to depend upon. That such open craft os the 
Viking boats could outlive the Atlantic t^es was proved 
during the time of the Chicago exposition, whm a boat 
modelled after the remains of a Viking boat which bod 
been discovered In a tiurial mound In Norway was sailed 
across the Atlantic for exposition at the Chicago fair, 
Leaving Bergen on May first, she reached Newport, 
Rhode Island, on June Ifith. The captain stated that 
the **Viklng” had proved herself to be an excellent aeu 
bout, and Umt under her atiuare sail to which a flying 
Jib was added, she was able to make a speed that com- 
pared well with that of modem merchant vessels. The 
Vikings were a hanly race,^Biid tliey never appeared to 
have made any effort ti> bouse In tbeir boats, whi^ were 
always long, lean, cH>fn and probably the fastest vessels 
afloat In tbeir duy The rowers sdt on tbwarta, and. 
Indeed, the vessel was In many respects rimllor to the 
open lifeboat of modem ttQMS. For slielter they used 
a pair of emtehes with • ridge pole laid bet w een, over 
which canvas was stretebeA and the boat was steered 
by a radder wbich was carried on the startioard side 
Our lllustrotloii showing a French warship of 18M 
marks the dosliig of the period when ships were pro- 
IMdled by a combination of oars and salla, and when the 
fighting was done at close range hy archers and croish 
Imwunen, or hr means of stones and weights thrown 
from crossbows and catapults, or buried from the fight- 
ing tops. This enriOBs vessel M>ows « bowsprit rMng 
from a forward fighOng platform, and oft vrs aoCe the 


ghA 

V vm -wcqr vvopk 

wfalA wag (iBSttsjH to N A 
efaaroctkAgttft fhgtoit oi vk 
pbttH of tbt tpgalab Ar- 
flghttfiff with grtHUNT wJUeh 
woa im abpctt tp open. 

Tha mu olostratton la 
ordtr If that of one of the 
sUpt of tha 9paiM Ar- 
mada, whtdk oollad iosrard 
tha dooe of the dstospUi 
cootuy. Ham wa goto, os 
oonqiomd with tha Vrench 
of the of the 

14thQantnrr,thatathlrd moot 
oddod and that tha 
fora and aoola moofeg have 
grown la height nntll they 
carry topndle and mrsn tor- 
guttant onila. Tha crude 
caniKm of that day of tew 
power and short ronga ore 
carriod on two dodn, mad It 
will bt noted that tha above 
water ramming sten hood of 
the early doya of tha war- 
ship eUU snrvlvee tn the 
huge stem piece with its 
anper-lnenmbeot dragon. 

Onm the oar bod given 
Idoce to the nil, and the 
bow and arrow to the gun, 
the Una of deveiopmont was 
ohvloos, and ohlpa of the 
seventeenth and eighteenth 
century grew steadily tn die 
and sail power until they 
reached the groat three-deck- 
ers of the Ndson period. 
The lorgeet of tbeee craft curried as many u ISO to 130 
guns. One of our lIlastrattoDa ahows the **Vtctory, ' 
Ndson’e flagship at the battle of Trafalgar, as she itmut 
have appeared when under salt 

The wooden sulllng ship held Its own until the seoonit 
half of the nineteenth century The first radical change 
began with tha introduction of steam os on auxiliary 
to salt power, and the steam frigates of whldi our own 
**Hartford** Is a couplcuous example^ bdd sway os the 
roost formidable type of fighting ships for many jraars, 
and figured Itrgdy In the naval operaUona of our 
Civil War 

Too much atresB cannot be laid upon the Introduction 
hy Krl<Miun of the moidtor— a vessel of steel with a 
low freeboard of a foot or two, with nothing above deck 
but a single armored turret with a couple of heavy 
guns. A few years befora the appearance of the mon- 
itor, the French bod plated the stdsa of thdr oteam 
frigates with iron, and It la the ultimate idattug of the 
monitor and the iron-plated frigate, together with the 
development In naval marine englnea and the power 
of the gun, that led up to the development of the mod- 
em amKHspUted battleship, a notable example of which 
Is our own **Oregoii.** In this ship we have the heavy, 
I84nch side armor plate, the heavily fdated turret, and 
the guns carried entirely behind armor The freeboard 
bos been raised to IB feet, in order to give seawortbi- 
nesi. This brings us to the year 1SB5. 

The float step tn the dev«lD|im«kt of the fighting ohlp 
was the tntisoductlon hy the British of the dveadnogght, 
In which the mixed battery of IB-larti, B-loch tad 64adi 
guns was abandoned, and a otnide caUher of 12 inches 




tvtf 


SCIENTIFIC AMERICAN 


27 



wu ■tibstttnted, with a few email oatt-torpedo-boat 
gaxm. The Dreadnooght waa a ship of about 37^ 
tons dtapfacement, 21 knots speed, 11 Inrhes of armor, 
and she mounted ten 12-lnch Kuns, l<Vum that time on 
the development has been In the direction of Increasing 
the caliber of the Bun« thlcdcenlng the armor and In 
ireaslng the steamliuc radius, and provldlug cellular 
4^ompartmentB along the sides as a protectloa against 
the submarine. The ^^PennsylvanU** may be taken as a 
good example of the highest development of tlie modem 
fighting ship. She carries twelve 34*inth guns behind 
18 Inches of armor, snd Is protected by 18^ Inches of 
armor at the water line Her speed is 21 knots. 

A new type has been develoiiM by the Urltlsh during 
the war which may or may not become permanent, and 
this Is the ^'Hood,** a vessel 800 feet In length over-atl, 
of 42,000 time displacement and inoantlng eight IS-inoh 
guns, the ehip being protecte<l by twelve Inches of face- 
hardened armor A remarkable feature about tills Ves- 


wlth materials botllug at lower temtierutures, and thus 
sacurlng a ready starting, ease of nmtrol uml smooth 
running of the engine. Thanks to an addition of guso- 
line, the sperifle weight of tetrallne Is reduced to a 
figure Intermediary lietweeu those of engine gasoline 
and ben»i1. thus doing away with the necessity of any 
material alteration c»f existing carburetors. 

Oomprriiensive tests at the Internal Oombnstlon En- 
gine and Motor Car Testing lailsMiitury of the lierlin 
Technical High Hchiml have shonn a mixture <vf I 
part by weight of tetrallne and t |»an hy Wright of 
the uMuat engine gasoline to give the ni<wt sJitlKfmtory 
rviiiults (approximately eqiUvaleut to those obtalnablo 
with benaol) When lighter gasoline In uHctl, the |ier 
I’entago <»f tetrallne can be augment ml thus Insnring 
even better performam*es. Blmllnr results are ob> 
served )shen uslug bensol In the plnc'e of gasoline as 
additional fuel, when apart from the ud vantages hImivc 
referred to <cs|ie<iaHy nn extreme caw of starting), a 


The lArilkuoiiMi ex|)ort \Vn Dstwald. lias made ex- 
teiiMlre ti*MtH on such tetralliie-lieuxol mixtures, alioat 
which he writes as follnws A mixture of eiitiat parts 
of tetrallne and Iwusul mnatltiiten a retiiarkaldy gotsl 
engine fuel, remlily starting and burning without any 
No alteration of existing noxxles is required 
The fuel has a high energy capacity, yielding a high 
numlier of kilometers ist liter Vo difficulties of any 
kimi hare been exiierienml ny Dr A Oradenwitz 

Biwlnem rb UrobI While HovinR 

W ITHIN a coinitaratWely sliort qmiv memonr can 
carry us bu<.k to n time when a house-moving Job 
of any Hurt whm an nudertakliig of iiMisIderabte note 
Todny tho ordinary dwelling la shuiued about from atm 
pluiv to limit her, moved across half the town, tnmed 
unmnd, and otherwltw* treutwl as tiMiugh Its transporta- 
bility Mere equal to that of the Mg truck that does the 
hauling 


sel Lb the fact that this heavy gun power, armor pro 

tsctlofi and great sise are associated with 

g speed of 82 knots. 


A New Engine Fnd 

AT the meeting of the Society of Qer- 
ouui Chemists recently held at Stutt- 
gart, Dr, Schrauth, private lecturrr at the 
University of Derlln, made un Interesting 
(•oramunlcatlon on a remarkuhle new on 
glue fuel derived from naphthaline Oer- 
man eoglneera are, under present (kvdoiii- 
Ical conditions, anxious t4» fliul new 
aonroes of engine fuel in the home suppiv 
of raw muterlalK. Though the use of 
naphthaline had even In pre-war times 
been suggested, endeavors nmde In this 
connection had so fhr failed tn give any 
positive rcsQlta on account of tlie high 
melting point of that material, solid at 
ordinary temperatures, us well as of the 
complicated preheating devices required 
to melt and i^f^ It 
According to the new iimcMs made 
known at the meeting, nai^tlmllne Is by 
chemical means converted Into a new 
liquid compound, bearing the qotnewhat 
oomprefaenslTe name of Tctra-hydrwmph- 
thaHtiei bat termed Tetrallne for the sake 
of shortnem, which lias proved to be a 
BorpHslQily satisfactory eturlna fuel 
Tht MW fuel is a liquid clear as water, 
of Dm weight .fiTtV, having its 

bcdJlog poln^ at 20fi deg Cent and the 
ooQStawy of which at low temperatures, 
on aecount of ^s low freeslng point 
deg. peni), c om pares favorably wlth'that 
^ Ths high boding ^nt and a 

flaih, poliit lying at T8 deg. pent uiaka 
WitiaiUao an mgiaciany deslnMa fuel ft»r 
tha kiitPoDhipreBiilon intemai 
efigtne* eoMtitutiiig Ih* ^ttmaVf iMil of 
pfeaent tsndbndas in enirink construction, 
ita U|h ikparing wdna (IKdOO catories/kg. 
an ^ bdaliaitttt) bMOrtog a remailiabir 
Miljb la a Unittad av«ca. aorii as 

Wimmm ttividlaa can aa well he uaed 
tti. p reabn t engini tnwa deaignei for pe- 
' trid and gdpaAtnt dperatWm, by mtielng it 


|irvttit*r iin'rvuat- i 





taMfau brio that «m aMvad forty tort, rtdovtlka tad all, 
withaat Bay tatatnytka to tha kartaav 


that urta bioUnIi cxHtml la the preamt 
ginipratlan Is one that our fathers would 
have hraudtfl, without argument, as ut- 
terly ImpcwHlhle 

One of tho most Hikltsh Jriis of the 
Hurt wo have soon Is lllUHtrated on this 
luge The hrl(k buiiuiug Is always the 
Isiiio ot the hooHe-iBovor — there arc wt 
inmij pliieoM uhoro It eiiii break apart. 
M<i miiiu (linforoiit cimrsos that a dan 
g(nmM iraik, once sUrted, msy pur- 
sue. Noverthelestf, hrkk balldlngH are 
inovod with oonslilonible confldenco^UH 
I lie phi ure shows. This strurtaro was In 
the swiith tiuit WHH bring cleared In ciui- 
necilon with tho whlpulng of Scooiid Avo, 
Plttsltiirgh. IL uiiM eight stories h<gh, 
uiHl U InummI a busy hustness. It was do- 
fhlotl t(i Hu\e tliL hulhlliig by sbuntlug It 
lMi«k flirts fo<»t on to ti now site Hut 
wliul of ilio bUH(iH>HK? lAigicHlIy It might 
seem that this ought to imive out pending 
tile HhirniiK of the liulhllng Hut tbers 
was no place to move to, so It was derided 
to move the Inisimwa along with the bulld- 
liig Ho that wtiN tile iirrungement mads 
uliJi tJM> ci>ntmcfor — and nt cvoiy moment 

tho lung-drawn-out iiHiviiig Job the of- 
Hcom und storerooms In tlio structure were 
on a busts of * haslnoss nn usual ** 

Oils, water, wuer, electric light, steam 
lioal und iN»wor for the elo\nti>r, and tele* 
phone conupiiions were nmlntatned at all 
times. An olo\iitor running la a moving 
hulhling Is |M>rliii|m sometlilng really new 
under the snn Anotlior curious feature 
WHS tluit the rolnhinvNl concrete side- 
walks. bring part uf the building snd 
iioeossury to cover the collar oxtensloit 
under the now site as well as under tho 
old. wore suiiported hy beams attsebed tn 
(ho ntori frame of the building and moved 
along with the rest of the estabUshmenr 
The building was raised twelve Inches, 
nmved forty feet, and deposltod on Its new 
ftmndattoitt without a hitch. The feat 
attraited no UUlo attention in Pittsburgh 
the crowds making the task still more 
difficult 



btractHraJJ/, Uie Amcrkaa airplane ia aa aafa aa it la hvauuilj pnaalMa t# aiake a iplni Machiaa. Ita wtojia an twM vttJi aaad ban w alwwa la Ibla viair, at 
aa to apply a load or atrain many Umaa that aneoantercd la all Slada of flylnf The faetor of aafaty num vary Ugh 


Can the Airplane Be Made Safe? 

Why Airplane Fatalities Take Place and What la Being Done to Make Flying Safe 

By Hurry A. Mount 


T ub blfon*at HOd im»tt liii|)ortant i>iir>bli>m ronfrotiilng 
the pUinwra In mmmerrlHl uvtiitlon la to make fly- 
ing nafe kor, In 8|iite of nil tlmt haa hcKHi aald and 
ikiiw to prove the contrary fact, flying today la not fiaf& 
Tlila atutemem, liowe\tr, needti to be tiuaUfled, for the 
lenu 1m u roliitive unc 

A nuuber of dlwiairona neetdeuta hu\e taken place In 
the paat few immtlio, ua we all know And theae aelf- 
same uccldonta have served, perliapit more than any 
thing that hua >et occurred, to warn the loytnun of the 
dangers of flight* The owner of six fl>lng flehla from 
which hondreda of pnaaengera weekly liave been carried 
on aortal alght-seelug tripe, la authority for Uie atate- 
meat that these flelds and cdhera have been practically 
deserted In the past few months, ao pmAmnd has been 
the effect of these aeddenta on the average Individual 
Now no known method <tf tronaportHtUm la abonlutely 
saf^ wlietber by rail, by bout, or by automobile A 
roan takes a chance with life and Umb wheti Im atepa 
on board u street car But tbe chance of ueddent la ao 
nnall tliut he rarely gives the mutter u thirnght 
Admittedly, flying la dangerous, but Just how dan 
geroua? Probably the extent of the danger la exag 
geratod in the tiopular mind A atateineut recently 
lasued fay th^ Manufadurcra Aircraft AsHodatlnn, mv 
ertng the period of six montlia ending July l-<und tills 
Inrludes part of the recent scries of aerl 
ouB nodflents— showed that the 1200 com 
merciul aircraft ojieruUng In the United 
titatea flew approximately 8,250,000 inlles. 
and that aa a result fifteen peranoa were 
killed and 48 were Injured in 27 aerlona 
accidents. Bight of the fatalities aiKl 82 
of the Injnrlca tlie statement btumea on 
lack of terminal facilities, of air mateA 
and of storm wnriilhga, or to reckless 
stunt flytog—all of which could have been 
pre\ented had there been a national ulr 
policy I>eductlng these preventable can- 
unities, tliere was one dealfa for euHi 
4(H,JSri miles flown and one injury for 
eath 2W>,454 tnllea flown. 

Yet tlmt la not safe enongh. It means 
that In making a trip of a bnodred miles 
by plane a man takes a chance of leoa 
ttinn one In 500 tlmt lie will not arrive at 
bia destination alive, and double that 
chance that lie will be Injured It ineona 
tlmt of oviry il\e hundred passengers (or 
lesa) carrietl, one will h<jnired and two 
injured. If tlie rullrunda malntntned an) 
aocb casualty mte, they would kill off 
their entire force of ingtneers every few 
ifNiDtba. The airplane iimst <'oinpeto with 
the railroads In the conimerdHl field, and 
to do m> HUccesafnliy a trip air moat 
appmtuh the degree of safety that the 
rallrruid nffonla. 


Happily, a critical review of the facts upon which 
the figures quoted ubo\e ore baaed shows that they 
make tbe worst of a Imd situation. Of the 1200 alr- 
(.rafl Included In the reisirt, abonl JOOO are operated 
under the supervision of responsible raanufucturers or 
transportation companies. The other 2110 come under 
the clusslflcatlon of “gypay flyers." Many of the planes 
operated by responsible organisations and practically 
uU of the **8yjMfy flyers" are war maclitnes converted 
to commercial purp^MCs. They are not as safe as It Is 
IMissible to build planes today Must of the aeddents 
tul^e occurred among the two hundred "gypsy flyers." 

The risk to aircraft arises from Uiree mala sources, 
and the preventive work being done Is following the 
three brood channels these suggest, vis. first, the con- 
Btmetton and air-worthiness of the craft, second, the 
operating personnel, and third, the landing fudllUes 
and itfguDlsatlon 

The first la a problem for tbe luanafhctnrer, for It 
concerns the mecliunlsm Itself )8o high a factor of 
safety Is maintained by aU tlie large airplane mukem 
In this country and no for has the science of design 
prirgresaed, that any up-to-date standard make of plane, 
given pnipor cure and Inspection, may be depended 
uiMin absolutely not to full In the air This, of course, 
does not an>ly to reboilt war macblnes or thooe whldi 


are not properly cared for In tMr regular servlcei 

In tbe matter of motors, however, there Is a very 
different situation. The motor is the "sore qmt** of the 
machine, mechanically Preeent-day aviation motors are 
uonders In reliability compared to those In use a tew 
^esrs ago, but tbe best of them still are unreUaUa A 
pilot cun never tell wlien his motor Is going to **qult on 
him," and be never feels entirely safe, therefore, unless 
lie Is within gliding dtstsnce of a landing fIsliL The 
dllAculty seems to be that the high speed Internal com* 
buatlon engine Is basically unreliable. There are a 
large number of rapidly movlDg parts, some exposed 
to very high temperatures, which cannot be dispensed 
with , and there ts always tbs doiigmr of failure In one 
of these parts which will put the motor out of oom- 
mlssloii. 

Two things are being done to lessen this danger 
Motors are bring butU heavier than the war motom 
This does not mean, however, that tbe macblnes are leas 
efficient, tor so fur it has been poarible to make a oor^ 
responding saving In wright in the airpUnei The dgife 
ger of motor failnre Is lessened In a large ptone by a 
mnlttpllcfty of motors. Mpst of the two-motored ships 
are able to fly with one motor ‘Mead.** There are also 
nnder experiment various schemes for fearing several 
motors to a single proprila*, so that one of more of tbs 
motors can be operated at one time while 



The 


. is to the nvtntor ef tolaar sri 

maatoe traveler. And the chances ef sai 
nuthy timee greater then thsW 


others are held Idle as a reserve. The 
added weight and nnreltablllty of gears, 
however, has been against this schemei 
Two maimfSctnrefs have fTpreemd the 
hope to the writer that tbe steaa engine 
can be brought to a etsto of pertoetloh eo 
that It can rei^oe the IntriWl coodms- 
tlon engioe oo aircraft There Is eitfif to 
be at least dgs prumf slug exparimsnt along 
tide Une hri^ eoodnetsd Ik tide oou^. 

Of safety devices only one hcAde proto* 
Is* that It wtU add nmoh to the safi^ M 
air pasisnters, and that Is ths pgr a^ g to 
Perhsps the aversge man does not tsUah 
the ides of stepping oft- into s pso s *wi(h a 
Utils Miksa bag to as^ehtt^ oS 
a rsstotf he torald de it, anl tlie 
Thf^ thathevriUUvetoteltririMfi- 
peS^ are irtotto hy lh|r than M to ifeito 
dnygtM to ito ttmto of 
a stottfoditl^ v^diusilito iff sst tfw ahtot 
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I* aal mpoftMfiL AaddMiti nuMar 
thgibrtt' or hU MiUgauU 
ifgltooc^tMtwt tito lut that many aod- 
dlw kamil bebatiM tbo pitot toko* tbol- 
igliffilitlm Miht rathgf to be attributed 
to Cba third aooroe of d«f ecu Is 

"5taa third dan of riaka— landing 
flal^ aad ocgaoiaatkm— that there la roou 
Oar gM«t Inpro WMttt and la which there 
to the promtge of qnldc reanlta. The de- 
wtoginienC of landliig lleldi will of cooree 
be riow joet aa slow tm the developmoat 
of epoonerdal aviation. In all the Vnlted 
Ituiim thm are now onlr 2li adofioate 
uriOmpal or dvlUan air porta, yet tor- 
ttiteale are ae neecMary to aerial trane* 
portion aa ihar an to aliiK^lng or rail- 
weg^a Rverx added flying Add la an 
added factor of gafoty to eommerdal avla- 
tidk It redooee the chance that In an <|<||0 pararl 
euer g oacy a plana wlU have to land In a pU 

tagae corner or a highway 

So Ur. thle oonntry haa lagged behind 
all other Important nallona. in falling to provide na- 
ttonal ttlr lawa. Tboae few Btatea or ctmnnunltiee 
wUch have attempted local leglalatloo on the aabjcct 
have foond It dlfflcalt or ImpooriUe to enforce, their 
regnlatlou. 

There haa been no way to atop rach dangerona prac- 
ttoee aa flying nnaafe machlDeii, flying without the pilot 
having proper training, flying over crowda. dangerona 
atontthg with paoeengera, and no on. 

In a recent oonference with Secretary of Oommerce 
Hoover, repreeentatlvea of commerrial and dvll avia- 
tion received the deflnlte oaaurance that a law provld 
Ing a reglatratlon ayatem and a code of air trafllc lawa 
would be drawn and preaented to Congreaa at the Aral 
opportunity 

A aeeond atep In thla direction, and a very important 
one. haa Joat beoi taken by the Undefwritera' jLnbora- 
tortea. The actual and proapective developmmita In the 
use oi aircraft in tmniqptortatlon of both freight and 
paaaengm have created a demand for inaumnee pro- 
tection for the capital Inveated Thla demand la now 
being met by cerUIn Inanrance companlce, and the or- 
ganliatlon of aircraft departmenta la being aertoualy 
conaldered by oiliera, for It la foreaeen that aircraft In- 
■arance will become of large Importance. 

Analyala of the proMema eiMMuntered by the aircraft 
uiiderwrlter boa been undertaken by the Underwiitera* 
Lahoratoriee under the aupervlalon of Vlce-Prealdent 
A U. Small The Importance of thla developmait lice 
In the fact that Hr Small and hta aaaodatea have de- 
vlaed a regtatratlon oeberoe for both pllota and aircraft 
and preaumobly no airplane can now be Inanred until 
the mlee laid down under tbia reglatratlon ayatem have 
been compiled with. 

It la expected thla ayoteni will prevent the iaanance 
of iMurancc on a craft unaafe mechanically, which la 
driven by a pilot not fnlly qualified, or which la aubject 
to too great rink from any other cause. An airplane 
la too eoatly to operate on a commercial eeale without 
loanranoe and It la believed tbla step will have the 
effect of materially rednciiig the chanoee of acddmit 



The parachute haa done much to mahaffyliit aafer While It U not the moat 
pleaannt aenaathm to atep eut Intd a p ac e and depend on a little 
frilk bag^ it la better than heuig daahed to death 

rovlde na- and therefore tlie number of occldentfl. In Ruropc lo^iorlng 

mmuultleH mcrclal nvlatlou la heavily onbsIdliiHl the govt^rn rMla\HtM 
he aubjcct meuta, while In thla country U mnat “atiiiid on Ita own mid Al dn 

'oreq, their Icga^ and moat pay lU own way. Thla makca the otuml 1 7 deg c 

of the Insurance companies doubly effective. foriiiHtion 

raua prac- In cloalng It ought to be noted that one of the largcKt tlnucH lo 

it the pilot beneflta to be derived from auefa cooperative enten>ri8m more nr 1 

dangerona will be from a ayatem of weather algnala, and inatna^ d<*fc < ent 
tlona to flyera while In the air, which have been ren- at the ent 
Oommerce dered posidble thrmigh the development of the dlrec- tiMuiM^ati 
dvll avia- tlonal wlrdoM and tlw nlreleas telephone. deg Cent 

iw provld ^ ^ .. . It lives f 

raflic lawn The Dissymmetry of the Body and Its Striking during tii 
It the Aral Resnltfl tom|K*niti 

W ERE >ou ever lost In a Iiondon fog or a driving the Interi 
anowatonn or even In a tract of dense woo<1h7 Ihu ex 
■a* JLaibora- If ao, you probably exiterfenced the nNual annoying re- alt< matlt 

ttta In the salt of finding yourself walking in a dnle In Nt»lt(» of each exp< 

relght and nil your efforts to follow a straight lint riiysloingiHts thi mo ooik 

rnnee pro- have studied this eurloua phenomenon and oome to tlie lint It wi 

jAd la now eoneluslon that It ia doc to the fn<*t of tlio difference \cUipm< n 

ind the or- whli b always exists between the two lateral halvi s of life oi 

t sartoualy of the body, and which cauHcs one of tlieio to show a other wi 

lircraft In- constant though nnconaduiiK tendem> to exert a iires may be r 
sure Ufioii the other Some reevmt exta^rlmenta In of tin Im 
be aircraft Vienna have thrown further light upon this difference glstN ogi 

derwiitera* Itetween the two riden of the liody and Us offH(*ts It the geiier 

p-Proaldent was found that In aplte of all orders to the contrary Furthe 

pmmit lies persona walking on foot showed a coustaiit tendency to are Hid»J< 

• have de- tarn to the right, so that a definite effort of the will of their 

sd aircraft was required in order to tarn to the loft The famous beeomu l 

mred until German physiologist. Professor Abderhalden, became of d> ing 

ratem have interested In thla question and Investtgatetl it further mom thn 

In the Phyalcdoglcal Institute at Hallo In this laying 10 
w issuance building there are two similar stairways one running really stii 
r, which ia lo the left and the other to the right, and both placed dltlmis »! 

i la aubject at right angles to a short flight of steps at the en- on urrenc 

n airplane trance Observations showed that by far the greater peratnro 

de without number of atodenta in the building regularly took cauMe but 

I have the the right-hand staircase when they come to choose t<» prixlut 

>f aoddMit Inquiry proved, however, that itft-handcd students, of their \ 


with few excepUona, made oee of the left 
Btatreuse 

The Slime results were olwerved In the 
Guae of the gem^rul public as welt aa In 
tliat of (tie studontH. A\ hen the stairs were 
descended, howevir, tiun was practically 
nil equal use of the I wo w>ts of steps. 
Tills 1m doubt I ohh due to the fact Hint mudi 
UHire effort la required to uscctid a stalr- 
WH> tlian to descend 11 

rntongutf the Life of Imeeto 
by VarlaMe Temperatures 

S OME wry curlouM p\|H*riments have 
n'coiilly lieen condut (ihI by &l J^mls 
rubtltuK lieH, with io the iwwMlblllty 

of prolonging life In biitti nlteH imd euter- 
plltarH. Ilie liiHCCts Uiom] wtn 
of the f7a//rria mellonctht The entlye 
evolution of nitendllara of thlH himmIom 
the moat onliunrily recjulretl a ih rhM* of alnait two 
le wwkt* at the optimum tenii*eratun» of 87 

deg (Vnt According It* t\wt Hibtioih^ue 
I ntt<*rsf7fr, I.jiUHunn<, for June, 1821, a 
lowering of the teiniteruture rHanU the developiiient, 
n (lavs Ulng revtiiiml at n tenii»erulure of H4 deg Cent 
and Al tIavH at J7 dog Cent At ii teiiqx'rature tielow 
17 tieg (til! the <iit<rT>)Hur rarely iiiulergoeM n trojis- 
roriimtlon Into n hnllerflv , on the oilier hand. It mn 
tlnuoM to live for two or three monitiN thtiu|.h It npiieiirH 
more or Iokm eiifeeh1t><1 lletwtH n 10 t!eg Ctnt and 4 
d<»g 1 ent It cv'iisoH lo eat and i vtn tt» move and iH^rUhes 
lit the enil of the inoiilli ^tningi to khj lioWivtT at h 
tiMU|>eriiture still lower, nuimly, fniiii I deg (Vnt to 2 
deg Cent the vital processes are mo niui h retarded that 
It lives for six moniliH, unihrpilng n loss In weight 
during this ttmo of only a few ininigraiiiN — hut If (ho 
tomticniture lie then nilwnl to Uic optliiiuin, It takes up 
th« Interrupted courHe of Hs development 

Ihu ex}Rrinieiit4*r snbJdliHl the <‘Hten»llliirK to two 
alt< mating b iuim rnturcs, 1 diw Cent and 17 dig Cent , 
each expiiRure laMltng for 24 hours at a time Under 
thiHo coiidltlims 25 dnvs win» n*qiiin'*| fur di vilopment 
Rut It was oliserviMl Uiut this prolongeil i*erlod of de- 
vcUipmint exerleil no liifluiaici^ iltlar u|X)n the length 
of life or the aitlvlty of the reMiiltiiiit Imtterfly In 
other words I he vital artlvltk^ of the cateniHlar 
may he retardi*d by (told without affiKtlng the vitality 
of tilt liiittorflv, a point of gnat lull rent to ontomob*- 
glsts Agriculturists and liorticultaiists, aa well as to 
the general st lent ltd 

Furthermore, It was observed that when butterflies 
are HiibJtHti*il to altirnnllng teniiH ratureM the length 
of their active life Ib vastly jirolongetl and they alio 
become mon> prullfle T nder sin h conditions liiRtead 
of djing at the end of six nr eight days they lire for 
mom than a month (Kl to T» da^s), while Instead of 
laying 10 or 15 eggs they lay from 25 to H.5 This la 
really startling since It Implies that under certain con- 
ilttloiiM of variable wcntlier, whhli Is a inmimon enough 
ociurrenci* in many climateti, au Hltematlon uf tqm 
peratnro l*etwevn 37 deg Ci'iit and 1 deg Cent will 
cause butterfili k to live live tlmcH as long aa usual and 
to produi*e at least twice ns many aa thiy commonly do 
of their voracious offsiirlng 



dtHh Ihfll tka Wlakbar af airpfauM aeddskto la aa aaiaiL Madilaaa mtk aa tiM aM kata ^ww-wld. dlaeardad war-tiaM airplanaa— kave been bought 

^ caaawuiiM kr famap ar kai c a d handa and tWa uaad In actual dying 
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Grouping Our Power Plants 

The Superpower Survey’s Impressive Figures, Which Afford Plenty of Food for Thon^t 


roeratlr oompletod Muperpovrpr Hnrref pprpal« 
I one ikfaaw. of our iiatluuiil niitefiilnetiM, and, Ind 
deiitalljr, alii»wit how mnch more we Hhnll bare to iwy 
f(»r motive oiierKy In the eourtM* of the iiexl ft*w jeara 
we mend our waya Convi^raeb, thla tniproflalvely 
illuinlmitiiMr InveHtijcatlon brliMCa to llfcbt that it la 
lH»afii1ilc for UK to amplify our power reMoureea 

and yet c'fTect an aumial hh^Iiik of more than half a 
hJUlim dollaral 

Itut the Htory of |h>U^iUh 1 I'lnmomiefi 1 h h loiiKi*r one 
rile exiierlif ba\e dlwloMHl that we eaii ho e<Mirdlnate 
i^KiHtlna Hteam elecirti and hydroeleetrlc plants that. In 
eomldnatlon with nthiHra to hi hiillt, tt would lie prac- 
tJcahle to ohrlafe the mliilna and the tranuportatlM of 
5OU00,n00 tone of coal yearly! Or, If tho demnml de- 
velops, thla meaHiire of fuel fun be anpplletl to aectlona 
of the country lytiia nntatde of the pmiioaed Superpower 
/one, beneHtlna thnae reaitnia pro|wrtlonntely withont 
iiiiffiDimtlnK the output of the mlnea 

At Hrat lihiah thla whole Improwtlve proportion 
Nounda like a pnimlao of miidi for uothtnic Aneh la 
not the iwae, however for the eatnldlahmetit of the 
Huiierpower wme will entail the expondltnre of many 
hniidreda of ml 11 Iona of dollnra. In reitini for whleh 
the pwiplo will proflt to the extent montloiitHi This In 
the HNHured ontroroe of eiucliic'orlnfc efn< Itucy aiHiUed 
on a fiminUc iK*ale and once more wo liave broiijdit 
hiime to iia the wtmlera that vwn 1 h* wrought thniuffh 
the agency of i Uh trlHlv 

The area embraced witlilu the Sii|M*rpower Xione baa 
lieen somewhat iki1nrKe<1 hIiici. the pn>Je<*t waa tlrat 
conctdvwl by William S ftliirruy ni*Hrly two yearn ago 
and now may Ini deMrllMal na that territory lying be- 
twiN^ the *10th and the 44th iwrnllela of latitude and 
extending Ininiid from the Atlantic aentioard an aver 
age dlatiiiui« of ino mlUa lualdc of the nrldtrary 
iNHindary thua eatabllHhed lire fully 2G,OUO,dOO of the 
nation a populntton iitid the workers of this bustling 
aection of the Pnlon turn out In value quite 40 per 
cent of Amerhii a manufa* hirwl eommmlltlea The 
punioae of the SiqienNiwer System la to make It feual 
ble for thla tntenalfled liulUHtrinl Hplien* to iwrry on 
Jta vitally Important mmilfold aerlrltlea with greati*r 
eaae and to meet unilie«ke<l the still luNivler taska of 
the future. In abort, to arhlen theae ends at a lowrer 
unit cvwt thniugb the me<11um of a plenty nf cheaper 
eUttromotlvo force 

One need not Iw mon' than casually familiar with the 
trend of Industry ahnmd U> reallxe that MiilMUntlally 
all of our competitors In the marketa of the world are 
lN*iit npon developing tlarfr water iwwer nfaourees and 
tM|unlly Intent upon iTt*ntlng highly iflldont steam 
electric plautN «» tJiat elev-trUltv tail Ih» ntlltiHNl more 
widely by their rallwavK and in their Nhojvs and facto- 
ries. Tfce obje<*t, of c«>nrae U to rtnliue the conanmp- 
thm of fnel nr to git a greiiter volume of [wwer for 
every Uni of <*001 hunieil The ultimate aim Is to loa- 
Mm uauqal labor, to liu rense production through 
greater dependonei* uihui inuchlm n and to neutmllie 
the charge lor pnmeut-diiy wng(*s 'I'hls movement Is a 
menace to Americas e<imuurclal postthm, and must be 
nffset'^by the organlxiittfai of fnillttUm which shall make 
us Htrong ckiuragh to hold our own In fortdgn trade 

I'he Huperpower tlystem has not lieen idanneil with an 
ive fdnglc to putting ns In shape to sell our wares on 
ravornhle terms In nlleu Iniids It Is di*Hlg»ed to make 
«iiir domestit life a fuller and a pleasanter one thnmgh 
ihe limumcralde convenlenoes and comforts that go 
Imnd In band with amplified ajqilientlons of eloitrlclty 
It Is counted uiNin to bring town and country Inh* 
i loser touch, to put the rural dwdler In some ref^iectH 
tin a imrltj with bts city brother, and to enable (he 
trunk Uties concerned to move tlielr imsaengeni more 
t xiMNlltlously ami to transport greater vohuuea of profit 
able frtdght It la a matter of cimimon knowledge bow 
heavy a buntmi the coal eonsumed hy an} steam rail 
way Ia}s ufion Jr and what this Imposes In the wa> 
of a reduction in revenue-making tonnage 

Today, within the proposed Huperpower Stone there 
are operated *in ploetrfo public utlHttea, the majority 
of them running indeiNmdently of one nmHber, a total 
•>r ifl raDroads. and no fewer than 7d.000 indnatrlal 
I'stabllshmonts that use varying nmonuts of medianleal 
4 «nergy This great mannfartnrlng seetkm Is not fa 
rofvd like the West Coast Htatea with an abundance 
of falling watera fiwm which to draw motlre force 
Hy 1030 the demands for elettrlc current In the Hnper- 
linwer Zmie Will total 81 000.000.000 kilowatt honra, 


By Robert G Sh^rrett 

nud oiir existing and pros{N*€«tlve h>'droeloetrJc stations 
would not be able to auppl> more than 21 per cent of 
this. *l*wiv years ago n tN»r cent of the total ontpot 
the ele(«trlc utilities was derived from water power 
Then^fiHfo, It Is Inevitable that we look to steam 
electric planta to fumlsli the other necessary 79 per 
ivnt. Thla point la punNimly emphaslaed because there 
la a popular and erroiioouH belief that hydroriectrlc 
dev'etofuneiits fn the Eastern Htntes would go much fur- 
ther toward aiitlsfylng rcqidrcmenta 

Plainly, LNial la snre to l»e the principal power rellanee 
in the area under consideration, and It abould be n 
matter of oatlonal oongratnlation that there are vast 
deposits of iHknie of the best eool In the country within 
convenient reach of this gigantic bethlve of productive 
effort. Kvt*n so, the primary purpose Is to ntlltae this 
fhel economically and thus to oooaerve it for fnture 
generations of our fieople Thla end will he uttalned 
thnntgh engineering skill that will coordinate the 
hydroelectrle and the steam-electric facilities in a way 
to provide a maximum of energy for a minimum of 
plant Inveafmefit ond operating expense 

Aa Indlented the accompanying map of the Huper- 
power Zfiuo, the svstem ulll Indnde the erection of 
master sti nni-clof*trii atotlons at tidewater Inland cm 
rivers etc . nud at ptdiits within the anthracite coal 
region ulunwer an ample snfqdy of ecmdenslng water 
cMin 1 n^ cuuiitoil msm and sonreeN tif energy will 

lie augmented by liydroeli'otric power atatioua In the 
gone as well ns others loc'afiNl outside of It hut not too 
far ana} to tratiMinit current cKXinomleall} According 
to the exiM^rU, inirent at u potential of 220.1)00 volts 
can U* dlsiiHtc hed over the nlres a dUtarn'e of 3n0 miles 
with a loss of not more than 0 per cent This shows 
how long gaps can lie spanned effec lively and gvmerat- 
Ing stations and users brought lit a sense close togidher 
slthoiigh octually remoit^ 

Manifestly the proposed new stoam-«lectric sufier 
power stations uro to lie set up where It will be practl 
cable to secure the full beueflts of low freight rates, 
and to take advantage of railway routes permitting 
short runs and easy delivery of cool To lie mure 
MfteclAc. It is recommended that one of these steam 
electric plants lie eonstmcteil near PIttston, Pa . to 
furnish a part of Us energy to the contiguous untbra 
i Ite region and the rest of Its output to the Metropoll 
tan wine— esiHN?lally the New Jersey section of the lat 
ter Another giant steam riectrlc central station is 
conlemplHttKl cloM' to Hnnimry Pa, which will also 
feed (touer to the anthracite regioOi send a portion of 
its current to tlio load i*enter at Heading, and tranomit 
the balance of Its electroinotKe force to Phllndriphla 

Near tidewater a master stcnm-eleelrlc powerhouse 
Is iirgeil In the nefghlKirhood of Itoston to meet tbo elee- 
triiwl needs of that load center and also the Industrial 
demaiMls of J^iwell nnd Newhuryport . and for the load 
centers of New Haven, Hridgeport, Wateriniry, and 
Hartford there should lie provided another big steam 
electrii plant to take cere of that part of tbe country 
AU of the foregoing promise to give tbe quickest re- 
turns from the very twginning of the Snperpt»wer Bys- 
tetii . and It la fnrthenuon* planned to call Into bring. 
In the order named, the following prime hydroriecCrtb 
Installatortis Plants on the Delaware and the Bus- 
quehauna Rivers tor the purpose of suiiplementihg tbe 
ateam-elcctric stations at nttston and Bnnbnry, the 
prugreiMlvo develo|mient of the Budsim Rieer prelects 
to meet the growth of energy requlremento In ^e load 
centers at Heheneetady, Utica, PoogblMeiiaS^ and Pltta- 
fteld and to take tho first stop in the Potemae River 
dCTelnpmeiits as stsm as tbe demands of lha Baltimore 
and the Washington load centers exesed tha naparity «f 
existing farilltlec. 

It shonld be evident that the prapooentt of the Su 
pens>wor Zone offer a seheme fusoepuble of grtdual 
crolnttuu, and In laying It out they have looked ahead 
and taken into consldemtloii tbe territory's probable 
iwwr uePtU nine years hence We atet told that bad 
a Superpower System been available In tbe under 

discussion two years ago there would then have been 
twenty economic load enters to which its energy would 
have lieen furnlfdied On tbe other hand, by JODCk. if 
the scheme be carried out as propoaed. there wlU be do 
fewer than thlrty-hve of theae load dentera. 

In order to prevent dtnfnslon, let It be remarked 
that tha Superpow e r project logleaDy dlvldea Itaetf into 
three broad dfviainns, dealing; remwctlvriy, witb iba 
electric pubUe nUUtlea, the lM%vy tractloti railroads. 


and the manufacturing industries. It would be well 
to touch npon ^ach of these In turn. For tbe past 
decade the load growth of tba electrlB public utilltlea 
has Increased at tbe rate of It per cent per atmoat. 
Today the yearty demand amoonts to 12,821J109j009 
kilowatt-hours , and if we aamnie aa iDcragiast iffecy 
twrivemonth for the next nine years eC only 9 per cent 
the electric uUlltiee will be caUrd upon to anpply 9flL 
0001/100,000 kHowatt-hoon In 1A80L This can hi dona 
efBclontly and fNvmnmlcatty In bat one way-<*by 
ordlnattng tbe existing plants so that they nay co- 
operate throughont length and breadth of the 
Boperpower SSone with tbe superpower statlmis lA gen 
erating and dlstribuUng electrical e n e fgy wbarevw It 
may be wanted 

For instance, the t>cak loads for tbe AnthnurHe and 
Uohawk-Kudson IHrlntans occur in tbe morning. The 
peak loads for tbe other divisions como along In the 
afternoon, and tbe annual peak load for the entire 
Superpower Zone readies its dImax about five o'clock 
In the afternotm— tbo heaviest concerted burden bring 
laid upon the power plants usually In December 
Clearly, then, this shifting demand can be met sne- 
cewfnlly with a inlntmnm of equipment only through 
a glvo-aml-take service among tbe associated power- 
houses. 

The base load stcam-ricctrlc atatlona conceived by tbe 
experts of tbe Huperpower Hunrey will range from 
WiOtVi kilowatts to 800, (KK) kilowatts, and the proposal 
Is to liiNtall no tnriio-gpmTator units of less than 80,000 
kilowatt cHpiiclty lu anj of these master plants. The 
reason for this Is that exiiericnce has proved concln 
ptvely that targe units can pnHince iNiwer more cheaply 
than small ones, lor example, the cost of fuel at sta 
tions of more than 100000 kilowatt capacity, for u 
given volume of energ}, Is only one-thlid of that of 
one of less than 1000 kilowatts, while tba malntenanct* 
charges tti the Mg cstahliahmimt average but one-fourth 
of those of tbe small imwerhousp 

(mt of 558 elC4‘trlc public utility idants now within 
the projected Huperpower Zone there are hut 80 which 
are equal or greater in capacity than the avorage-slsetl 
stotlou contemplated tor tbe Hupenantrer Hystem up to 
1080 Further out of tho 1074 gencrntlng units operat 
Ing Insltle Uie boundaries tbe sone two years ago — 
counting only thoiw of 500 kilowatts and upward, there 
were only almiit 20 that had a capacity In excess of 
80,0(M) kllownttSL This Is a fair Indication of the ncetl 
of iN^ttcrment In onler to bring down the coat of current 

Analysing the iierformanceN In 1910 of 400 steam 
electric power stations, the Inresttgatonr found that the 
nvorage of the eloctric utilities within tbe smte burned 
2.78 iMiunda of coal per kilowatt hour and called for n 
iveat utlllsaUon of 8.5,800 B tn per kilowatt-hour In 
contrast to this, based upon tbe best np-to^ato engi 
neerlng practices. It Is promised that tbe steam-electric 
superpower planta will have a fuel rate of not more 
than 1 41 poiimls ]ier kilowatt hour and that their 
bollen will do this on a beat utHlaation of 18300 B tn 
per ktlowatt-houi^-ihe Mg base load steam-riectrle sta 
Hons running the while at the same annual capacity 
factor 

Again, the Superpower Harvey has lirougbt to light 
that the dlsaasociatad working of tbe numenms eleotrlc 
public utility plants neewsdUted, in 1919, a genemtlng 
capacity 46 per cent greater than the annual peak 
load, and It seems that the resulting capacity factor 
did not exceed 20 per cent Fancy tlEe oveihead 
rtpresPBted liy so mnrii nuprofltabie mariUnery CXw 
versriy, we are assured that by 1980 the gnperpowkr 
Hystein, bring aMa to take advanuga of Jc^ reaerve 
apparatus, wilt get ahmg with a genaratlng capacity 
but 9 per een^ in wamm of tbe annual peak, and that at 
the same time the coordinated statlona wiU be In a 
positlim to rajse tbe yearly caventie-iaakliig ontont to 
46 per cent This wlU rspi ia ui t a falir of 78 per cent 
and the benriltt ithouid loiricaUy be ledeetod In the coo- 
snmers* MIUl The annual aavtag wHt then reach 89Hi* 
000/106, and the allied steam-electric pnbMc ntUlty 
plants wtn do their work with 19,148^000 ftorer toss 
of coal than 4{htioiiji of like aptojgate daoacuy operat- 
ing IndepentoOy., as at present 
Dcnrily or ttaflk; aa liaa bett expbdned ftoqnSntXy 
la tbelast friir yaaz%. detortoiftoS whbftoto or U 
worth wUle tor a rtitMA to adopt elestrlc 

traction. the Hopefeptow ikw 

miles Of math itoe^ ya«d% and sMtato 894 thofNn^ 
has dlerioeed that 19/100 adlse efm trqriaige etwM 
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with pfoAt b* fttoetriAed ThU woM entail a capital 
eapendltttrt of |511MlU(M)00t, effect a yearly redaction fa 
jip^tinc costa of $83,n0IKo00^ and yield a revonie of 
14JI per cfot on tbe inreatment after dedncttna orer- 
head diarfM and a liberal rate of Intereit tin the 
money borrowed to brina about tiie traneformatkHi 
It wema mmeepaaary hen* to repeat the well Rmnndml 
ndrantagea dalmetl fi»r the mibatltatton of electric 
hanlaga. 

Mr WUUam A Murray, vibo baa been lu charge of 
the Hnperpower Bnrrey, makea tbta point In faror of 
MSpplanting the ateam iooomotlTc on the llnca under 
dlacTiaaloa ^Tbo nonrnil demnnd for money for ex 
tenaloaa and bettenuenta of the railroada within thin 
xoue la approximately $l00/aa),000 uimualiy. an amount 
wbichi even in the face of preaent oonatructlon prices, 
would aufflee in three or fmir yearn to cover the coat of 
the entire olectrlflcstloiiN 
mentloiMNL Bhuiihl ae 
eondnue to tinker with 
an ^Id and defective mu 
chine when it la impot** 

Hlble to eacaiw the Inatal 
latton of the modem nuil 
itffldent on«r 

And now for eouaid 
oration of what the Hn 
licrpower Ayatem v\ III 
mean to iaduntry within 
the conflnea of the aoiie 
Among the 70,000 oatab- 
iiHhiiienta using imwer, 
nml which were Uie aub- 
>ct of atudy by the teehnl 
Hats of the Hnrvey. then 
an* manufacturing plantM 
mines, quarries, govern 
meut ahops, and lauu 
dries. In abort, wldel\ 
dU emitted forms of pro- 
iliirtive activity Tito 
nuulysla of the da bi 
gatliered reveals that In 
lOTO the equivalent of 
0311,440,000 kilowatt 
honra waa developed hr 
itrlme naivera Imllvldual 
to the tnduatries con 
l•enl«al. Tim energy por 
(based amounted Ut 
M3«83CMM)00 known tt 
hours Further, It HceniK 
tbflt 4 006300 borseiMiwpr 
Ilf prime movers might 
liR\e been shut down to 
Advantage and added on 
«*rgy bought Instead t(» 
the amount of 6,<tt»3UU.- 
UW kilowatt-hours, width 
SHitild have made a total 
of 64102,000.000 kilowatt 
hours for 1010 llad 
liowcr been thus secured 
In this measure, the sa\ 

Ing in coal would have 
aggregated 18,504,100 
tons, or 71 per cent of the 
coal which waa uaed for 
the production of energy 
Th« Aurvey has cstab- 
llahed the fact that it 
would be In the direction 
(»f eoonouy If all Indus- 
trial establlsbmentM re- 
quiring DOO horsepower 
^»r leM went Into the 
market fqr their energy 
It is only when the aorv- 
lee deuuuida Hae above 500 lu»rsepower and Involve at 
the aame time aome s|)eclal appllcationa for heat that 
an Isolated plant ia Jaatlfled Even then, it acema that 
them Miould he central-statluii connectlona in order to 
provide agalnat IrregulariUes of load 

Any considerable Impravemeiit In the efficiency of 
power prodnetion by Isolated plants la limited becanee 
of the neceaearlly amaU average atmmnt of machine 
eapadly involved. While we ere aarored that the 
power aaede for Industry within the none have been 
studied on a-oonaervatlve basis, yet It appears that it 
will be poiilbln In 1^80 for our tdtopa, factories, etCn to 
effaet a twebremooth aaving of |1004)004)0a Thla can 
be achieved daaplta the flsOd cbargM afalnst an Invesb 
of DfltjQ004900 for the motor eqalpffi»t that must 
heteetaUed th IfcW to tecolva enargy fro® the Buper- 

TWlBgirhy and far, Uttle If any embprehenffive 


knowledge has heretofore exltted among power users 
and electric pnbUc utllltiee regarding the growing de- 
mand for energy in the different secthms enihrncod hy 
the proposed Auperiwwcr ZOne, and there hna !>een a 
corresponding jlack of grasp of what them* dmiiKeH 
would portend economically If met hy ]ini]ierly co- 
ordlnntAd, Interrelated power plants. The 6\mey Uss 
given this maUer careful conMideretlon, nnd has 
plaunnl accordingly for the location of Its big central 
atattous The load factor for the entire wme has rtsou 
from 84 per cent in 1010 to 88 per cent in 1010 Some 
gcograplilc divisions, such as tbo Ueiroptilitan show 
bnt very little Increase In load factor, HbtU In otlu*rH 
the Anutheru Division for Instance, Ihe expuiiHltrti bfin 
been from SS per emit to 48 per cent— the atigtiu^nttHl 
loads being largely due to additional indUHtriai de- 
mands In tlioae districts. 


In four years, f o , by 1825, 50 iier coat of the totjil 
generating capacity for superpower otioration will he 
centered lu plants owned by the present electric iitlll 
tl«M^ and they will produce alsmt 40 per cent of the 
energy Dy 1880 the generating figure will drofi lo 80 
per cent and the plants will famish only 16 per cent of 
the total output— In other words, their principal use 
will be to take care of peak loads. The heavy base 
loads will be carried by the master stations, to lie bnllt 
as distinctive features of the SnpcnMiwer System 
The Anrvoy has shown that In 1919 the riectrlc pub- 
lic utility plants within the acme both water power 
and imm driven, Imd equipment averaging 7900 kllo- 
watta per plant Per kilowatt of capacity the master 
wlU have increased to 29300 kilowatts. But even more 
striking la the potential development In the ateam 
electric establishments, which will Jump In the same 
period from a mean of 104)00 kllowatta to 218,000 kllo- 


watta per plant Per kilowatt of CHpuclt> IIh. iimstcr 
powerbouMw a ill cost muih Ichh to erei*t and to equip 
To bring this whole mihjc* I to a focus let os see 
nbnt vrill be the diffi ren<^ In oiitlm for the Snper- 
l»ower SyNlcio and the price that would have to be 
imld for a commensurate aniunnt of onergy developed 
Kgreenhl) hi iirefipnt-du> iirot ttco uinuug the Indepen- 
dent el(H’trlc public utilities The new money required 
for the* Siipcrisiwir System hy IfVtO Is put nt $008318,- 
iiUf) This is nn linuienM* sum, hut it is less by $168, 
eKmeioo thiui the Hmoiiiu tlint wmild hu^t* to Ik* spent 
fur Ihi prope*r eUvdopnieut of the prevailing dlsaKsnci- 
ated (lertrle ullllUes 

So far the steam iiowtr plniits and the hydroelectric 
ones ha\e lioen cuiishUrcel m*tmrHteh Aluch can be 
gained, however I13 bringing thi two souneK of energy 
toKt*ther The Aui>ens»wer Survev n*iiort dlseioieeH thal 
ait ecoiiniiilt combination 
of steam and water 
|Hiw er Instiillat ions can 
Ih* mudi whbh with an 
liurenHcd jn\(*stmeut eif 
$44,aiH0U(l will yield a 
n turn annunlly of $00, 
'i.sMgs) Here we see ex- 
( 1111)11111*11 one of the 
prime advaiittiges of su 
isnsiwer production cx 
|K use Ih lug resluced hy 
n tiHon of an interconnec- 
ting Hvstem which iier- 
inltH of the hlgttest effi 

(lincy In thi steam sta- 
tions and of the best or 
ninxiifium use of the 
available water power 
I1i( rcfstrl Hec«*tttH an 
n certain^ the establish 
lucnt of hvdmelcctrtc 
plants on the At Law 
ronce Ulver and further 
developmintM at Niugnru 
1*11110, Isitli of which 
will ev« ntually deliver 
|Miwcr lo the wires of the 
Superpiiwer Ayatem even 
tliom.h 11 h‘> lie outshk* 
of the pn^Mrilied xonc 
'llHse however, are not 
liktly to Ik* III H position 
to lend aid to the Super 
l»ow(r Hyst(*m much be- 
fori IWU It Is estimated 
that the average cost for 
^t iJtwrence power will 
thin Im* $0940 |>er kilo- 
watt hour for (100,900 kil- 
owatts, at 80 per cent 
toad fat tor, delivered at 
I ties, Sthenectady, and 
^orthampton 'fhe total 
MiinUHl outlay for all At 
I^twreiice |H>wer In 1982, 
transmitted to the load 
ct liters of eastern Kaw 
Kugland, w (*stcrn New 
Kngliind the Afobawk 
and the Iludaon Divl 
Htoiiswill lie $1103734100 
If, on the other hand, the 
( xreSM mi* rg> require- 
incut of 1932 over that of 
HKIO wire ftimlKhed by 
new stonm-oloctrlc plants 
ill the SuiicriHtWir Zime 
the (liarg(* would aggre- 
gate aulMtantlally 141 - 
001 000 The St 14IW 
rence develoiiuimit, Iherefnre promises to net a yearly 
saving of $1132NIN)0 to the seetlims drawing from It 
Mnally, total iiivestnient reqiilreil for pnitkasod 
At l^wrenoe iKiwer would he $443204)00 less than that 
involved lii * rcctlng in w steam-i'le* trie idants to supply 
this energy 

The existing traiiHuitsslon systems of tbn ctectnc 
utlllt> companUs. now eouslsting of about 1209 miles 
operating nt 33,000 volts or higher will be distribution 
rather than tmiismisBion circuits when they are eventn 
ally liiik(*d with the conductors of the Auperpower net 
work 111 1830 the Sii|ieriMiwer System shonid be com 
iHSted of 970 circuit miles of 220,000-Tolt Unea and 
•weo circuit miles of 110,000-yolt Interconnecting wires. 
When the tronamlaaion systems for the St Lawrence 
and the Niagara developments are constructed they wilt 
add 3140 circuit miles of 220,U0O-\olt lines to the Anjier^ 
IMiwer Zone System 
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The New Marine Salvage System 

Liftiag a Sunken Ship bj an Equalised Pttll Upon Ber Sbin Fhunea 


•* . I 


W HRN reports csmo from Rnaland that tbe Brltfidi 
bad takes up tbe prfdik^ of ralHlna ahJpa 
Mink by Hiitiniartnefl ilurtiiK tlie war and that tbey had 
been snccesHriil Is recover! uif many of t)ieM , the bop(>8 
of the public were raised to expe<t almiist the ImposHi* 
ble >ow aynUiua and mJemiw Htn* Mny propoanl al 
moat e\ery dn) Many of tbiM wire trUnl and aoim* 
of them were fiaind to have incrll , hot altlMiu^b several 
bumlnM Hhljm tM re HaUuKint the work has been prae- 
tieallv abamloitetl Irecfiiiae Ir huN lieeri fonml ImjioMlble 
to nUae a ship of au) (*oimh1erHl)le alxe from other than 
Cfimiwratlrdy ahnllow water 

Mont of the Tiiliiablr ahlfm which hud on board extofH 
aive carff<M*H wtrt. mtiik far inoiifch off aliore and Is 
mull depth of wnter, that all methods were found to he 
ltiitd(‘qitute to fiverciune the dlfHt iittlea eueriQOtered 
iMirliitf Ntormy weather It was Impotwlble tu nac surface 
e<|iilpm( lit 111 thf Nhaiie of horlxotital poiitootia, and 
althoiiRh many of the ships were rnlnetl by laahing 
other viKselu on each side of them to stiKtais the dead 
weight of the sunken hull and (^rgo till the ofieratinn 
of pumping the w'ater fn»ni the mibraennd veMfel had 
lietu aceompllabed, a depth of more than ulmnt six 
feit of water over the deck of the sunken ship ren 
dere«l this opt^ratlon ImpraidUahle hIucc the structure 
of the ship was uiialdc to suHtalu the pressure Nearly 
nil previous mothiMU have luvulved either the attach 
Ing of cables to the hull of the Vissel lu siieh number 
tbst till* weight of the Hbl|» could Ih* overiume hy means 
of some lifting jstwor exertitl from the surface, or 
by means of oompreimed air fori'cU Into anoh c<ini 
imrtmeutH of the vissel as i*ouhI lie tiinde air tight or 
by a combination of 
these two methods j 

The work of ihiu troll 
lug the surfaeo-llftlng 
devices has always Imh*u 
attendeil by gn^at dan 
ger ami uni*ertalnty, 
owing to the dlSknilty 
because of wave motion, 
ttdea and current, of 
maintaining tho iiroper 
ndatbm tietween the 
snuken ship and tho 
iHintpraent H u d d e u 
storms have delayed 
oiierations for long 
rlods of time and have 
often swept away In a 
few hours tlie work of 
months, besides do- 
st r o y 1 n g equipment 
worth many thoosauda 
of dollars. 

Tbs accompanying 
drawings show the 

tdans that have been developed by Mr Josm* W Reno, 
of New Hork, covering apiwralns whUh be claims will 
overcomo all of tho cUfflciiltles exporieiired In past 
salvage oiwratlous. and at the same time make It pos- 
sible to ralae shliM from greater depths than has ever 
before been possible Mr Reno Is a well known con 
anliing engineer the Inventor of tho moving stairway 


electric motor drives a imlr of twin drillii» which whtm 
the cbambiv has tweu moved to the side of the TCMhl’ 
drill boles thmgh the plates of the huU, one oa 
side of, and dose to, the frames of tba ship, thus af- 
fording the strongest poiwible point at which to at- 
tach the pontoons. It slionld be noted that contrary 
to popular Impreoidiin the sea bottom adjacent to the 
roasts, is ant covcrnl wilh derf> htod, bat except at the 
month of rivers ami sitme estuaries ronslsts of firm, 
dean bottom snttable to tho operation of such a tractor 
as Is here used 

Two sizes of pouti'MiOM are used, one twelve fret in 
diameter and sixty fei t bmg of 200 tons* lifting capacity 
and the other twelve fn>t In diameter and thirty fset 
Iting of 100 tuns* lifting capacity Tho botes are drilled 
In seta of four or eight defieitdltig on tho slie of pon- 
toon to be used. Tlie iMintocma are built of ateet elec- 
trically welded At a (lolnt allgfatly bdow the oemter of 
bnoyanev. within the pmitoon, there Is welded a dreu 
lar truss coustmctfnn, which distributes the strain of 
the lift to alt parts of the pontoun The attaching 
rabies are mounted on an equalising lever, so arranged 
that an eciual strain Is maintained at all times on eadi 
cable Id spite of the aneven drilling of tlie holes, or 
should there be any muvoment of the pontoons due to 
wave motion, after the riilp has been brought to the 
surface At the lower emls of the cables are standard 
crane hooka, also monnhil In palm on equalising levers, 

Outoidn the working ihamber, at the rear of the 
tractor la a lung winding drum, controlling two cables 
s|mcod about eight feet ntiart. Attached to these cablet 
Is a hollow Htcel lloat of sodSclcut buoyancy tu rise to 



The poDtoou art fUM wltb |dr fay wdang pt a iw* 
bed siphon, which daUTera ooifa po l w a^ d |Ur from tho 
mothcar abip poncnop tv twtn Oijrv is fan 

dUlng the pootouns to nudnthln in dgtud tHseHfaVttoh 
of strain and to insnre the proper balantfa <tf the abtp 
when she risea 

In sbailow watft, or wbera the esa is so Utegaler 
that the use f>f tfaa tractor might toot be edravtaffBOW 
divers are used to drill the holes tndng a form of wm* 
bottom sled on which la aioiuited the nsesasiry appera- 
tna for performing the operatiaiiai 

Hr Keno dalas many advantagM fat his eyatem. 
Testa made in sttbmarlne boat woilc Show that al a 
detitb of more than dfly tet^ bMeW the surface there Is 
prorCIcstly no movement of the water doe to pave 
moriptii thos enabling tU Che operattaiig to be caitM 
on A ottll water Any alight ttovcaient of the water 
would uoC affect the joperatloa of attacbliig the hoi^ 
since the pontoons are hauled down, not Knrmd, ahd 
are under the control of the ssa-bottmv opeTatota, 
Hhould a endden storm come up the attached pootooua 
can be left attached to the hull and the workliig 
party seek shelter In port After the subrideikoe of the 
storm work can be eontinued from the poUit where It 
had been stopped without any damage having been 
done 

There is therefore bo danger to the workers or to 
the equipment Tho equipment heliif la ualta can bo 
used repeatedly, the only qnestimi to be decided being 
tbo number of units necessary to raise the welidit of 
ship Tho use of a great number of pontoons alto 
distributes the strain to many different parts of the 
ship, so that at no one 


Salvage tender with vertical lifting pentoofis 

the surface vhen relcusofi, carrying the cables with it 
After the lUHvssary uumlicr of holes have been drilled 
lu the hull of the vessel the flimt is released by the 
uiicmtors within the chamber and the float rises to the 
Hurface The float is fitted at the top With a hook 
and near the bottom of the pontoon is a staple^ its po- 
sition tieing marked by a line of paint runi^ to the 


point is there auflielent 
strain to cause any 
damage to the {dates ot 
structure of the hull 
Should € riilp to be 
raised be found to he 
lying on her aide, a po- 
sition which is very 
rare, the potitoons are 
first attached briow tho 
edge of tho deck and 
enongh air pumped In 
to pull her upright 
when the usual method 
will be followed. 

After the riilp has 
been ralasd to the sur- 
face, she is towed to 
a protected poeltlan 
where she can be ele- 
vated to a sulBclent dis- 
tance to be towed into 
port and placed in diry 
dock. TUa oooalsts in 
placing under the Ship a oertes of boz-rimped poutoona. 
The side pontoons are then deflated and drawn down 
one at a time and booked along the lower edge of the 
liottom poDtoona, the bdea drilled In the ilUp being 
then plugged and the side pontoons retn fl atsd. The 
added buoyattcy wtU raias the ship's dedt wdl above 
the surface 


or entalator HU plauH, nbllo iicwnl coiitalu no un- 
tried olements. Kver> oswntlttl feature of the equlp- 
aieut baa lieen tried and proved In other LIdph of work 
Ihe application of these prlu(lpU*s and rqutiiment U, 
bowe^-or, new in Its collective njipllcation to the raUlug 
of ships. 

The Reno system conslata lu the use of a series of 
multiple-unit, oi^en bottom vertical ismtoona, Hubiuergcd 
to tlie depth at whl<di the sunken \4WHel Ilea, ami there 
scHurcly fastened to the bull and filled with ulr The 
work of preimrlng the hull for the attathment of the 
pontfMknn iM performwi by two operators working within 
a hw»blle diving chamber or tractiir, which Is lowered 
fnmi the surface to the sea bed where, under Ita own 
ponor. It tanneovem around the ohlp The men In the 
chuinher work under ordlnarj surface oondltlooa, ths 
air being pnrlfled and renewed fay the same system us 
Is used In submarine hoats. 

M ben the sunken vessel has been located the working 
chAiulier la lowered to the aea bed by means of • 
cable Through the center of this cable runs an elect 
trie (Able which stqffdlss power to an electric motor 
wlUdn tbo chamber Telephone cmnmunicatlaa is alao 
mahitalnitd through this core with the mother Ship, ao 
that at all tlmea there is perfect coordination between 
the men at the bottom and those at the siirfaoe The 


top of the pontoon ITjKin the arrival of the float at 
the surface a diver oecures hlmaeif to the float and 
the operators In the working dmmber afa signaled to 
pull tbo float down When the diver reaefaae the posi- 
tion of the staple be Inserts the hook and to the 
surface The workers in the chamber are notlflsd and 
starting tbe dmm In motlmi they poll tbo poofoon down 
to its position of attachment AafOcietot atr in main 
Ulned in the pontoon during tbis operatfam to keep 
It upright This la done by means of an sisetric gaga 
which registers the pull of the winding dnm in the 
Lhumlwr and In the cperatlng room of the iqoUnr ship. 

Tbo Insertion of the books in the holei Is perfonued 
hy means of an adjusting rod operated by the men In 
the chsttber After the inoeftian of tbs hooks saffl- 
dent air Is pumped Into the pontoon to Insurt a firm 
lift and to maintain It in position whtto the other 
pontoons are attached by the same method. 

The pontoons are tnwed out to the porittonr of the 
ship In a horlsontal porittoo. Prior to thslr tovnehing 
a dlaidiragm Is placed over the open sad, the odhtolned 
air cauaing them to float high to the water On ar* 
rival at the mother ahip this diaphragm to lemoted and 
throuito a valve tu the upper end the air to aUowed to 
eecgpt tiU the pontoon floata in a mtieal posittoa and 
Is barely awaSh. 


Wnriring under the Beno system the Mae of the torip 
to be raiaed does not militate agatost the snecsbi of 
the apparatus, as with the vertioal pohtopa the Isogtk 
of the ship always nfforda mtodsot space alotog which 
to asaefflbje enui^ pontoons to exert the nsosmary lift- 
ing powsK Xb the opinion of priMnsnt enginisrs who 
have oarsfiiUy examined ICr Bnno'a plena there to 
no reason why the equipnmhC riiotold not ^ssfogm every 
funetton riatoied It In tact the optoiot has often 
been axprsomd t>tot it to psrtototo fsaslblo to raise 
the **XAiritohUu^ thd "Britnimlff* and other tofgq ^ 
ssto with the IhHM vstomi. 
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Rolling Pure Nickel 

A Recent Metallurgical Development That Putt This Metal on a New Baaia 

By A R Surface 



The phjmicMl propcrtlcE of 99 per cent rolM nkkel* ot the tenperotorei to 
which It io llkety to bo expooed 


W HIKE nickel in a malleahle metal 
JU rollluir like ateel Into TarioDM 
forma and Ita furglnx have alwaja Iwcn 
regarded aa Impowdhle except under dlf 
Acuttlea Indudlng frequent aunealloK and 
other treatmeuts. The roUlmc of UO'per' 
rent pure nickel Into the rarhiua ahapeo 
Into which mild etcel la rolled ia now 
commercdally poaatble and U an acblere' 
meiit of excef^lng Intereat to the metal 
working trade Korgtnga of th|a metal 
are alao iinununred, aa well aa Ita fabri 
cullon almtlarly to mild ateel An Inter^ 
cHtlDg fenture of thla new development la 
that the name ap]>aratiM la uaod for 
working the nickel aa la uaed for tlie ateel 
It ia poMible to roU ateel ban and then 
Immediately to Intnalnce pure nickd bll 
leta or Ingots Into the rolla. 

Dr Chark*a T llennlg, who Is reaiFon 
allile for tbU development In nickel prod 
ucta, haa experimented fnr many yean In 
making nickel maUeable emmgh to be 
rolled nr foiged Into varioua ahapea He 
conaldera that the objecta be haa aougtat 
are now fully attained, though the rolUng 
of pure nickel bad long been considered 
Impnaalble The company*a plant is lo- 
cated at Hyde, a amall town in Cleartleld 
Dounty. Pa It had prevloualy been op- 
erated as a rolling mill In 1910 l>r nennfg obtained 
possession of it After completely rehabilitating it and 
Installing new equliiment, bo ctmtloued the rolling of 
steel while the develupmeot of the commercial pro- 
duction of pure nickel was under way 
llscouae of the non-corrodiblilty of pure nkkel uml 
Its antlaeptic properties, those lntereate<] predict its 
extenalve uae In niiiny induatrlea. It la especially ault 
sble, aa Insuring easy Htcrillalug, In dairy machinery of 
all kinds In dye house eqiiipineot where scid and alka 
line Bolutiulis are used In gas ami oil englnea. where 
extremely high temiteraturea prevsll . In marine in 
staUatluna, where parts come in contact with salt 
wntcr In iiltkllng and cliemlcal works, In iwwor plants 
and mining e<ialpment A large uae for it os milk 
iwna ia expected The higli strap value of tite iiictnl 
In an Important (^iiumercliil fartt»r rnusiiul strength 
and durablltty. affording lighter weights for iqieclfled 
(Mirpoaea, and the fact that non-corrodlliilltr iiisiirea 
longer usefulness, are cited as olTsettiiig 
the higher coat 

The new product has great renlstaiice 
to mrrostoa cutised hy acid fumes and 
aclda, by alkalies, superheated steam, etc 
It oxldlaes little at high temperatures. It 
can he welded to iron, to ateel, or to itself 
It is white In odor It has ii speritlf 
gravity of 8,871 at aero Out The aver- 
age cbemical composition shows carbon 
<) (R£5 per cent , l^oaphorns 0 on per cent , 
sulfur, 0/ttB per cent , silicon, 0 1iV5 per 
cent, copper, 012 per cent, Iron, 00 per 
cent manganese, a trace, and uickel 
(plus ccduilt), 90.00 per cent The melt 
tug iMiliit Is 1480 dog Oent 
For the crude nickel obtained In the 
o|M*n market as raw material Dr Hennig 
had clPTpio|fpd a special treatment pre- 
llmlnarv to rolling It Into the many shapea 
producetl at the Hyde plant Striking 
malleabiuty, under all conditions of heat 
and coW, has been m'cnrcU The writer 
has aean a 4 Inch section of a 1-liKdi 
round rolled Iwr of this metal flattened 
cold by up-setting tinder a 2fl00-pnuiKl 
hammer until It was about 8^ Inches In 
diameter and %-lnch thick with no cracks 
or seams apparent Alao a 1 inch bar baa 
tieen forged down hot io about Inch 


Hwl then flatteued luider the hammer until cold This 
was then reheated uiid folded over on itself and again 
flattened under the hammer, until there were 128 
folds In the resultant piece, which showed only a few 
evldeiu'os of cracks or brittleneaa. It la Dr Hennig*! 
( lalm that this la not itosslble with ordinary oommer- 
4 lal pure nickel 

The raw material la refined and spedally treated In 
small 2 to 8-tcm open hegrUi furnaces, specially de- 
signed by Dr Uennig The hot metal la poured Into 
Ingot raolda such aa arc used In making steel, at a 
temperature of approximately 8200 degrcea Fahrenheit 
Various sixes of IngtUs are cast the largest at present 
b(»lng one ton Tliese Ingots are later broken down 
imder hammers or In rolla after the ninal preheating 
To insure a perfect snrfaA on the product, the Ingots 
and riicet Imrs are always carefully madilned Bheeta 
arc rotted down in pa< ks of 8 to 82 abeeta to a thinness 
of OlKM Inch A Isrgc |x»wder company Is using thla 


very thin metal la a cartridgk tnr smoke- 
leas powder 

The Brlnnril value of the hot mlleil 
material la given as 108 and of the eold 
rolled up to 190. Tbs awtal can be bent 
hack on Itself without fracton^ and It is 
stated that beat has no eflbet on the nltl- 
mate strength When heated is atr by a 
blow pipe at a temperature of 1900 de- 
grees Fahrenheit for 8^ bonra no scale 
la formed, and the aorface la only aUghtly 
tamisbeU by the beat It can be heated 
almost to the melting point without the 
formation of scale Among Ita pliyalcal 
properties the high etsstle ratio Is note- 
worthy 

Besides the straight rolled nlcM, the 
company produces aickel-ooated steel 
sheets or other products by rolling nickel 
sheets In conjunction wltii steel billets 
By plncing the nickel on one or both sides 
of the steri billet or slab the deslrod prod- 
uct Is olitalned hy welding It la posalbir 
to prodnee a highly polished nlcM-ooatetl 
steel sheet Tubes have beeh produced 
for service In hicoiaotive bollsrs, and one 
railroad has obtained Interesting rmltH 
In such service 

It bss been found practically impossible 
to break sheets of moderate thiekneaa by 
Iwmllug A aheet 16 feci z 62 Inchca x 8/16 fnob thick 
Is exhibited as the largest that has been made from 
pure nickel In the passage through the rolls no scale 
is given off, snd the working of the metal hot Is a 
pleasant sight The nickel can be quickly annealed by 
heating to a yrtlnw heat and plnnglng Into oedd water 
ft will then become as soft as copper If planged Intcf 
liquid atr It atiJl retatna Its maUesbtltty while copper 
and sfune other metals become so brittle that they will 
dlHlntegrato or become granular 

Chenkally Par* Nitragwi from the Air 

T hebe are various processHS for obtaining nttiokeii 
from the air, such as passing air over Incandeaoeut 
eopisfr, liquefying air, ek But thme do not aumce to 
produce nitrogen of sofltdoit purity to be used In aloes 
trie lights. A new patent Is anuounoed (in Die f m- 
$okau (Berliu) for Dec, 20, 1920), by means of which 



The spmi-hsarth fumaee of spa ri al dssiga la whM As i 
preparatory ta tallfaif 


It Is possible to produce nitrogen having a 90JI per cent 
degree of purity directly from the air 
For this purpoee tlie oxygen of the air Is 
burned by means of a hydrogen flame ami 
both gases are bested, before being mixed, 
to tlie temperature of combustion. In or- 
der to ensure complete cumboation. This 
Is arcfwipllsberl by meaiM of a porous pnr- 
tttlou which la heated to 800 or 900 deg. 
Out. One of the two gases Is oondacteil 
throngh the pores of this diaphragm by 
means of which It la heated to the derail 
temperature, while the other gaa Is made 
to reach the same t^nnparature by being 
led past the fumaee. Aa a geoaral thing 
the heat llhemted by the oomhnsami of 
the hydrogen Is aulfldent to maintain the 
dtaphragm at the required temperature, 
w that It has tn be tritibij heatad on^ at 
the beginning of tha reaction. Tbs mix- 
turs of gases which escapes from the far- 
naca conolBto ntmest entire of nitrogen 
and water vapor Aftar the condensation 
^ the latter tha gas Is psisM thioogh n 
highly heated tube filed with ooppsr ox|dfi 
and iqplaUid eoppsr, in qrdsr to remote 
Ijraops of oxygen or any excess ia hydrs- 
gm. This procflas can also he afoployed 
tor oUmt purposes, such as the sspamtion 
of aiwon IMl tha air or from iNxtqrm 
ebntaimng oxygen. 


takM is timrtsf 
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SfefticiMB Blwwteg tlw OMairBCtlM of tlM nlcrMcops iUim «ttd «llwr apparatiu •mployed by the Mithor In the examlnnUfm nf tntUefl 

Fabrics Under the Microscope 

Some Methods in the Microscopical Examination of Textile Fibers 

By Leon Augusttu Hauaman, Ph.D 


D uring tbn pn«t f«w yenn the mloroscoplcnl eynml- 
nation of textilo fabrlrs han lieeti galolng In faror 
with luToatlgatoni aa a ready and sure meana of Iden- 
tlAcatlon of the atnffii need in wearing and aidiiiilna 
Id a recent contribution to tbla paper (Hairs That 
Make Fabrios, Feb. 21, 1820) the writer described 
Mime ndcroacopical oietMi and resnlts In the exami 
nation of the commonest mammal hairs oaed In the 
tegtIlB Indnatry In this paper It Is his aim to recount 
somo of the proc e sa r s of treatment lu the microscopic 
examination of the vegetable and artifldal flbera, which 
he hat fomid to be the most usefnl In Identifying the 
materiala naad, detection of ndnlteronts, and ao forth. 

The textile ahem of commerce nuiy be divided Into 
four great elaaaea animal, vegetable, mineral and 
artiadal abara. The animal abers, i e., hair and allk, 
are eaawttally nltfogenoua In compoaltlon, that la to 
say. are conpoaed of aubstancea clasaed nuder the 
general nemo of protelds. Animal abera often contain 
snlfur, and when burning give out a peculiar, pungent. 


for packing Various metals, such as loold allver, 
copper, etc . are drawn out Into ane thn^ads and used 
to a considerable extent In working into the designs In 
heavy brocades, trimmings, paisementerie work em 
broideries, church vestments, tapestries, etc 

The artiadal abers, strictly ao-callod, are the various 
srttadsl silks, composed of cellnlose— the woody ma 
terlal of plants — and prepared In general, by dissolving 
this anbstance In some snitable mnllnm, o g , ether snd 
alcohol solution, and then fcirrlng It Ihrougb very Ane 
opening!. The thin streams of the solution quickly 
s^dlfy, due to the rapid evaporstion of the solvent me- 
dium. toavlng behind tbo dellnite threads of celluloac 
Because of the gtossFi stnooth surfaces of these Abers 
(see Figs, 0, 7, 8) tl^ reAect the llglit rrndlly and 
hence assnme the Instnms appesrsnee of the true silk 
Abers. 

The microscopic Investigation of textile Alters, of all 
derivations, has In the main lieen confliietl to examliia- 
tlou under the microscope by what Is known as traus- 


nation Knrthemnirc, there should bo available for 
use at Icattt three eyettieccs, or oculars, giving different 
|)owers of magnlHciitlon with tho dllTerent obicctlveg 
and an m^ular mlcntnn ter for micro measurements A 
movable type of mlcroacoiM* lamp Is a necessity, Atted 
with * daylight glass.* and prorlded with other glasses 
of difforent colors A short foi us lens or condenser is 
convenient, for con<<cutniUiig the light where It may be 
needed Then' are *gh»»r mlcrtMoiipIcal scw»ssi>rles 
which arc convenient, and wlien once used, appanmtly 
ludlsiicusable , hut tho oquIpDiciit mentioned shove will 
Mprve all practinil needs The slliles and cfwer^lasses 
used are of the onlluary sort, ami uiiNt he kept MTUpu- 
lunily clean Forceps, dissecting and teaaing-out needles, 
scnliwls, sclssurs, pipettes, and all manner of lustra 
mental am*sai»rii*tt ran be multiplied ad llbUaai. 

The commonest method of examtnatlen of textile 
Hliers Is with troiiHmlttcd light This method gives 
good rt'siilts lu many eases, and yet does not bring out 
the delicate striatlons, nr other characteristic markings 


cbdracteristle empyreamatlc mlor, by 
meana of which It is often posslbU' to dls- 
ttngttlib fabrics of anlmsl from those of 
vegriaUe darlvsUon. Alkalis attack ani 
mal Abers. csuslng them to dlsHolve, or 
tend to do so, but the action of mineral 
adds Is withstood to a coaslderahlc de- 
gree 

nunt abers, on the other hand, lack 
iiltrogenooa compounds almost entirely, 
and ate composed of woody ninterial, 
called cellulose, starchy In iiaturi', and 
Inirn readily, giving off little or no odor, 
and being reduced to a line wtaltlidi aah. 
1 alike the animal Abera, alsfi they are 
readily attacked by such adds ns sul- 
furic and hydrochloric. 

Mineral fibers are of rare oo iirrcnre In 
the textile industry, and are conAned 
chleAy to the various kinds of the min- 
eral of the same nsme Asbestos, In na- 
ture ooenrs aa a mineral oomiioiind of 



uiM»ii mhUli the blentlAcatbm of many of 
tlie Abers depends. In ordmr to render 
iliese more dour, staining Is often re- 
ruirtetl to, yet this also is a more or Iran 
rough and ready mi thtsl Striatlons, folds, 
grtioTiH, etc , uheii lying In a beam of light 
iwralld to 111 * optic nl axis of the mtercK 
scope Ir pnrnllel to that beam of light 
Hhtrb ciitorM tiK frcHit lens of the cih- 
JcH'thc and loaves the ccmtcr of the eye 
IniR of the ociilnr, are often nlrnost wholly 
linlslbh ibis iH not the* case when the 
light from the mirror Is oblique with ref 
i«n»ncc‘ to a Hue* from the eye of the cil>- 
Hc'pvcr to tiK' tilijfH*t uDflor examination 
M> that it IMunilnrs the Alter from one 
Ride uiifl raum^H Kbadows to he cast h\ 
« nefa (Icprc'sslou or oh vatfoo Figs I and 
J llliitclrale the prlmiplos of vortical and 
ohlhiuc lighting when applied to the ml 

f nMcoiio 

Oblique tllnmlnatlon can be modlAod m 


fdllrate of magneslnm and calctaro. to- fii^ 4, ilkiuacoM condaMfog lank Cm Maud) and mlcroacana lamn arranged 'artons v^tiyn to mi'ot uiffonnt needs it 
gether with Iron, and occasionally with a tmmmimiUm of obioct by d£t Aald ilhunlnation, using reAkted l/gbt. »e sent InUt the obJcMV on the slide 

slight proportion of manganese Tbonidi the objact reemaa tight dlfacted upon It from above cithor from tlio rigid or from tho left 


It Is found In s bard state, not unHfce 
feldspar, U can ba readily split up and snwrated Into 
mnltitiMlea of whlHsb or greenish, slender, tough, Aex- 
lUe Abera. Some qieclea of asbestos furnish straight 
Abari, otbara curly ones. It is ttie latter vsrietiM that 
are ditMly used for stdnnlng 
The artlBciftl Abers are of two sorts those which are 
of mtneral, or inorganic origin, and those derived fron 
n«ataUa products. The former group embraces sueh 
ghbra as spun glasg. metellic threads of various kliul% 
Htid Mag *iwir; the lattw onmprisra the various ar- 
tlAeiai etna. ISpon glasa Ahera ure prepared by various 
procMdha draw out the molten glags lato very 
Ane thnada whkfa harden at (mce by reason of their 
rapid ceoHlig. Qlaw Abera are smbstliMS nsed as rim 
mtt of sllka, Where they impart an unuanal bcsvtiicas 
and gtandiig lustra to the doth Slag *^vod" is pra- 
parsd kf blowlag eteam stronidy through a masa of 
aMdtcB Mag, prodbdng a aufiy, woolUke substsnoe. 
This Is UttU mwd in aplnnlng,. however, and cannot 
atricOF be ceUed a textlla material Its cUef uae la 


mitted light, ie, light reAeeted from the mirror be- 
neath the stage of the mterueevipe up through the sped 
men. and thence Into the mlcroscxqjo tube Often the 
specimen mider sxaminatton Is bathed In nil or water, 
to render It more transparent sml more easily pene- 
trated and Illuminated hy the light rays. In the cxsml 
nation of mammal hairs the writer has utlUied several 
other methods o< lighting and moanting, which have 
also yielded sxraUMU resnlts whfn applied to the study 
of other textile Abers. These, amf the reeulta which 
they afforded, are here descrilakt in the hoiie that they 
may prove useful to microaoopUts engaged In textile 
examination 

The equipment for the examlnatlcm of mammal hairs 
and textUo Abera sbouht, fdr general work, consist of 
a good compound micros c o p e, with a triple nueeptece. 
bearlflk a IB-mHllmraer, a 4-mt1Hineter, and a 1 J-mUll 
meter (oil Immenroii) objective, and being eqnlpped 
with a complete aubfttage attachment. Indndlng a spe- 
dal **pgrabdold” condeneer, for ssu in dark Add tltuml- 


frntn In luiik nr In fnmt of the stnxe 
aperture nnd nt angles of vnr>lng degrees In any of 
these (HiNltloiis C'olnml light fmin tho micnwcope 
lamp has Humi'ttmt'H lu'cn fnniii] um'fiil for demonstrat 
Ing marklugs, esiHitaA^ plgiuent imtlcrnH In some of 
the Aner hairs tiscil in wonriiig The color and Inten 
sity of the lllumliintbm, ns noil nn tbo optimum anglo 
of obliquity of tbo light ru>s are oIomentH whldi must 
lie workoil out oniplrlcnlly for oath specimen under 
oliserratinu 

In examining rertnln AInm^ Which it was deslrod not 
to stain Slid jot which, because of thdr uniform 
hyaltnlty it wns dlfflcnlt to Illumine properly, the writer 
utilised n device which will he termed a ^U^er com 
pmaaor (Fig. At. mnststlng merely of a rectsugulnr 
strip of heavy hrass. bearing a circular aperture in Its 
center Tho Abora designed for examination wore 
Idaced upon a slide covered with a cover glass. Irrigated 
with a colored liquid, and slightly coropressed by ploo 
Ing the brass slide over the cover gtass. The reiralt uus 
II group of Abers, slstwlng dearlv their outlines agrftnst 
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(. riben nf linen from the wlndtns Mheet of an Bcypilu mununr vl€»«d fay ubUuof lUlht Ihe arrow IndloaUa tlia dlrwUcA In wUdi thia fell* t. Amertaan-niadt aHlIMal rflk ot eAdoao, Vkwad 

In pa/lranifi MilifttkM In ihe oompreMer 7 lialiaa-nade artlAelaJ aUk, ma tuMier elmilar eonditiane 

What the lalcraecope ahowa as of texUla flbara from Tariona a oaaeaa 


a baHqcrotind of aolld contraatlna color In other w<in|a. 
luatead of HtntnlnK the fllH^ra and oxumlolnK them 
agulnat a white field, tlie field waa atalned and the 
(*olorleM flliera exainlneiL Htfultud it TbJa methml 
pruvcMl Ter> HUcct'mful with auch flbem aa aome of the 
artlflHttl HilkM, witere a tiataral, mit u atained, appear- 
ance WHH the end In view The atalna nand for llte 
Al>er cumpreHftfir were a antnratod nqneotia anlutlon 
of aafrunln, of methyl green, (tf gimtlan rioli^ or of 
Btamarck hmwn wire made up and diluted 

to the refiulnsl depth of color fc»r each apcrimen h fga 
0 and 7 ahow, n«pectively. American colluhato acetate 
alih and Itollnn made cellnlnae xanthate atlk, both ex 
amiued In the filler eomiirindior In aafranin eolutlon 
Varloua excellent differential llghtinga for bringing out 
a wide variety of marklnga In fllN»ra can be had hi 
ntlllalng the fiber cwmpTeKaor with both tranamltted 
direct and olilique illnmlimtlon, and varlona colon 
both of the light, and of tlie * huikgruund aolutloir* or 
rooanthig m«'<11itm of the flliera 
iMrk field, or dark ground illumination, aeema to be 
little naed or little undemtiKMl except by mimacoptata, 
and yet It la one of the moat fertile methoda of exami* 
nation of delicate objccta By dork field lllnmlnatlon 
la meant that form of lllnmlnadon by which the object 
appeara light and the liaekgronnd dark 1lie appear- 
ance of objootH under dark field llluinlnatlon la roudi 
like that of the ntam and mn<in ngalnat an Inky aky 
at night In order to lie available for examination 
trader dark field tUnmtnatlnn, the object muat be mount 
ed on a allde In a medium tif different light refracting 
churarter, and minrt Itaelf poapem either atrongly refrac- 
Ing, or reflecting qnaJlilefi Hnch eoodltlnna are oatully 
fnlfUled by mounting any of the tranatiarent textile 
flbera (eg, the artificial allka, natural allka, llnena, 


etc ) In Oanada balaam, or anme heavy oil, aneb aa 
oil of cedar, or cantor oil Only onefa llidit aa la lnte^ 
eepted by tho objects under examlnattun^ rcacboa the 
eye, buiicc the aiqienrance of a brightly lighted object 
upon a black field 

Dark field IJlumlBatJon <*00 be had In aeveral waya. 
The almpleat mcthcnl ia to mver the aperture in the 
Mtage with a ploec of black velvet (alnce thU reflects 
HO little light, even Iomi than carbon paper), and then 
(^inceutmtH, upon the objivt on the allde, the llidit 
from the mlrroacxipe lamp, ualng far this porpoae a 
cHindenalng lc*na mounted on a stand (Klg 4 ) With 
Much an arrangement, a very amall fraction of the light 
from the condeualng lens la reflected back into the 
microscope tube while tbo oIdKt Uaelf appeara brightly 
Illuminated Hurh treatment wr>rks well, however, only 
with Uu«e fibers which are more or leas opaque, the 
franaparenl, glatsy fibers demand a modification of thla 
method Thla modification, designed for those fibers, 
which refract well, hot do not reflect the light (auch 
08 the transparent artJflcJal^lks) conalsta In mount- 
ing them iflg Oanada balsang^gnA iUnmlnatlng them 
with the from the the 

dark ground atop, fumlnhrdTipr MEjOWa fiWiniltiarnr 
thla tyiw of dark fleUlFinMwite oWet 0^* 
^ appeara^l^ht upon a dark giwf^klglmJK shtf^,. 
the Bpiievance of vartouf tpMpIrWbera qiMef tha two 
tytim ofi^rk field lltautMeton'jaat mcaJ^Uned, 

ObUqUO lllninlnaticm can aUm be Hade to yield ^ 
somewhatji^the same rcantta aa illnmtetloii 
Mubotaga ^condenser am^ ctntiil stop, m s#teliur JhSr 
conQimaer to one aide, or removing it ftoto Iw mount 
log enttpRy, go Chat 01^ the stage, with tta large aper^ 
taro, remalna The mirror ig now swung far to one 
aide and turned so (hat Its redacted Ught-beam reachea 


the object on the slide very obliquely If the light la 
infflctently obilqua, none will anter tiM objective except 
that which la Intercepted by the object on the ali^ 
which will, therefore, appear light vqKm a dark backp 
ground Thla method posa o sae a the disadvantage, how- 
ever, that It can be need only with low pow ar a, e#^ 
with (ho IG-mllUmeter obJectlTa, and farthermore that 
the object Itself Is Illuminated only on that side from 
which the light proceeds. 

ExoeUent results have been obtained by a oomUna- 
natloB of tranHialttod light (cither rertloal or obUqo«>« 
und the first type of dark field Ulnmlnatioft^ In wbM 
tho condenacr on a stand was employed. With thla 
type of lighting tho fibers were mounted In some light 
oil (or glycerine, as has been recommended), such es 
oil of aml)er, oil nf bergamot, oil of cayapot, cdl of 
wintertreon, and oil of clove. TTylbl and water were 
often elao used aa mpnnting media. The reagmt which 
afltorded the moat satlafsotory reauUa, however, was 
oil of amber, with which the fibers were tboroogbly 
saturated after haring been waahad (In the cage of 
the natoral flbore) with a aolntlon composed of equal 
pasts of ether and 0fi per cent alcob^ or (la the 
, case of the artificial fibers) with hot soapy water, to 
/vempye any 0U7 matter from their surfaces. The 
(doth was not used In this eonnsetton, as It would 
^liavs interfered with the pasaage of light from the 
anbatage ailrror Two aovrees of lllnminatlon were 
. aomatimes used, one above the stage f<w tiie eondenaer, 
end one bidow, for the mirror, and in thla way light 
of different voUtfu and varyi^ Intenaltlea eould be 
employed. Figs. 14 to 16 show vartoua testllo fibers 
aubJocCed to thla method of examination by doobla 
lighting. 

For ^ permaimt mounting of textile fibers, the 
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writer bM toond tluit OetuuU belHs end fljciirtiM 
}eUy taewer AH practical parpoaca. It la beneraa to 
bo better, howerer, to kiwp textile Bamidea lUed away 
la eavelopea, la a olaaalflod eard-cataloc ayateiD, and 
auka pieparadoiu freafaly when needed for eonwariaott. 
In tlkia way Wiedal metboda ol mounting In dlfToreut 
madia, for apodal metboda of lUumlnatlon, can be 
applied to eadi IndlTldnal aet of flbera, wtaith would 
not be poedble were they mounted once for all In 
ObiunU balaaa or glyoeriite jdly Sach act of dbeni 
ahwild be determined, the determination noted on the 
enrelope, and the enrdope filed away wbero It can be 
at ottoa arallabie. Sadi enrotope abouUI bear, morcorer, 
an aoooQnt of the treatnent found bmt to bring out 
tbe efaaittctertatlca of the fiber, <m which Indubitable 
detmalnatlona can be baaed 
The enomona earing of time, labcw and expenat, 
together with the accuracy of the reaulta of tdcntlfi 
catton which mlcroecoplc analyaia makee poaaltde, 
etiooM commend ICeelf to all thorn who are working 
In the fidd of textile Idantlllcatimi for the eeteblMi- 
oMDt of a ayatem of uniform nomendature of textile 
producta. 

Swtw<ir*» Cnu«9— f Ui CtOMt ud How They 

BbyBe AtoIM 

By J. S. Tuylw. CtptBia, Madicd Cwpa, VAN. 

S WIUMSB*S cramp la a apannodlc contraction of a 
mnade or group of muerlea, an In the catrea of 
the lega, the arma or the belly wall Mnede cramp or 
tetanle contracture reeulU from what la called aurnma- 
tUm of atImulL The repeated and rapid contraction of 
a mnade Inducea fatlgne and then temporary paralyals. 
The degree of fatigue neceaaary to produce h»am 
would, ii count, depend on the tone of the muacle. A 
weak, nndeeeloped mnade would become fatigued 


aooner than a well derdoiied one An Important factor 
In muacle apaam la the nceumulatlon In the local rircu- 
latlon of waato producta Incident to exerdae known aa 
**fatlgue Ptnlfa.** Thcac fktlgUe atuffn undoubtedly act 
aa a cbemlcal Initant to the muscle, inrrraaing Ito anB> 
ceptlMlity to tetanic apaam. Therefore, the aotitlte of 
the local drcnlatiun la of tmmenae Importance in this 
connection 

In Aaiatic cholera the enormoua reducilon of bod\ 
flulda by dlarrtera litcreaaea the vlacmiJty of the Mood 
and producfa marked Interforenrea with the rapLlInry 
drculatlon. In tbia dlaeaaQ the patient expcriencea 
Tory dlatreaalng crampa In the muaclea of the ahdiunen 
and of the calrea of the legs. 

Men who work In the hot firerooms of abipa, CHpe- 
dally Inexperienced firemen, anlfer from almllar muacn 
lar cnmtM. They work hard drink a greot deal of 
water, cold aa they con Itet It iwrsplre profnaely nnd 
often chill the body aurfacea by atandlng half naked 
uader blowcra and ▼entllatorM. 

With normal exertion of a muade of good tone and 
with a normal drculatlon, tetanic apaam will not oc- 
cur The weak muade or the over stimulated musdo 
toads to apaam, and apaam la further favored eltlier 
by an exema pr^uctlon of fatigue stn/Ta or by the do- 
fldency of the local drculatSoa on which the removal 
of thcae faUguc atuffa depends In the case of the 
crampa developing In cholera the drculatory dlatnrb- 
anee li the chief one The muaclce are InauflldcnUy 
Donrlabed, enfeebled, and so predtapneod to apaam 
from the amalleitt degree -of exertion and the caplllHry 
deficiency prevents the removal of the chemical prod 
nets of muecaUr contractio«.> 

In the case of firemen, the over-uae of the muacica 
and dlatnrbancea of drculation act together in pro* 
during cramps. The profUae sweating redurea the to- 


tal bulk of body flublH and the t hilling of tbo body 
aurtucc along \%ltb tbo conHumptlon of largo ipinutitlcs 
of water, tend to I'ausc a eongt^lUin of the internal 
organs with a cnnseiiuent rullattriil am mis lu the 
Hnperflclal b|ood vessels. 

Prafirinal condustnns to be ilrawn from these facts 
in relation to swimmers crump arc simple l>o not 
stand about at the water’s edge tcHt lung before eu 
tering the water IVlillo It is a nilMtake to plunge lu 
nben tlio body Is greatly ovcriibuted, it Is Just as liad 
to wait a long time to eool off first ini not go lu uvilm 
ming after a hc^irty meal or after ctmsamiug large 
qaantltU^n of aoter H(*vcrnl hours should Intervene 
between a big mcnil and swimming 

Id Uh* next iducc, when ronsldc^rlng swimmer s t rtuop. 
It should be rcmemhenHl that an Iniiidiig 1» h very ac live 
exercise, calling Into play nearly all the v<»luntory 
mnaclea of the body und it la easy to overdo The 
amount (»f exertion which can safely Ite made In the 
water without liability to muwJe a{>nsni depends In part 
on muwle tone The penam who takes comjmratitcly 
little exerdae cm land, whose' muKdi!S arp more or less 
soft and llahby (*annot reasonubl) exiiect tc» make 
undue calla on his muarics wlthroit uuplc'asant and 
dangerous ronsecpjc »cos when he is cxorcltlng In the 
water 

It la iiofttlble that awlminlng In very evdd water may 
hicrefiKe the tendency to crampa K\in when exerclHlng 
only moderately, most i)eoi>le Hta\ In biilhtiig Ichj long, 
rrumpe may come frwn b>ng-rontlnupd iiMMlf^rjite use 
of the muscles Just ns rondlly us fmin ex«‘sicl\e use 
of them for a short time 

Considering the large number of dentlis that occur 
annually through awluimcr's cruitip, hhuv iiiougtir riiid 
can? shwld bo ac'cerdtHl this subJet t In nmny Jnsiaucee 
It Is due to curclessnetw or lark of know ledge 
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Making the Flood Dam Itself 

A Simple Wire Necdng Structure That Gathers Mud, Boulders and MueeUaneoas IMbris M Fectas a Banlar 

ByJ F.Sj^mggr 


O Nfi icreat idea. Mug 
priwend todny In the In- 
diutrlHl work! Ih nutoinHtto 
«»|)enitloa HtHuctlims It can 
be fnllF rcullEcd The raw 
material la tlien irat 

Jn at <M)e eatJ and the work 
taken away at ttie ntlier with 
tlie desired operattona com 
piflted Then there la fieml 
untotnatlc operation when 
( lie foil Ideal can nut be 
reallMd. Here tliere moat 
be homan control and atten 
tion for part of the oiwra- 
tton The civil englneem 
hiive not ilone a great deal 
along tbia line , mo that when 
Homethlng of tlie kind la ac* 
fitmpIlMhed, It la nil Cite more 
worthy of attention. A ease 
In point Is u rather novel 
of dam that is being 
developed In OallfOmla TUIh 
daiHf om« frtarted, bullda It 
wdf An the initial oonutruc- 
lion Is highly economic and 
tike remainder In nceom 
pIlMhed HOUimatlcully, tlie 
**0111 of the ttnlahed affair In 
very moderate Indeed How- 
ever, this type of ntrocture 
In Wkt usable everywhere, nor In tlie metlMMl nnlvenally 
applicable ISul where the finished stmetore fulfils 
tlie demands and where also the cundlUons make the 
eemi-aottHiutilc method aiipllctthle, we have a splendid 
nnoilt 

Tnrrentiul streamH are rntlier fiimous for the trouble 
of wbk*h the)' are capable They can be curod, and are 
iMdng cured , hut the usual nieihod Is rather expensive 
The result Is that but little Is done, anlean conditions 
are 8U<*b timt a profit may he secured by the use of the 
IKiwer water ImiskundiHl TIks upper renehes of the 
Ht Ifuurlee Bl\or In Osnudu have been put under con- 
tnd at gn«t expense Hut this expense is Jnstifled by 
the hydroelectric power stations downstreani. wbose 
oiieratlon Is thus extendetl HlmJlarly, the Catawtm 
River In the South lias been imt under limitations as 
to whttt It Is pennitteil to do 
In flood asHSons. Tint, aside 
from the Insarum'c to proi»- 
erty nml life, tlie expendl 
tores hir tlm contnd works 
lire exiiectAd to be warranted 
by the money return secured 
through convorslon of the 
energy Into electric current 
Knfortuimtely, however, «»ii- 
dltlons are often unfavorable 
from the point of view of 
those who wish their money 
to earn more money Invest- 
ments from the hamantto* 

Tian point of view ore to be 
expected only from imvem- 
ments and philanthropists, 
t^msequently. the deveiop- 
ment of a cheap ty|ie of data 
salted to the porpose of 
(becking the flooda of a tor* 
rentfal stream might easity 
turn out to be a distinct ad- 
vance In a hoiminitarlan 
wny 

The OaliromlB ikiui, which 
HfipeorB to be the Invention 
of Mr A. A. Pratt of boe 
Angetak la started on Its 
way to completion fay a sim- 
ple skeletoii-ltke constroction 
built In part of materials 
(lorn* at hand Thus, posts 
from the nearby wooda may 
lie set up at special points 
In the stream bed and these 
connected up fay lengtha of 
wire netting. Other forms of 
i^tmitnirtlon are permissible, 



Tlie Pratt perona dam InatallatkHi after nondnat Meed. Note dead bran^eii leavea and other fleeti n g 
debria which have been caught and held 1^ the sheletoA-Uke atrartare 


If they seem preferable for particular cases In Imnd 
The broad Idea conslNts In the metton of a system of 
ofastmetions which are solBdently open to permit the 
water to flow through rather freely, hot which will 
nevertheless Kto|) and retain floating debris, such as 
the dead branches of trees and other scrappings of the 
vegetable world As these aiHnunulate, the flow of the 
water becomes mure and more impeded The checking 
of tlie flow of running water carrying silt and the like 
tends to result in the deposltinn, first of the heavies* 
partidca and bits, and, us the retardation becomes more 
effective, uf the flner and less heavy particles. The 
floating material Is stopiied and made to pile up and 
check tlie water, and this hlf^nince of flow results in 
filling In the Interstices. Ultimately, what Is the equiv- 
alent of A solid structure Is produced The water Itn 


{itotmies 
moto and as 

the cvmtit Mowa Obarse 

and then fthfa sedhMDt la de- 
poottod in the bottom of the 
pool If the oMarn Ml is 
rocky nod barn thia depogi- 
tton of aaiimeat tobda to fill 
In and cover npe After a 
Hme. howeter, df the flood 
cootimiMk the top of the net- 
work win be reached fay the 
ttecamnlattoM and the water 
will flow over the etmetnre 
and cDOftmie on downstream. 
The dams nre anchored for 
ther upstream for the pur- 
pose of bohUng them to place 
until their wel^t has sufll- 
dently Increased to prevent 
them being carried onward 
It Is said that, when once 
the iNurina commence filling 
up, there Is no danger of a 
shifting of the stream bed 
These dams are built hi 
iqrstems. Thus a cross-set*- 
tion of the stream and bed 
may show on Igrth sldea a 
stepped arrangeme n t from 
the bottom up. Then, there 
may he a second stepped ar- 
a loogitudinal section. This 



rongeuMUit dlnUiieed liy 
lattar arrangement suggests the ti>rrace*llke form of a 
natural rapids. There seenis to be a rule which re- 
quires that the top of a dam aluiU not rise above the 
foot of the dnm next to It upstream. It Is to tie under^ 
stood that the foregoing eeta forth only broad features. 
The stiace hack of tlic porous dams may be cot np into 
rectangular compartmentn Two sldea of** each rei*- 
tamfle may he made to parallri tlie current The other 
Hides win then be perpendicular to It This oompart- 
inent conatructhm may be utilised to control the eroos- 
sectlon of the resulting Impervious dam that the stream 
will build. 

The terracing of tike sides of the larmm bed tends to 
confine the moat rapid current to the center, and the 
less rapid currents tn the two sides, the currents slow 
log up as the honks are aii- 
proachod 

BeYCTHl years ago, a stretch 
of porous dams Wbs con 
Htructed to the bed of Laurel 
Credc Canyon, near Los An- 
geles. Part of the region 
tributary to the creek haring 
been bamed over, the tor- 
rential cluiracter of the 
stream was Increased* More 
water came and It brought a 
great deal of material with 
it After the flood. It was 
found lhat the pne-mlle 
stretch of dams warVn good 
coodltloiM and that about 
mm haodrsd of the saoo&d- 
ajry eorapfirtmanta liad been 
mM^vWlth material, 
was a 


1 I.M iMrtallatlM ,( PnM tfcnwi^ 4^ AlMltf S t 


■iMNt » feat Vidti 
AflOCbsr poronsdam ivs- 
tom was oonsfaractod tor the 
Watsr OonsarvaHoa Afsocia- 
tion ot Blverildsk OM^ihrals. 
Tbs stream whose WMsrs It 
leas to eofitopi to a '^^oimtoar 
eanat** Vm to It to a wide 
flbSd riuuiM * Host 

of the Ttor the stream bed 
to dqr* tt to v«y rocky, 
bstfli fhlcUy ptr ewfl with 
stoMi and medium aiaed 
bottWem. A ngtorfll water 
totste Ues behrw the Upper 
stoatoifliMsrsgioja. it was 
cheek' the- MW* 


water, or a tat^b peri sr ^ 
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iliik <lamn Into tiM water bailii, tfom wjMefa It mtebt 

i«m«M and iMUlaad. 

▲ IMWOM dam 130 teat tana w«a tadlt amwa a nar- 
ruw piaea hi tha chttnoel At on# and a 40-f<x»t wing 
mt at rigbt aagtea waa oonstructaA Thara la otia main 
liarrlar ter tlie foil Iragth and two anpptemantal front 
teirriani^ Ima pnata 3 Incliaa In dJaniacer or augle 
iroaa wm planted In the vtraam bed and given a 
Mgbt abort It of periittpa 0^ feat IVlrt goja were 
aihdiored i^wtream back of the poate and nerved to 
awdat the poate In reahcttiiic downatraain thmata. Tlieae 
wlrea wart parbapa % Inrh In diameter and rettrhed 
back, MgTf 10 feat Tltere might 1^ arrrml gu^ to ti 
poet, the ooodlhona nnturally ruling in tba matter The 
aitctoragsa were made to lieav} honlderi and were op< 
imrcotly anlBdeiitiy aecnre, u they witlratood u flood 
in k'ebriiaiiy, 1020 The npright poate ware cimnectetl 
op by maana of angle troni^ and tba framea thoa pru- 
dooed wara oovarad with wire tneah. Tbia conaliitwl of 
4i fabric mada of ^4neh wire lauvtag S-tnch apertamt. 
Tib fabric waa, at tba bottmiit cai^ad vpatmm fur 
abbvt 16 teat and tba apron no formed weighted with 
bonktefn. 

Tha Tabraary flood tried out the dam. After It waa 
mwr, tba atroctim waa aaut to ba andamaged On 
FebtWry 23, the water waa flowing over the top of the 
npper dam In a atraam 4 feet deep. On the following 
day, tba water had dropped 
Z teet, bat waa of cinirHe 
dvttll covering the atmctnre. 

It ta dalmed that the 
t)aclt>eattlfig action or tlie 
«>Tcrflow from a bntlt-ap dnin 
of tbIa deecYtptlon dlfferfi 
teom that which occnm In 
tba caae of the ordinary aolld 
dam. The Inventor nuya 
‘'After tbia mattreae la com 
plated, tba overflow then 
acta exactly aa It would to 
tlie caae of the aolld dam, 
with the difference tbat tlic 
tmckKmtting can only pro- 
ceed to where It encountem 
the mattreaa prevloualy built 
by the atraam itaelf, when 
the meiiace cnaaen. With a 
Mdld dam, when tlH» back- 
cutting reacttea tliU Home 
point, It connactM with the 
water perrolattng from Ibr 
reacrvolr and a channel la 
npt to be opened umler the 
atmetore, which automatic- 
ally mlargea until the willd 
dam fnlla.*' 

The stream here reaiated 
bus a gradient of uoorly 4 
per cent. It may be ulmoat 
or quite non-exlateot or It 
may have a depth of 4 to 8 
feet and width of 000 feet 
Boaldera and small plecee of 
aolld matter are carried or 
rolled alcmg by the swift 
<'ttrrf<nt Bed rock la evar> 
where oat of sight near the 
location of the dam, covered 
up doabUeaa by the material 
brought to the spot and depoalted in the years gone by 

Ttia foregoing account refers to a sy ste m patented 
b> Ur Pratt Juiio 4, lOlS. A baste Idea of the scheme 
•rpatemidatea the eatabllshment of a central aertea of 
duBw located along tbe longitudliwl line of greataat 
depr c aa l o n In the bed of tlie stream These dams wilt 
be of abort or moderate crossHMctloii and do not aeek 
to dam the entire stream In foot, each may be only a 
fraetton of tbe crosa-aection of the stream In flood. 
The one located fartbest downstream ta aet at atqr 
liolnt conaldefed fawwable The next upstream from It 
will have Its bottom on a level with the tup of tha first 
or perhapa a trifle lower The sucoewrive dams of the 
ce n tr al aeries, as one goes upstream, will have tbelr 
boctoms at the lavet ow a little below tbe top of the 
p 9 Zt dam downstream lb tha aeriea. This central ae- 
rlsa awvea to locate and Mina the course of the stream 
at aU ttuea whriber It Is la flood or not To each Me 
af ft, another loiigltndinal erriwi Is also arranged Tha 
ter teaoa t dam In each serlea win he abreast of the lend- 
tog dam of the contnA oo um a, hot aet at a level such 
that4tshottoe|twUl ba at subntandaUy tha Mine hatgbt 
at tha topof tim dam to fhe4girtna4Nriea. Tba next 
damn gpnteeaii to theaa side eertea wUl ba 8imi\aity 
locaM^wtth yweet to riia next dam upstraam of tba 
A|ri«i 4 *a|itiStrl«<r. Otb^KdaMrtaa 
«M JMUrtir iMt lA tb* 1N4toti ot aw 4u, ta a tnu» 


verae a eri aa beliig at aob atao tlalty tlie saute lin’el os the 
top uf tbe adjacent dam on tbe side of ilie center of 
the stream. The ends of dattM uiH* lam cvmnected with 
the ends of othern dowtuitreatu lUut uro nt the uaoH 
Imel Gonqstrtioente will thus be fonued of recta ngulur 
plan The wire-iuesli walls tow uni the «‘cntcr and 
downstream art* at tlie level of flic tope of tlie nnif 
tresses foruied in the adjacent cimiimrtnieniH. Wlieii 
tlie nrnttresNes are all complete, tlie wltole uffulr will 
be a serteH of RfeiM wlietber one ^iews it cnwawlse or 
hingltudlnany The stream will flow hetue«*ii tso 
flight of steisi. 

Tin* «fte[)i( tend to heconia permanent eliniiemH in ili« 
Ktreatn bed bointnse of the sand and other hard mid 
ImpetiHluihle muterliU arrested by (he nittttrcHM'H of 
vegetutde df'briri that form If then Mlamhl he u luNir 
nutumt fmtqdy of sucJi ddhHs, the depoMifloii of sand 
and the like might have to he HsaiHte<l elUu't by using 
a closer mesh or by providing vegetable waste Whiif 
IM essential Is that the water be checked In Its flow, un 
this Is tha manner of getting detmstts to form Of 
course, If there Is qnltwdt flow of smalt himldoni, these 
may become an equivalent of vegetable diMiris. Tticv 
will be halted by the wire mesh and build up a Imms. 
open pile This in turn wilt check the Iniiietus of the 
water and bring about tlie deposition of sand amt the 
like 


Smne Sim^ Polnten mi How to Keep a Car 

By HatoU HolliiiRidicad 

S OUR people wonder why they are sick when tlH»\ 
don't take a bath hut once In two weeks, and 
some people wonder why rhetr car won't run when llic> 
don't dean It hut once a immih, nml then never tom h 
the inride of the motor Whnt we need Is not greater 
motors, but drivers who will study the construction 
of a car and treat it as though It were human 
Tlie v«y first thing Is a familiar warning— keep the 
Inside of a motor free fn»m carixm, but everybody 
does not know how to do it To start with, have the 
valves properly ground adjusted and all carbon 
burnt out After this is done, a teacupful of 
kerosene put through the pet-cocks twice a week will 
ke^) the motor In good shape After the kerosene Is 
eqoafly distributed through the various ryllnders, tlie 
motor should be given about ten turns, elthor by liand 
or by Using starter This will soak the entire motor 
wttb krmeepft Then apply the swltoh, giving the 
fuSiior a msdlum amount of gas. In cold weather this 
vpteody^ dmiM 6e applied after the motor Is wanned 
up, hr to Niuniihg to the garage to the evening, other 
wlae toe fltotor wUI require some skill to start After 
the motor, to started and gate warned up, running at 
a medium speed, open one pct-codi at a time, while 


motor Is In cqierstloa, and yttu cku notice Lite flm* 
pieces of carbon corntna out This keruoeoe cun uImu 
be uptdied fay nsing a aOuill oil enn, applying Ute kero- 
Henc tlinmgh tlw air ndjantinent of the carbureter 
while the nHitur Is wuyni niid running at a medium 
HtH«d, as the motor doun. >\hlle kerosene 1 h 

licliig aiqdled, keefi hafld foi tlic throttle of cnriiureter 
and Im reuse siteed 

Anntlier |Hilnt Is PeiD>*ring the plugs once n week 
and Hoaklng them In a pall of kerosene o\ernlKtit, then 
wring a little etaeiy ott the pointri, dr>lng them well, 
also adjastlng all the pofntH Hccunitcly U* the thlckncMH 
of a dime Then see ihat none of the isireelalnM Ik 
broken, uhkh will cakHe a miming cylinder A1ki» 
see (Imt all the |M»nw1alnK art tlHimughly tightened lo 
Kinall uulH that are at tin top tkf iKirt^nlns After 
tlilH Ih doiio, eucli plug tdiould haw a washer and Ih 
tlHir(»uglily ilglitened In tlie ejUndtr head 
Mfwt iieople liave tnSihle with their motor heating 
up, and It Is no wondir when the water thul Ih In 
tiH* radiator lias collecCeil so much rust and grit that 
It liiiK shut off the rirmlutlou tlinmgh the various cyl 
ItiderH lilts grit Is retiio\ed by ranulng the front of 
tlH» fur o\or u manhole nr drain, while the motor Is In 
o|icrutlon \on will find a smull outlet plug at the 
iKittoni of tlte radiator on all makes uf (ant. After 
tqienlng thlH, take off tbe tap fmm tlie radiator water 
Intake and apply a hose with 
running water f^ot tbe iwh 
tor run until the water from 
the outlet pfiM* tsM^mes clear 
Tnu can easily notice the 
odlected rust and grit as It 
comcH from the outlet pipe 
Tilts oiH^ratloii owie In tw<» 
wc^eka, together with keeping 
tlie nsdlng fun well oiled 
and In iierferi running c^m 
ditlon, will gl\a yon a per- 
fMri: cooling syNtem 
Oil slamld be drained from 
file crank rune on(^ In three 
iimntliK and new idl applied 
The same should be done In 
the transmission and differ 
entliil CKHes, and these cases 
Should at all times have the 
proper amount i*f a grssl 
quality of oil aiwt grease 
An (Hfiislonal aiHldtcatlon of 
neutsfiMit oil to the clutch 
win keei» It In gtssl cemdt- 
tlun togetlier with keeping 
the grease cup well filled 
The brakes should be |»rop- 
orly adjusted After Jacking 
the rear of tile car up, with 
the motor running In low 
gear, one' man should cqier- 
ate the f(Md brakes Imck and 
forth, ulille anorltcr aindles 
kcruscMie to the brake Imnds 
Thin will mnene all grease 
and grit and give perfect ac- 
tion on tlie brakes. If tin* 
Iwake linings arehadl> worn 
and }ou want to come down 
a Htefap hill without rcrilnlng 
brakes, Hiqdy hcsie of run 
ntng water for abemt Am* minutes, snaking each brake 
lining In water This will expand your brakes and 
gl\e you quick action for a slwirt time Keep all parts 
of machinery oiled, and tires pro|H*rly Inflated to the 
prcHier nunilier of imunils One dnqi of oil upidlcd to 
the valve of the Inmn* tube Itefore air Is u|ip1led will 
I»revent any air frcmi escaping from tire 
A rag iiorttally dampened In kerosene and oil is an 
excellMit remedy to renaoe all sand and grit from the 
Issly To keep from scmtcldng tlie paint on the body. 

, grant enre should lie taken to shake out the chAh thnr 
oQghly as vtm go along as this doth will accumulate 
much grit, which Is Injurious to paint After 
this Is done, a clenn piece of silk doth from an old 
shlrtWHini will wonderfully brighten up 1l»e paint 
In drtxlng a car do not advance spark on start 
Ing, or on a bill or heavy pull, or >our motor utll 
start knocking Ilestart your sfHirk and you may not 
get the sfieed, but yon will elindnate the knock and 
make your motor last twice aa long and sa^e your 
repair bill In running yemr nudor idle, slow down to 
lowest possible speed This will kee|» the naib»r from 
heating up and eliminate the ccdlectlnn of carlmii In 
the motor and will also save the gas bfll In starting 
and vtopplnt nt all times shift to low or Intermediate 
gears, which will sove yon the strain which would come 
on tbe motor by pulling In higli gear 
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Aftgr the flood. Recoding waters Imvo eroded tbe deposited sands in oceordance with the Uyont of 
the stmeture. In fact, Uw ebannof Is sntomsUcsIly self*cleaning 
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Why Not a Nation-Wide Building Code? 

Kcbcurcli Wink of tht* Bun-au of Standards with a View to Lfiariung the Truth About Building Construction 

By Geo H Dacy 



Bnrk wall, showing the fusion of tho soft grades of brick at 21 &0 degrees Fahrenheit 


KN 1 liitUHi* 

ImU'^Inu < 11 k ( H 1 1 o h 

Itiiiltliii}. IniKltfiiiiK 1111(1 

i i*ii*^irucficiii hit l< nc*j( 
liiiM run^ up 11 rt\(tx( Knj. 

INIi liulls-e\( tn till txteiii 
I )i a t (lOM riiiiit lit oflUlitN 
and uiUlHirlxtfl I etl o r ii I 
iM lit ii>K an nciw di votlu 
M rIoUN Hiu^y and t* 

I la niiitt«*r of h) sit unit Ixliu 
oiir )i a p )i a X a r d, lati li^as 
uiOhdin niitlaalK, luoilo'^ 
and of (‘oiiHtrui 

(Ion 111 iHiriliulnr, H<KTr 
lary of C-ouinurw ll^rlieri 
IliHivtr huH IntimilHl lilm 
Mtlf In thi satlHfiif lory wilu 
flirn of uur uutloiiat lailhlttu, 
t iilhtnu His (‘ffortH liavu rc 
Milted In tho ori^unlnition of 
a H|H*ciul coiiiiiilltiH* of nn 
iloiial nulliorlties from tin 
l( udlng bnlldliiK trades nml 
iHMK.Iatiil liidUHirles wlio, al 
ihiH wrlUiiR, are eiiRiiRed In 
(lie roniintton and |>erfeetlon 
of Htandardixed bulldliii. 
tirilHM, plunibliiK dsles, liurtl 
ware eodes and tlie llki 
III thin work of uiilforni4 
Hititidardlxlng the \nrlouH 
hulldliiK trades mthltles 
( Ite nat tonal II u reii u oi 
stiindurdK Is eisHierutlnR ami 
doing the majority of tls 
p^Htlng and tlworetkol — a** 

Hill an mmh of the liner 
pntatlvc and fuadiimental— 
research iiml InveHtlRalluim ou building nathods. 

lllRlit now the Htimdards cxiarts arc eotaiairlng Ihe 
nN|iiln litentM lu building c^kIi*h of wnia lUW rltU*s In 
Hiller— iiK fur an Is isHWlble and jirmtlnil— to Mliimk 
ardlxe and unify IheM^ eoiistrm lion oaiiiiiaiidim iitM and 
to forinulate reasmiidde ruh^s and ngulatloiis Hlitili 
will be the basis for iKilenitiil and safe oawtruotlon 
there an nppnixliimti Ij 4“>0 iltles In the eoiintrj nt 
premiit wImwc |s»pulHtU»iiH rang* fnuu KMSM) to J i.UUO, 
that are not ginerfKMl so far 
as liiilldlnff u(tl\ltleH an 
ii»ms riMsI by stiiiidiirdixed 
reiiiilmnenin. At leisl or> 

Iht (Silt of then** (Mies hu^* 
no hntidliig codes whatsif- 
e\ir while tlie minor 
inuiili Ipallthw whh h ImwisI 
anv c(Hh*H at all In hoiik 
nisoH offer a sort of <rn*y 
(pilltllki, lutorogenetms an 
Kortnunt of uiirelaMsI cfsles 
whUh dovHiilL together In 
alMiut the name way that o 
wpiiire In related to a circle 
< >ut of more 1 lain 300 Amer 
lean dtlon with populations 
In excow of 2^000 one^ 
quarter have no hulldlng 
iiMl(*n while the conntructloD 
minlremenlH enforcedby 
iimnv of the cities which 
have codes are v a r I a b 1 1 
without any niKuirent cause 
Tlie common |dan followed 
In cillen without ortliodox 
hulldlng (^sles has l>een to 
use the State building codes, 
th* Are underwrlti rs ciKlen, 
or th( declnloDs and Judg 
iiieniM of npcclal committees 
of inunlclpnl HUtliorltles 
The Federal Go^ernmonl 
huM no isjwer In the matter 
nf ihese building reguliitlons 
otherwise than In an ndvln 
tir\ ('iipiirlty, on Udn work 
rests entirely with the dlf 
f4 rent ntnten ami iiiunldpAll 
The proposed vtund 


urd 1 x 1(1 toll of construction retiulieinetits would lie of 
outstanding asMlMtnnce to I he smaller cltlen which 
<annot affont tho lieti\y exiienso of formulaltng deflnlto 
ItKal building reguluilous. FurtheniHirt , such stand 
ardixiiiloii would undoubtedly result in a iparkiMl 
curtalliiieiit in liulldtiig costa niul eiiulpiiant liistiilla- 
lion ( \iH.ns(‘H In imiiiy cases. IIh Hureau of StuiHlurds 
111 nHludng tlie mutter of building ctsh systeiiiHtlxHlUm 
to a \M>rkaday banln In conducting ninny worthwhile. 


unique ami orlgtmil tents and 
InventlgHtluim. The results 
(Muanatlng from these ex- 
|)erJn)ental Inventlgutloiui an> 
of buKlc Importance In em 
pliualslng many of the most 
slgnltlcuiit factors In build 
tng codes which, heretofore, 
have either b^u Ignored 
through Ignorance or have 
lieeii neglected through care- 
Icftaneee. 

Prucilcal, fundamental and 
essential tests are being 
iimdo to ascertain the fire 
resistance of varluna types 
of wall ounstruction. In one 
of the Qovernm«it testing 
laboratories, large rolling 
steel frumen have been con- 
structed and are placed In 
smTensloii directly above a 
series of ]N)wi«rful oil burn 
era. Brlik wall panels of 
different types 10 feet long 
11 feet high and 8 to 12 
Indies or mure In thickness 
are built In or dose to thin 
steel frame funning one side 
of the furnace chamber and, 
nubecquently, exposed to 
tiame n< iJou at high tem 
|H>ratures for long periods to 
determine their reactions to 
( <» u 1 1 u u e d Are exposure* 
riciierally, these test panels 
are Ared coiitiiiU(»usly for 
aUmt 0 hours or until tiny 
fall, (»r show excetwlve de- 
terioration and injury The heat generated by the tdl 
burmrs Is auch that at thi ind of 1 Ismr, the torn 
perature of llie furnace Is raised to 1700 degreea 
Fahrenheit, while It rlw*s to JtlOO degrees Pahr at the 
teriiilmithm of 4 liours and attalrm the {leiik point of 
21 no degrees Fa hr at the end of 6 Ituurs At this 
latter tetiqs^ralure the less rtwistant varieties of lirb k 
melt on the Inner face and isiur down over tlie Impaired 
panel ns shown In tin Mhiritrutlon ubo\e 

The Government cuientlsts 
iiiid englneirR In chiirge of 
Ihesft experlmiMitH meusun* 
Ihe bulging niid Imllnutlon 
of tlie punel walls towanla 
tlie Atimes In order to deter 
mine under what conditions 
the Are Is liable to cause th( 
cfdhtpse of the brick walls 
\ urlous cIcclrlLul Indlcntlni, 
devices are used to raeusun 
ttie temiieniturtM at different 
IRtrlloDM of the walls daring 
the tests, more than lUOO 
such temperature readlnus 
tiring taken in the case of 
elicit wall punel that In Ared 
To date, the tests have In 
(laded the tryouts of both 
solid and hollow brick wralls 
of 8-lnch and 12-lnch thick 
nessen. The steel frame In 
which the brick panel is built 
and the panel Itself when 
ready for test weigh about 
30 tons and oonatltute the 
roost Ingenious method ever 
devised for exposing brick 
walls to Are hasards for ex 
perlmentnl purposes. 

In the soltd wall panels 8 
Inches thitdc, 2200 bricks are 
used, while In the oonstruc- 
tlon of the 12-Inch test 
panris 8300 bricks are re- 
quired Where hollow brick 
walls are used, approxi- 
mately 25 per cent lees brick 
Is used while the labor ex 
ponses In bulldliig the wall 



The steel frame used at the Bureau of Standards for the retention of the brlek paneb subjected to the 

An resbtance teats 
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lvw«>r thaiB ft^r •utid brick, mt l( Im rtfiorted 

la iMamli tbe imipmie ot tlw lubunttury lire tort* 
with tbM brick wmibi is to dotcruitne the etoblllty of 
the dlffbrent welU. U they will btichle dedOedly where 
M%w«id to oxtreioee of beet nnO flame, and wliether 
or not tbcgr will comloct beat to iiie extent tliut urtlclee 
niKl goodji tftored on riie oytiioelte aide of tlte wall will 
hUio be flrcd^ damaiced tbe nhnonnul de\elopmeiit 
4 tf bent Tbr experl meotui pmiele are teeted under two 
different oondlriotw (1) With the walla under full 
reetnilnt mnd built solidly In tbe steel imnel, daptieuttnff 
cQitdlUofw that obtain In the lower floors of a tall 
ifuUdlng, and (2) with open simcee left around tbe top 
and (6deo of tbe walls to allow them to expand. This 
latter urranfement apivoxlindteH the condltlona which 
4>cear In light bulldlngii iind on tlte top tkairs of niau) 
boHdlngai 

During tbe last 18 nionlbs, tbe tiurean of Standards 
has been aaristlng the National Uroe Association, the 
Katlonal AwMolatlon of Plasterers and tbe American 


Hlastcrenf Union to compile a atandard iiluMtertnff 
code of countrywide appllcatloa. This work Is non 
nbout half completed and promises potentially to modify 
rascally SExlstent defldendes In plastering operations. 
Usually tbe aTerage home owner becomes more faraUlar 
with tbe plasterlDg ami platnblnff in his house than 
any other duo of tbe construction features. Uncle 
Ham's oonstmctloQ nntlmiitles and other national 
agsodes are trying to standardise in black and white 
the facts and figures which will provide the bouse' 
ladder with accurate InfoniiHtlon which will him 
wliether or not bis siiecial >ih of plaatering Is good- 
amt If It is bad, why It Is unsatisfactory Tbe Bureau 
of HtamUrds has been cundoctlng new and original 
tests and research activities with lime and gypsum to 
HHcertalu inside knowledge about these materials, 
whlcli, previously, has lawn unknown. Plasters are 
iiuide entirely of lime and gypsum which ordiawrlty 
Iwve to be used together In most lotwUtles this meaus 
timt onn or the other of these materials has to be 


Imported at considerable trouble and extra expense. 
Lime Is used because of Its plasticity, while gypsuni Is 
essential cm account of Its quick setting charHCterlstlcs. 
Herefei^ tbe Individual properties of theae two 
mateiiahi gave no evitlences of tnterchaiiKeablllty How 
ever, the Oovemment experts have already devised a 
system which gives plasticity to gypsum and n quick 
itH to lime. These Invaluable experiments will result 
In the future use of one or the other of these inuterials 


according to available local reaourcets but will not re- 
quire tbe use of both materials to tmoire durable and 
Hatlafactory plaster surfaces. This meaiw a big annual 
saving to oontmetors, builders awl isrlvate Individuals, 
and la the sort of w<»rthw))lle Investigation which mer- 
its our boarty oomnwmdatlcm. 

The Bureau of Htandurds has also evolved a inetlKMl 
of coloring plaatcr ao that attractive and urnuroental 
waU Untsbes result, which eiUnluate the necessity for 
using decorative wall luqter 
Idttle la known about plastering sands by either the 
laity or bonding exjwrts. The Oovemment scientists 
lire now condocting a detailed investigation of idastm^ 
log sands In order to substitute definite fkris and 
flgnres for our existent tgooramw concerning the best 
tyiies of this bullcUng material They are also devoting 
istrtlcolur attention to tbe perfection of a method of 
iiiuking gypsum weatherproof so that It may be used 
as a finishing material on the exterior of tmlldlngs. 
Their efforts have been dfeoClve In a reduction of fiO 
tier cent In tbe time devoted to tbe curing of sand-lime 
bricks and ttda has nwant a great saving In pruducUon 
4^iets to tbe manufaeturera of this material 
At prsssnt, a special new laboratory Is being eqolppod 
at tbe BUkOMt of Standards tor Investlgstlag tbs sffOcc 
of firs on dlltorent structural bonding materials, 
lliess testa show that timber kreafcens about SO pur esnt 
to total strsngtb when exposed to a fire tempmture 
of 100 degrees Centigrade. At exposurea af 100 to 100 
degrees O, the timbers begin to give off light vototUe 
uMtorima, vhUsat tsmpmturec of 300 degrees C tbey 
heoooM soft Slid ffpoiw a 

Btruetoml grate of atari b«gtn to lose strength when 
tbs beat regbSer bovm briweep^tbs 000 and 400 degree 
Ototlgrnde m«rk, while at exposures of from 000 to 
OOO degitoes C uteri tollg undor ffversge working loads. 
If thp trinpemnue IsJncreased to 800 dsgite a the 
very test stee| poss p es cs oiUy a small traction of its 
orlgtosl s tr e ngth . The novel apparatus oonstots of a 
reetrelulbt tend of stiuctoml steel, a epedol loadUif 
medtotosm p^d riectrlc femaces tor sopplyleg beat 
gaff nmnthktfhg the teanpefeture unUbne puretoteat 
te ^ op^fiM J^erinl ttepeMtett noortelT te 
vtoee pditeM.wtth ttieroeeb|pi« ftumArn tor tn* 


of theee fire tests is strlklngU Indicated whim one stops 
to conelder that deMerucrtve oonAagratlons imnaolly 
cause ]iro|»eriy looses whkh aggregate mer $8(M),tin0,000, 
an amount equUalent to one-fourth the tutiil <i|iorattDg 
expenses of the ITnltod Stntea Government, iind hIiIcIi 
exceeds tlte annual uiqiruprlatlitns of the Unite*] Htutes 
Army and Na«y 

An rietlric lee machine capable of making one ton 
of ice dally is being used by the Federal engliicers to 
chill on experiment al eliamber wherein ull klndM of 
building materials are exiioaed to weathering n unlit Ions 
— lalktratory dupllrattons of the deterhiratlmM anti 
damages which obtain from tlie alternate friH^aos uiid 
thaws and the disruptive operutlons of Jack 1* nmt In 
u ringle du)’s exiiosure in the ooUl cluinilter, a munpln 
of building material such as sandstone, inarblo, granite, 
concrete or tlie like Is subiected to tlie same ntimlier of 
climatic Tidsritudes os It would undergo In one > ear's 
wentliering The rock samples are first iSNikivI in watn* 



ahd than placed in the novel Ice box and subjected 
to severe and extended freeiHifg. Home of tbe samples 
see frosen and thawed 00 to 60 times which Is retire- 
■sntitlve of the detortoratlon they suitor umler natural 
cundfttons in as many years. 

Teris have bean made of aandstone sirallar to that 
used in the conatriidion of tbe White Houiw and tlie 
Nattonat Oaptto) building When ritposed to alternate 
fteriag and thavrlng equal to 00 years of weathering, 
this ttatsrtal broke down pnd showed marked rigns of 
emrobUng. At tbe time when these Oovemment build 
Inge vrere erectril, ttda particular variety of Virginia 
ssfidstope was pcgmlar end tmrgriy used tor bnUdlng 
porpoess. The onty reoaen why the executive monrion 
and tbe^pfltotal beedquaiteib tor oUr national tew- 
tnskere bate Jadtod adl^teg Is because both bulhUngs 
aft protectad effirisntfir snd against weathering 
totory by r e gu t lwr appncatloas of watarptonf paint, 
which prevents tbe molstuie from penetrating Into tbe 
stone 


Oomplcte tests of every conceivable mixture and 
oi>mbiDatJon of concrete are also under headway as an 
Important phase of the national housebuilding probleiii. 
The unique flow table denigtuHl and perfected at tbe 
Bureau of Htumliinls some time ago for determining 
tlie ifiiiHlHteniy (»f coDoreic, Is Itelug atari to good advan- 
tage Id tlicKC stodtes U uknironflng ami oil proofing 
tests of comreic ciltnders arc being condnetud, records 
Itelng ke]d the pent tral Inn of cottnnwHri nils, fuel oils 
niul gueollno Into \url<mfl mixtures of conrrete No\cl 
coiniirewiion or < rushing iohIk to ascertain tlw» dnniblllty 
of martde hIiiIc, griiiilie nnd other rock material tor 
building uses are also In progmuc 

The proiKrihs of iMillna building tile uro lieing 
cloHol> Htudlfri, this ln\eHtlg]itton baring been lu ogtera- 
tioli for iilKiut months. Ktre tests are being run of 
vnrftrtis kinds of tile tmiinintliig from dlffereiit fcectlmw 
of the country , 

KxteimUe ex|>orimcnt8 biiie hIho been curried on to 
detinnlne the niimt etntH«nL uud satisfactory metbods 
of Boumliiro*illiig iiH walls, (illliigs and floors of apart 
ment and ofTlce buildings, riie early Investigations 
liu\e Is^n HO Huccciwful llmi wi»rk will stsin bo begun 
■m tlie eoiistmctlon of n new, large uliil coiupItVe 
iiwustitM and sound bibortLtor> where more varied and 
cxteiwlxe tests will be run In the future 

Tile proper, durable and irih lent ntlliKutlmi of paint 
Hs u preservutiie and protwior of wood has been 
studied In detail and results of lnt«»r(>nt uud value to 
tlie average laymen have 1 mm n obtiilnod One comnsin 
uiuse of tlie failure of paint Ik due to IIh nptdlratbm 
in unM*tiw»niible went tier or duo to the fact tlmt It In 
iqiplled on wiyt surfuct^s. Tlie wmmmI Hurfii(*e to b<* 
INilntfri rimald lie wlmlly dry and the weather should 
be dry uml chnir when ilie imlnt is apiilled In order 
for toinplete uifd proper iidherem'ft to the wood, tlte 
INtlnt muKt eienl> iNHiletl o\er a moloture-free 
wuodtm HurftK'c In llwdf tlie thin layer of laUnt wbb h 
is betwetm 061 and OUB In* lies In tliJrknessi, affonlN 
hut little prot(*ctlon uml adds pnictlcnlly no strength 
to tlie surfiii'e where It U npplleil uiiIghb this work lu 
oinsumniutiri umler the imist dcalmble conditions. 
Light Is one of the mori destrurilve ngenclea which 
niUHes iNilnt to dpterloraie rai»ld]> Tills exidains whj 
the ibirk-ciilunri paints are more durable and weather- 
worthy tlmii the lighter linos and colors, um tlio former 
materials are more oittique and cut off the light more 
irib lento to tlie extent tlmt tlie light Iiuh 1cm chance 
to iieiietmte to tlm €>ll whbh Is (he {oirt of tlie paint 
wliUh Is most susceptible to eiirly Injury and decay 
One of the greatest economies In Iiousl ulul building 
dviiiratlon would olrtuln If tin* public Mmld Ik* cdocateil 
Hgidiist tbe use of wlilte iHiliit for ext( rbir uhc. Just 
to mIjow tlio damaging effevt of light on iwliil, ohserie 
tbe north and south sides of a Ikiusc that has been 
imlntcHl fop Home time Invarhibl}, the imlnt will fall 
on the south side of tlie ImiUho Nfon* It lM*glns to 
deteriorate fwrlousiy on the iM»rilHTn exiHmure, due to 
tlie larger amount of sunshine ami lighi nbhli con- 
centrate their iittuik on the smith ride of tlie bnlldtiig 

Unde Ham's specialists are alMo rmuluitlng the most 
tluirfiugU aeries of extH^rliiicnts relating to tiu? corroriiui 
whlih occurs In building nmttrlalM, that have ever been 
attemiited Metal hIkm^s of larhois materials uaetl 
largely In midmI ruction work lui\e l»e«»n oximsed to 
weathering comiltlons for perbris «if five jears tit three 
different stntlous In the couutrv, wIilHi illffer mate- 
rluU> in iltiiinte 

The Durean of Hiumlards has also carried on twm- 
plrte tests of all \urielles of stucco J during recenl 
years imire than ROO different iwnels of stucco liave 
been i^mstructiri and leHbri out umler mtuiil building 
exiKisure conditions Tlie panels—ivuli of which was 
10 tori hmg nnd 10 feri higli — have been plastered 
vrith different coniblnatlons of nmenr, lime and gyp- 
sum, tlw common plnsterliig materials. Tliene panris 
were erwiod as jMirt of Hit exierhir walls of a storage 
hulldlng nt tbe llurenu and hnie lieen umler constant 
Htmly and strotlni slm^ rla'ir cumpletloii Imporfoitt 
facts suib as tbe following resulted from tliew tests 

(I) Cru< ks whl<h liu\e 4Mt*tirnri have not been due to 
settleriient but to nn Impmiier mriliod of sheathing, 

(J) Wliere hair whs omitted from Hie first oait of 
{dailter tiie latli Is nsire complriely imbedded, (8) The 
lighter shades of stucco show crocks leas prumlnently 
after writing than tlie darker shades, (4) The best 
metlHMl of flnlshlng stuccos Is to produce a rough 
surface such as the “rough-cast** or “iiehbleriash' 
finishes, (0) Stucdw may be satisfactorily applied on 
monolithic, concrete bases and (6) No fundamental 
cracks have been Identlfled over Joints in tile, brick, 
concrete block or gypsum block. 

The Bureau of Htandards has also run a thocougli 
test of mors than 186 structural steel columns used Is 
construction work 
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Lightening the Draftsman’s Load 

Labor Saving Devices That Go Beyond the Familiar Sq[iiare. TUaa^ and R|Bie 

By E S Van Brunt 


T HKRR an on the market namerons Ingenlooa 
vlcn devlgned to miTi* time ami latwr for tbo draftm 
inHii Thos, tt n«>vel device fur Inklnff dot-«tid-dash 
llnee conHintji of h trlunffle. T-eqiittre or etralffbt edge 
(Flgfi. 1 and 2) with un Intermittent groove <mt In It 
Jnst back of the edge, together with a unall metal 
attachment which can be adjusted to the nib of anj 
ordinary rnilng pen This attachment when adjusted 
to the ruling pen travels along the intonnlttent groove, 
the uncut portion of which causes tlte pen to be lifted 
off the registering the spaces between the dots 

ond dashes; while the cut portions form tlie dots and 
dashes. Triangles and straight edges may be cut with 
gnsives to gl^e any combination of dot nod dash lines 
desired and best of all, the grooves do not in any way 
affect the edges for straight line work 
A very convenient form of pntimctor combined with 
an ordinary triangle Is shown Ih Fig S. This devlcs 
saves having two separate Instmments to handle, and 
answers the purpose of a more expenstve protractor for 
most of the ordinary work in drafting, Uie protractor 
being graduated to angles of 1 degree 
Figs, 4 and 0 are “lettering angles** designed to give 
a quick and easy method of drawing accurately spaced 
guide lines for lettering drawings. 

There are six columns of boles, the columns being 
subdivided Into grouiw of three boles, while the holes 
of each group are Joined by scored lines. The flgore 
under each column denotes the height of the staiidard 
capital letters in tMrty-srconds of sn Inch, The pur- 
pose of three boles In each group is to enaMe the 
drawing of three guide lines for each line of lettering, 
when tt Is desired to use both lower case and capital 
tetters. The **lettering angle” is designed to slide on 
the hypotenuse when making standard spacings, but 
either of the other two sides may be used to get other 
spadngs. 

To use the lettering angle the pencil point is placed 
through a hole in the desired group and the angle slid 
along the edge of the T-squire, of the ruler or of 
another triangle , the pencil point is then placed through 
another hole and angle slid back The lettering angle 
is moved along very easily by the pendL The holes 
are tapered to prevent the breaking off of the pendl 
point The guide lines are very accurately spaced and 
drawn ranch more rapidly than hy laying off with scale 
and dividers. 

The angles scored across the lettering angle enable 
cme to obuin angles of 15, 45, ao, 76, and 00 degrees 
from either a 45 or 60 degree triangle, by setting thess 
scored lines on borisontal or perpendicular lines of 
the drawing. The lines drawn at right angles and 
parallel to the hyiiotenuiie are particularly valuable 
when sketching or doing work without the use of the 
T-square, because It fadlltates very much the drawing 
of one line at right angles to another Tlie lines on the 
lettering angle thniw no shadows, whereas the edge 
of the angle does. 

In Figures 8, 7 aud 8 are shown several forms of 
section liners. These Instruments are very convenient 
end useful where o large amount of crew hatciilng Is 
to be done, espcdally If uniform sparing of the cross 
secticin lines Is desired, as in plate work f«»r reprodue* 
tion. They are provided with adjustments which give 
a vety good range of spadngs for the lines. 

The tnstminent shovin In Ptg 0 la a spedal form of 
triangle in which are combined angles for drawing lines 
of 15, ao, 45, 60, 75 and DO degrees, an Irregular curve, 
a protractor with graduations of 1 degree, holes for 
drawing guide Itnss fdr lettering and a scale graduated 
to slxtiHmths of an inch. For kketchlng. this Is a very 
useful Instrument as It saves having a number of 
different Instruments lying around In the way 
Thti universal drafting machine which Is shown In 
Fig. 10 Is, as Its name ImpIteA tn O^lte nntversal use 
In large drafting rooms. It ts one of the greatest tabor 
eavlng devices tor draftsmen on the msrtet It com- 
bliMS in one machine the T-eqnare, the trtanglse, the 
scale and the protractor It Is atta^md to the drawing 
bosfd by means of an onclior pleoMrameoed by screws 
rigidly to the board, the madutf g biopcr then being 
attached to the anchor piece Tfib paraUd motion 
obtained by the double arm always keeps the ecaMa^ 
at tht same angle with the edge of the board In mevlag 
than from place to place on the drawing. The edges 
of the acaica are need as straight cdgM fbr drawing 
Unco. The protr a rtor acale ti on the head, to wMch 
the acale carrier la pivoted This carrier U dasaped 


to the head by meona of a spring. By raising the aprtng 
with the tbnmb the carrier la easily rotated to oet the 
acalea at aiqr desired angle. The wbde oporation la 
easily and quickly performed by the left bgid, leasing 
the liidit free tor drawing. It la eettmated that la 
raaehine drawing 25 per cent of time is saved by tike 
use of tbla tool, and in dvll engineering work SO per 
cent 

Another devlee making turn of a parallel motion la 
the pantograph ahown In Fig. 11, This iustnuMnt fa 
Used either for reducing or enlarging drawinga, and la 
Invaluable for this parix>se. It consists of four bars 
joined together In the manner abown. The Inatmment 
Is pivoted at one comer to a wriCht or Sxed sundard. 
At another comer a tradng point <A) le prov i ded, 
which It nMved over the outiloe of tte drawing to 1 m 
reproduced. The motion of this tradng point la trana- 
mttted to the pendl point at B hy meana of tiie pandld 
motion, causlni it to describe exactly the aame ontUna 
as followed hy the tradng point A. By changing the 
length of the ham and shifting the pendl point any 
dedred proporttona (within the Umlta of the maditni) 
may be obtained. 

For drawing elUpeM, the Instrament shown in Fig. 
12 is very useful and convenient It conolata of^a 
triangular frame mounted on three legSi in the lower 
end of which may be placed needle points to bold the 
frame from slipping when In operatimii On the rods 
A and B of the frame are snonnted two conieri; O and 
D O is ao mounted that it le free to allde on rod A 


In a largo meant of caibout gad Him Ittkbig ft wot 

ngtbt 

From this it ts readily ceeoilafted that ft 
process could bo devMd which weitU dla»|hath1||e 
DSoeestty of the carbon, tha Wbolt ■tod^inaktng dnthod 
would be rewftutioBilaBd* ma hgs been the drsiyk of 
BMny adentldo men for mgtty ytiua. t^uvdatod Into 
plalp language this meang a method of aroktog sttwl 
direct from the ore Instead of what moat ragpurd ts Jtht 
tndtrect proeasa now uaid. 

The public and tech n ica l pcaaa has bagd gtitte tftro 
reoepitly with various artidea on thia sUbjeot It widoh 
new prooesesi nod patents have been aired «xtinslV«ly,. 
They originate In fweigt countries na wen as m the 
United Btates. The p^d^ of an of them la the 
traatnMnt of Iron ore^ usoany In a dnoty dlvMtd ooodl* 
tlou, wun coal or col^ also fiady divided,, hi u gpedal 
furnace heated with eome redndng Its or other fuel 
so that the Iron ore la redueed or separated froca Its 
oxygen and the Iron oonvertod Into a aetatlle fom 
known aa **lhui apcngn"' This la rdtthraly pore troa 
except for the origtnal impdritlee In ftfo ore aud it 
ootttalns praettoaUy Qo carbM Its qpnverdoii tknrefbrv 
Into steel direct would be a eoaqiarativeiy sliapto mat^ 
ter except for the fact that the iron In Ao fbfm of 
Iron sponge Is easily reoxldlaad by the air when hot and, 
na It la always hot la andi a proeeas, tUa etremtaataaes 
baa i n ter fe red wlA Its oonventon into atuel. ftecent 
patented p roro eess dalm to have overooese Ala prond* 
neat drawhadL 


and V is free to allde on rod B In a bearing on 
carrier D Is mounted a vertical slyift Bl, the upper and 
lower ends of which form clampe for carrying the 
graduated beams F aud O At one end of F Is mounted 
a pen or pendl point P, while at one mid of O le a 
pin K that Is pivoted tn carrier O and to which the 
operating piece O la attached The handle H la for 
holding the tnetruroent when In uee. 

To draw an ellipse As hesm F la adjusted In the 
damp and aecurad wlA a set screw, ao Aat the die* 
lance from the pendl point to the center of H le equal 
to oDe*lULlf the lengA of the minor nxla of the eUftgS; 
In a like manner Ae beam Q la adjusted so that the 
distance from the oeoter of pivot pin K to the peocU 
point is equal to one-half the lengA of the major axft. 
By giving the operating bar one complete turn a pertoct 
ellipse mathematically correct, ts obtained. WlA tbe 
elUpeograph shown In tbe figure etllpeea up to 5xD 
iDcbce In rise msy be drawn. Otrdee may also be drawn 
WlA the above Inotrumeiit, by placing tbe center of 
pin K directly over center of piece B. 

The beams F and O are grodnated to fUcUlAte ties 
setting of Ae lengths. 

Another greet labor«iv«r Is a devlca for etampllig 
titles, lettering or designs on tradng doth. It hi useful 
only where the eame lettering or detail le npeatsd on 
a number of dtfferrot s h e ets os titles or stiindsrd 
details that repeat often. It conslets of flnr mektug 
an Impremion with an ordinary rubber atattiii, Inked 
from an Ink pod aa ueual, and whtta tbe tmpreedou 
U etlU moiot gpplylng to it a saUUl eatouftt pt n 
spedally pr epared hkuO. powder The ato^us ‘gowder 
la then brushed on; leaving Ae ImproAto jwrbU^ 
and dear So os to remove any ef ihe btqck p bwder 
sticking to tha tradng oUur than on the design, the 
Impression is washed wlA gaaoUne, and Am q proond, 
but Als time a wUte powder is eprinkled cm the d es ign 
and nibbed for a moment with Ae flngera, Fbeu the 
desigA, lettering or standard details UHl kg jetbAfk, 
gasoline-proof, omear-pcoof and ready wop noK brae- 
printing perfectly. Thla proeeas rwlilroa but' u ftor 
momanta and glvua perfec t leauKu. 

Steel DimtfnmtlifrOrg 

P RCMBBT day pcaettro to the steel IndteOF peae- 
tically the whole world to to toaeit ere to a 
Urge bust foruace, Ans converting H tolo pig toon, 
Tbe next stop U to transtonn AU pig toon Into atetf 
by remeltlng the pig irpiL or Aking It hdt hi ft oomss 
from the bust funuMe and tnMtonnlag ft tato by, 
any one of tbe etatoUrd proc tstoei Thft pceettoa of 
empUytoff the Mask fuvuaes meana^ f e qHg Ike roduo-^ 
tion of Ae iron ere tolron.frlA wkfth tteto lejntoed 
Are* to itour per esnt of ^ Otetoinisu of 

Ata toon tote eteet oMaas ftla toewfml of 

thU eaftog Mfitob tor fiteH .ftJWA am Im q Mull 
- ->*esqtJinfiSWldift 


It U not poesihle to a short arilde of AU nature to 
in detail Ae various prooessss that havo 
Tbe most Important onss by nasMS are 
tbe Jonee procees, Ae Bouro^ the Lang (Anwrican), 
Ae Basaet (Fietoch), sad tbe Moffat (OanSdlan), A 
brief anatyite of each oi these was pubOabed to Ae 
Bcumnno AMxaicAif Mo^fniXT for Inly, and moce de- 
tailed doecriptlone have appearod In iron and fitoeT 
of Omrim and the CeagghM /ouriMl. They all 

aim at tbe same object and differ to apparataa for xe- 
duetog Ae ore and handling Ae Iroq sponge. Sesue 
dalm to have been aaccessful to preveuttog Ae oglda- 
don of Ae sponge and to producing sted eeotiomlcaUy 
Most of them use doetrie furnaces to 
melting and refining of Ae Iron wpooao into i 
The great drawback to any dlroctfrott-theoro proe-' 
ess tor steel U tbo coet ss a oompetttor wlA Ae West 
fnrnaee or present meAods, It U dalned that the 
former can never compete wlA the Uttar In ooau^ 
loeallttos, sndi as Canada or Oallfornla, it may be poe- 
BibU to usa ons Of Ae new proeesa ea , but not whara As 
blast fumaot ts now used. Boins ^ suth a prsoea a. 
will proboUy be perfected but It win pTObaMy ha many 
years. It U not oato to rondemn It offhand fMr stranger 
revoiutloiui to metaUnrgy and to other toduatriisa have 
heen wrought, and tbe qasxpneted or even rnieiplaitted 
ol yeaftsday la but the eommonplaoe of todiy and 


A Cswrltjr Spnjr SjntMi far OrAaHl, 

I N Ae Wenatchee fruit dlsfrlec of WaAtngton 
whege many ef the ovchafda are on Uad FlA a 
eonshMrable stopa, a new — ' •— * * 


^ spnajng 

tog Into use. The prevldMly adopted mmod^ Fbkh Is 
still, of Course, tiu preyaUnt out, Is a poetom 
rorayer whUh moves about tbe ofdiard, the ~ 
liquid spray beftg ap^UA Aroufdi a hose; 
method difpsnoae wtA the pcvti^irift ofulpaMni,. and 

a iCdDnaUbn tank fito boldioff iSn MtnS wnorim nU- 
tonal bdfi ssag ■s yqUHk fiw qt toq umm ftra qf ,4 p* 
oedMH. will* ia «■ « Mk' A 

vttjmiktmmnA iftpc nm, pmt 

tOvVfttr Vm mm# mwh 

te JWO.iwk l<«4 j 


anaatitr ,( wtlm hi tt Vm m f - 
tlMM la l a^a eU ee M tiM oM ^ aMtaVto iaM. •utMat 


'aliBif aiilllBlilit iifMh ‘Ik Itnf 

SRf 





SCIENTIFIC AMERICAN 





• frilMW «1& aUtnutE aolikM piA rkhME ^kma Um «dg«> m tlwt « pn wttii m imUI «iUailjM pi«M UMt nmt emu* tb« lorfue of the trUnul* will (.mw r dotted or duhod Unt, S. Huto wltk 
I. ywUMhOt tfwMB** trttt tb* cidiMurE trtiMgh. 4. I. Lfttoiiiv aaslOTt a ptMll hdd la om of tb* buki will draw a miklc-llno for tottering whn tb* trlaagto !■ altd along 
The ladib I; i> tofUoa Ham te ptodariag arm hwUbhig of awr« ngotor otarari^- thaa oaa ba drawn ordlaarUr f Trfangla with aU angfaa that ars matriplaa of li d agr —o , and la addltka 
ommI a ainlralia. fdMo Hat hotot and a asnlti 1«* Ttot nahronal drafttng m a «itiln a , a aliigla apparatai that doaa tba work of all tha familiar toola, 11 Tha paatogmEh for antomatle 
/ T'^ aowlag pa wriErgad or radoaad aeatow IS. Tha alttpaa auteUaa 

Bom Hf Um ligMikNH dorkoo that m bow otoUhUo for Ug1ito«tng tke droftoman’o load 
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A Study in Offspring Herds 

What the New York Zoological Garden Has Done in the Way of Supplying BiaoA and Deer to Othcn 

By Dr Wdlum T. Uomaday 


T lJh New York SCtNili»id(Al I*nrk IinhImI lu tbi> tkeau 
tiful itrous Park of Ntw )i>rk (Mtx bait already 
nil envtablo record hm the motlier of henln tif nllil 
Niilmaln elaewhen Afti^r tweuty yearn of varied 
iiwlrttlen It In will worth while to Indnlge In a look 
iMiikwaril to we what hnn lieeii ai*e<mi]dlnbeil 

Hy A Htrunae eomhlnatton of drcinuntaueen, the 
rnrk H llrMt adiln^euieiit hnn proT(*il to lie Itn inont 
Iniiiortaiit <me It renidtefl In the foundluK of the 
\\1<hlTn National Blaon Herd In nouthwentem Okin 
homa 

In mXi, tlie creation h> uathmal attlou of the WUblta 
National I'nrent olTered a Koldeti opportunity to eatab- 
ItKb a blnon henl In (hat rtwlou The New Aork ZooloK* 
tnil S<iciety approutJieil thi V H Dejiartmeut of Ami* 
culture with an offer to iireacut to the Uovenunent a 
carefully meleetetl lierd of fifteen pure-blood blaon. and 
itellier tbein to OklaliumH, provided the Oorernmant 


Oklahoma emiihaniseil the fart that the new him 
mnjte waa In tbo Texan fever bplt, ami aolemn wtriH 
luipi cHjiie to the director of the Park that the dread 
lUnoaHe would kill the hlnon In laiwton, Oklahoma, 
imta were offered that not one blaon would aurvlva 
tbfl Amt year An in many other caaea, the director 
of tbo Park had to anniime the reaponidbitity and the 
rink of action He felt tliat the P H Burean of 
Animal Induatry could nafely be relted upon to ahow 
Mr iCitnh how to nave the henl from the Texun fever 
tick Ml the rtnk was taken 
Ihirluir the flmt year that the sift herd spent In 
(IkluluHiiu, two of Itn iiieinlierM dleil of Texas fever, 
and one young animal was accidentally killed. After 
that, the commandable dlUgence of Warden Rush, aided 
by advice from the Wanhlngton Bureau, soon got the 
nltoatlon ocnnpletely under control and permameatly 
Ntauiped out the Texas fever menace 


blow to U Tboee aniuiata woolA not have been aohl 
fbr other iHirpiMiiea at any itrlce , but It Vas lelt that 
the fonDdlng of a new natkNuU berd« at an UMal ipotr 
fur the perpetnathm of the apedea. Jhatifled the an* 
preme aaerlllce that waa aukte. 

tn 1918. the great ao ecaaa of tbe Oklahoaut agperi* 
mrat led tbe Eoologlcal Society to repeat It for tbo 
creatlou of another nathmal herd. In Wind Oava Park, 
MiuthweMterh South Dakota, the Uoven u neot eb on r 
fully cooperated with the Amarlean Blaoa Society In 
a new bMam enterpriae This waa ondertahen thfoogb 
tbe IttltlatlT# and the efforts of the lata X>r Pranldlii 
W Hooper, then prealdemt ot tbe BUon Society, Who 
Idedgnd that the Society would fiimUb at laaat tan 
gift blaon If tbe national Government would do tbe 
rest 

This time the Society fomlahed fourteen bead, amt 
the Blaon Society proThled for tbdr tranaporlatloit. 



1 Xhe JOMfoiNui rad dcir herd In the New York XooksHasl Park, t, Tho fanwla BanuOnalM dter and fown tai the park, t **0lMk Dos ** the bwd hafor ef the Wkhlta aaSdnal Wsoa herd, 4. fhrt 
of the WlehHa nntkmnl blaon berd oa Ha Okhhniwi lasce. S Cmtlna the orlghMl WlaUte Mm herd hi the ff aB l Bg l M l Park 

Som of th« dMr and biioa ot tha New Tetk Zaol«i(k«l Psrk. trom wUtk ioro tpnmg otkpilM ksfds •ImwImn In th, Ualtod flUlM and tat Bucm 


umild furnish n satisfactory muge ft*nco It securely 
and maintain the henl 

The offer was lmme<1latel> aocvptetl by Secretary 
Wilstm, the StMlety selected the rnngt' uud pnifKiacd 
Its iHiumhirlcs, ond the range was establlsbod In close 
conformity to those plans. Tn fait, everything was 
nittilo quite AutlKfn(*tory to the Society Mr Frank 
Kush a Colorado oiittlemnn waa Helecti*d as warden 
for the new bison range and custodian of the berd^ 

la lOT, when all was In readJuoaa the /swloglcal 
Park aulboritles aeleiqed flfteim of tbe l>est bison In 
their berd of nbont thli^ live bead, choosing good 
lireeders and young anlmalK fit U> become anueeaaora of 
the adult meniliers of the iii w herd There were seven 
mjiU« and etglit females, of various ages. Tty H 
llaymoitd Mlteholl, chief clerk of tho Park and Frank 
llusli, the blaon were personally eondueted to Cache, 
Gklaboina, and finally laudetl In safety and good con- 
ditlou In tbe corrals of the new range 

Previous to shipment, outlirenks of Texas fever In 


Tho Wichita National himm Banch, solactad by J 
\kleii Uuing, ailing os tlie S^iologlcal Bodety*! agent, 
provcMl almolntely Ideal for Its purpose blatm 

henl has thriven marvelously Without nuy additions 
from without. It bad Increased tn a total on Janugry 
1, 1920, of ne head 

Concerning tlie quality of this herd, we are content 
to cite only the testimony of Mr Charles tkiodalght, one 
of the pioneer hnffalo and *wUlo breeders of America, 
Mhosn lienl at Goodnight, in northern Texas, Is famous 
thronghemt America After a visit to Ur Rush and 
hlH W l( bits herd, Mr Goodnight wrote to Mr Kdmnnd 
Seymour prcaldent of the American Blaon Sodsty, 
that 'the Wichita national herd la tbe finest captive 
berd that I ever saw " 

That herd now Is beliig drawn upon hy the Govern- 
ment for animaUi to go elsewhere to help eetabtlsb 
other herds. 

Ntttnmlly, tbe withdrawal of those fifteen ehotoe 
animals from tbs Kootogical Park berd waa a s evere 


Tbe mt>re rlgorona cUmate of Boutb Dakota kept tbe 
gift bison busy for a full year In gettipg aettlod down 
In tbeir nckr borne ahd wen otarM tfi bnsdlng; but 
after tbnt tbe ouuras of tb* hfird ran amohtbty, Kow 
the herd oontalnB over 48 bead, of qbaUty vary aatla- 
factory for the founding of a new Maon uidt 
Dr T R Palmer of the U 8 £9dogical Burvey now 
cans tbe Xoolfigtogl Park btwm hint *ike motbfr herd 
./kikl they# la M third herd to the credit of tbe New 
York KoologlcnJ Society It is la Daunark, at tbe 
Copenhagen Sioologlcgl OarOeii. It oprang from a pair 
of bnwdlHg blaon bought from na by Ur Nalaoa Roma- 
son and presented to the Daidah aoo. Obr laat Infor- 
matioB reported atx ^egd. 

Several ttotoworthy herda of deer hava arlgmi dram 
beglnataga dnfilm droca our parent itofk. Ttw flmt oM 
waa due to nforpdaa of tha late Dr. lUty V 
Ptaraa, who, duifag tha kmt yaara of hla hdflp Hfo, 
owned and Hired npoft Bt. Thmeut XdahA But off 
AcMtlachleoU, northwaatam FloHda. Of aR Ida pttma 
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tm Ihit« tm to Uw Sooth, Bt Vinoent Utad 
Ut tho fliaot moot totersitliis and lopot per^ 

UtiOf wIiMrtod to the nqolraioau ot an tdoal same 
pi h WM fto and prlvato himtltiMnmd it la hlsbly 
dfaciralfM, both In Ita finfeatry, Ha TogatattOQ and tta 
Mod and water If any ktng wit had a hnntliif around 
Itto that, ho who Incklar than moat ktnga ot my 

Ilf 

Jraot and kill a daalraUo wild animal on St. 
Vlaoent la a mao'a job, aa I can teatlfy Whon Dr 
Ploiei p a op oaad that wo abonld ao out and kUl a wild 
boll for bOK^ 1 aaoentad lanfuldly, In tbo belief that It 
would bo a dneh. Kow 1 aay, let him who thloka lu 
tiw It oMso-^^ra alll Wo wounded a Ituty bnU. 
and wo rhaoed kiai through the jungle for dre atraUdit 
boura Whan tho bull finally dlvod Into an InuNMMdble 
awamp, our tonguea were hanging ont, and wo woro 
twond and happy to giTo up beaten Wo woro five 
miloo tmi the hadonda, and ao dead tired that when 
the doctor aeot a wtreleaa 8 0 8 memage by Bam, we 
filed no objectiona, but cheerfully waited for a trap 
to come and haul ns In 
The bull waa found dead, a week later 
The Wand contained white-tailed deer, and Dr 
Heree whdied to hare a larger apectea. We auggesteil 
Indian Bambar deer aa a promlatng experiment Any 
and all of the deer of the Bambar group ahonld do 
WoU In tbe South, and produce much g^ Tenlaou 
Dr, Pleroe bought a trio from na, a fine bock and two 
doeh and la orery way did tbe right thlbg by tbam. 

But the tmisk went wrong, for aome roanon nerer 
known, and died in tbe flrat year, leaYlng no cfaHdran. 
Tbe next year anotiior buck waa pent down Borne 
offiuwittg reoQlted, but tbe Inereaae waa not what we 
bad a right to expect The Bambar now on tbe 
Wand are very wild and Ay, and no ono can aay bow 
auny thoro are, but Dr N Mott Pleroe wrlteo that 


tba munber bua Incmaard rapidly and the deer are 
now plenttfnL 

It la tbe fine alae of tbe Indian and Malay Kambar 
deer that render them deolrable for tolonixation in the 
South aa food producera wlAout artlHHui fcHNl Of 
ooorae there are thonaaudH of iM^lUlett no liarrvu that 
fhoy could not exiat withont belug fwl, bat there are 
ulao otbora wherein Nature ani>plles all tUotr wnnta 

In quite the oppoalte dlrecthm our hertl of Enropeon 
red deer founded an olTahoot herd that U a gtilng 
(‘uneeru and a complete aucceoM Mlieti Mr John H 
RnmhHtn the fanMiua prealdont of the Ain«»ri(Hii (Same 
I'ndectlve and Propagating Aaaodation, decided to 
ciitabllMb In tbe North wooda of Baaex Coaiity a traced 
deer pnuerre of TOO acrea, atnl onr advkH* wan aakiKl, 
we reorimmettilefl aa beat for bla purpoaea tho red deer 
of Knrotia It la amalier than the elk and nut one- 
quarter ao troubleaome , It la hardy and prolific, and 
tbe burlM are not tbe dangerona bnitea that many 
white-tailed bncka are In tbe breeding aeason 

Our anggeatlon waa adopted, and Mr Burnham drew 
hia nudeua atock from onr herd Kr<un the very firMt 
moment hta experiment haa proepered and proven eat 
tafactory The beginning waa made in 1912 with fnnr 
luUmala. Hluco tliat time maiby fauna have been hftrn, 
and the herd has thriven , bnt f<w certain gtiod rtniaoua, 
Mr lluruhnm la uot autlidled with tbe red deer bh nn 
animal for a nnaU preaerve He writea me aa followa 
regarding hia herd 

**nie red deer atand the extreme cold of northern 
New kork ubere the thermometer oometlniee drcgM to 
40 deg. lielow aero without apparent Inconvenience 
We are In a country of light auowfiill, but In excep- 
tional wtntera have occaidntialty got from three to 
four feet of aonw Under thcM condittuna tbe red 
deer never yard, and aa they are go<Hl provldera they 
will live even under coudttlnna where a whlte<talle<l 


deer wonld atarve I do not, however, like tht m hm a 
fiark animal becauae they are groaa feedera and bn*ttlc 
down a great deal of amall growth which dlee and In 
waated na a eource of food aiippl> They alao eat tlie 
hark ftom aevcral kinds of treoa and are, therefor* 
\ery different In their fetMlug liahlta from onr nutlve 
deer, whkh ure hnmmrH Where their luuge 

In limited tbe deatruettou of food Is an Important aaaet 
on tbe a mug aide of tbe liKlgrr ibin^fore, I am get 
Mug rid t»f the deer and at the prtmiMit time have (Uily 
four or five *kf theae aulmals In my park ' 

fn order to visit a herd uf baraHlugha dinr (of 
India) that we reei'ntly founded, It wtU bo neoeaaarr 
to rroAA fl hit of blue wnter A French gratlemau living 
In the Island of Martliikiiie dc*Hlred a herd of deer 
suitable for that island and illmnte We recommendotl 
the Iwraslngha species, and tht suggestiem was adopteil 
We sent forward a hrmlhig trio and In the (Irst year 
the niHteus herd doiilded Itself The owni*r was de- 
lighted , Init 1 have iksret fears that ere long he will 
awaken t** the fart that he has more d(s*r than he 
<*aii well manage, and will )>o bothered hy tho surplus 

The liaranlngba Is u Iteauttful deer of middle slxe — 
next below the n't! deer It Is a good breeder, but 
nervous and Highly In tiwiierament and dlfllcalt to ship 
without accident. Its summer coat Is a bright old gold 
follow 

The bison deer, tapir aoudad and other boofeiT 
animals that we have nent to other xoologlcat gardens 
and imrks wc do not eotmt, for we do not think of 
them as being on a licrd luisls all of our uwm making 
As for tho Inbreeillug bugaboo that Is another story 
I>or bralthy wild animals living naturally In great npeifr 
ranges there Is (In our Hrm liellef) abaolutriy no evil 
lo fear from inbreeding This belief la the rcaralt of 
twenty years of close oliservatlon of the big game <kf 
tbe world, and tbe accnmulatkui of many facta. 


linotype Slugs and Catalogues 

Printiiig a Univernty Libraiy Catalogue from lino^pe lide-a-Iiiie 9aga 

By Howard S. Leach 

Bafaranaa librarian, Princaton Univaraity 


F or tha flrat tima la the history of llbrailea a cata- 
logoe of a large university library la being printed 
from Uootype Utla-a-llne slugs. This catalogue is tbe 
outgrowth of a Bamluaxy Finding List, started over 20 
yean ago. It baa been a natnral growth, foaterad by 
whoMaome demands from university profeasora fhr an 
ever larger aoope of usafulneoa. At lint the Finding 
UaC contained oaly auA titlea aa were congregated from 
the main atacka and reading room In seminary rooms 
far apeclat advanced study pnrpoaeB. A demand from 
the Matbamatica Department for a printed catalogue of 
nil mathmnnttc books owned by the library, wttbout 
regard to location, removed tlielr Finding list from tbe 
eategory of a simple seminary list to a complete cata 
ingoe of tbe books pertaining to u university depart 
luent A slug vras rondo for each book on matheroatlca 
in tbe llbmry and a catalogue printed In like manner, 
lists were printed for philosophy, Uermonlc langoagoa, 
mnsle, Bnropeaa war, etc., etc Tbe printing of these 
larger catfikigoce for drpartnumts lend naturally to a 
cumulated Author Finding last, embracing all seminaries 
and roust of the outlying departmental llbrarleu, and n 
copy of thla was placed at ea<4i point of use. The 
cumulated list contained 629 pages. Domonds came for 
fuller Itata from time to time until tbe wtwk reached 
a point wliere mit a great many hooka remained In the 
gfuMral library tor wbkh there were no slugs. 

Tba printing of a titieu-line catalogne for the entire 
library waa begun in Beptember, 1010 Slugs were made 
for such books aa still rraialnod without them, and the 
printing went forward 

The first half of this catetogue will be Jn daseed or 
daaslflcatlfin order, wbldi, like tlie sMf list ur oOldal 
catalogue brings all regnlarty Llosslflcd tttles on a 
given euhject tiiRether, regardless of their location in 
the bulldlag In other words. It Is an orderly aerlas of 
Cwoud subject MbHographleo, the Importance of which, 
foe Veferehce pnrpoeen, is veiy* obvious 
Wbtt tbe dsBMd Uat la completed the slugs win be 
rearrangid and printed In alphabetical order to form an 
author catMogoe. The completed catatogua will com* 
priaa about ten volumes^ live of authors ond five of 
plhauad order Tim opocidX collections not dasaed in 
the Hfular majmer wlU be added in a separata volume. 

On aceowt of the enormoua expeuae there can ha 
but eM card AtaMgue, while a copy of tida printod 
cutaMfua may be hwated at any point In the library or 


other bulldlugs on the Oampus and uomralted at wilt 
Its advantages, aside trutn Its duplloution and portn 
bilUy, are man> A iwgc contutus on un uverogc s1xt> 
eight titles, which may lie consulted rupklly and almoHi 
at a g)iUHv% while to turn over (19 curds in a run! 
catalogue takes very iimcli more time and vuuiien 
greater eye strain Kach slug forms a title unit The 
ability to use these title units in \arkiuH arrangements 
b) tlw simple pmevHH of sortlug makes it ixMslble to 
provide working Mhlkigraphles uikI special Hiuling llstM 
as alda to study and research Tim atugs are pulled 
ont of tho main reservoir and wlum tho printing 1 h 
finished fllod back again to await furtlwr use, ettlier 
us a imrt of iJie large catalogue or In otla^r spoflal 
WUJ 1 * Hu%Jng the title llintted to *»lie bsr of 100 leder 
simcea mokes tlie title units all alike In alxe and min- 
imises the diiiig«*r of uilH|irintH and losseH of iM>r1lonH 
of the entry, whUh Is txiiiiwl to ImpiM n If a title Is 
allowed to run o\er Into iistre than <aie bitr 
A tJtle-tt-llne flnotyiw slug is a aollU strip of mdal 
cimtalnlng spaces for lUO letters MlUiln tliese 100 
letter HiHices the ctituloguer places llm name *if the 
iiutlsir with his Initials, u short title f(»r the book, the 
placv and date (»f Imprint and the library call iiumln r 
Here Is a sample slug (shown In iwo lines ifistotni of 
one bmrause of our narrow columns) 

Btrsnge, T A Uuido to CJoliiniurH. J iig 
furniture, decorutlop ls»nd (IlilH?) 884 

It will be noted fn»m this sample that 14 of the 100 
NiwcvM are not needwl ftir Hctuul lettfrs iiml me, there 
fore, fllliHl lu with <lots ihat tbe <i*!l immlier tiiu> apiieiir 
In oath Iwr at tbo extreme right, tliUM l>rlngii>g I bo 
call uuinlten on tlie curious bars In ullgnnieut where 
they are most easily read 

The slug for tlie regular catnloguo Is 5V^-polnt type 
on an 8>|M)liit slug, whkh iiutoiimtk nil) gives the proper 
spacing between lihcw. For atibjeet Iteadlngs, a KHadnt 
Dlie «)U u KMiolnt slug la iimuI, ami for stralglit print 
lug, such as a preface or an liitr<MlU(.tlon, a 10-po|nt 
tyi»e on a 12-pulnt slug Blackface ty|ie, wliere eiii 
phasls la desired, ipoy bo used, and both blaik face 
and light tuvo type may lie used on the same iHiig 
Bubject luMidlngs ere made cntisiikuoas by using black 
face type. To facilitate Handling and Hlphabetlxtng, 
each slvff Is dipped into a small paper jacket, ut the 
top of wtdA Is printed the title It contains. 

When not In actual use for printing, tbe slugs are 


filed away In small wooden galley traya, IFxB’x^* 
At eltlier end of thla tray a small atrip of wood U 
talked 2'xl0*x10* About 68 slugs, or titles, are placet! 
in each tray and the whole filed comisully In small 
plgeiiDhnle Aelvrs. 

Tlie machine uhhI for making tbe slugs la the Mer 
geiilhuler 1 |noty|N* machine, iind tlie iirintlng Is doia» 
on a Multicolor press. 

A Rurmcr’s Loadtag Station 

I i 1 h called variously a Iwg, it sa<X a Aort sacfc« a 
gmm> saik, iieii a imiIu, providing what part of 
the lulled Blates >ou Uup|am to be In, but for one 
hading purptute, at Irast — tht trauaportution of gralu 
from farui to market — Us liltlit.rto uulvursal rule 1* 
tlirealeiied Oratn sacks got up to twenty-five tiud 
ihirt> cents aple*^ ihc past Muson, they are lower 
at present Bni whatever prkv they command wont 
triMihli* IhU jenr thrra, form* rs who owm a loading 
hlatluu 

1 lu^ fiirmi r owuimI siuhII loading ntutlou la one of the, 
jjiwcHf things in the Amerkau grain Industry A 
typkiil liMidlng station, rcceiitl} eutuplcted at Bhafter 
('ill, imilcnies the giMunil chamber, ns well aa tlie 
luirlts, of tbe Idea This loading staLkm has twelve 
hin iiiiHiclty, a totiil of 72(M)d hUHliels, and was In- 
Mailed hy n hnudrc'd grain riilseni who cooperated. 

file bins arc of uietul ami arc mouse proof and 
weatioTpriNif Comnte phs an Installed cioac by Into 
the pits arriving grain Is dumixM fnnu wagon ur truck. 
In hulk, ami weighed, ihaued graded and th«m atorod, 
hy ekiHtor 'J1ic hliis arc m> arranged and ooniiected 
that the rapid Hlilfling of grniii from one hlti to an 
other or to niflnmd ear Is huhII) effected 

rndor the '4iiaflor plan the threshed grain la hauled 
Immedlntily from field to loading station in bulk Hags 
are d|stN*nsed with aihI the qiikk handling averts mt 
niid wiiilrrel waste iit tbe farm The grain remains In 
the loading station until tin* farminr wisbos to sell, or 
until curs arrive Mheat harlev, kaffir and gyp corn 
are ilie prliicliHil gmlua of tills section, bnt rice and 
liesnM will Ite idfi<*ed in this storage oa needed 
As regurda the financial aspecta of the plan, the 
Hhafter farmers say they would have saved tbe entire 
cost of tbe Btatioii bad they had it available for the 
laat crop Thla movement toward more efficient ban 
dling of grain at source la likely to iqiread 
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The French Suggest a 200-Mile Gun 

Super-Range Gma Are Posaible* but Coatfy and Faille 


I T HAS Incvltalilc tbtt the cmutmctJoii nncl use by 
tlin (fvnaauN of a nipcr range Kuu, capable of bom- 
iMinllng l^irla from a Ulatuiico of 7 '^ ml lea would dl* 
^HL the attention of artillcrlNtH to a tbeoretl(*al liiveatl* 
mil loll of the doMlgti, cohI himI uttllty of Much pieces. 
The onlimnce cx]ht 1 h of Hcxtral imiloiin, ImlmlliiK oor 
oiKD, lin^'e drawn n|> tcntiithe dealgnii hut, at leaitt in 
oor own without un> HerloUM purjioiic of uumiruct 
\ns such Kun>«. 

It was mnn* than iin) thing else witli a view to 
pniving bow ('OMtl> In time, lalmr and money U a super- 
riiiige Klin wben compared with the damage which tt 


Super-Rota Calla for Baonoo WalgiR oi Laagth 
of Gm 

Recardtng the Umltcd nsefulnesi of mppp-ranga gima, 
It Is anfOdaiit to state that In order to the welghta 
within reason they muKt necesnarUj be of limited 
caliber With the present powdm super rango can be 
obtained only with an eiiormons powder cbarge and an 
extremely long gnn The reader should bear this In 
mind when ho studies the table comparing a standard 
10-lucb rifle with one of lJl*mlle range length 

goes np from 48 to feet , the weight of tbe gnn from 
88 to 325 tons, tlm weight of tho proj4Ktlle la leaSi 


fly and 60 d eg raaa, icg j 
wtih a rtdodty oC .about a SfiHo and twodbitisda par 
aacood, would soar to a auzhninn ol 46 mt^ 
and would drop Into iba oenter of Mad^ttan Wndid 
aftnr euTMliii an alrilna dNanoa ot 317 hlrUam A rp* 
Unction of a fbw mllaa tplwliv It upon t^bhdnndnponM 
bn noeompliriioif by a dight radnbdou tftbdr In tba 
powder ebarge or In the almtloeL A6 A nutttar of 
rartatlon In tbe powder and tba impddlrtbHlty of da l nP 
mining the exact atmoepheHo tfsodltlona thnnndioat tba 
trajectory might well canaa a Tariatkm of a faw nUda 
long or abort of the oalcolated range. 




Stiortly sftsr tbs wsr osr Army OrdMiwa msds s itudy of tho dl iii uri oss. powdsr fhsrs^ w olgbt of Mb ota., of s sea wttli s rssss of cew IM mta If mIi a son ««s bmpi It aosll boodmid 
Mow York aty from Mosteuk Point. Tho Froiwli aro now oxpcHsMtttIns vftli s typo of t-lneh ssa mM to wo h ody sow ptisolplw of eosotnwilsw, ssd nslsa s moolsl form of jwriir, wtih Wtdsh 
Is s lus« sun. tlwy upoei to sohtovo s fssxo of tit sdlm. tsok a bob oooM threw s Ml frfm Montauk Potsi to ay i awa Msw Toth. 

A study of anper-raage gnaa 

can effect, that tli« offleen of oor Army Ordnance de> dropping from 600 to 400 ponnda, bnt to aac y tba PyapPM^ FnMll IH |fl|a Gua 

signed a gun wrlth a range of orer 120 mllea. In order enormooa vrioclty of 8600 foot-second^ tho widght of In a raeant loans of Aratp frrdaantrn. wantltni ia atida 
to aecum accurate balUatlc dato the design waa worked ttie powder ebarga poea up from 200 to 1440 ppoiida, of g didpaldb to dm SVfbpna fran n WrmA 

out Jmt DM though It were to form tbe basis of nltlmate An Impresatre arideace of tba important part i^aksd oomspoodani; wbkb gidba atm partldAm of woafe 
working drawings, and the raanlta, tberefora, are Qulta by velocity as compare d with man In tha prodnetbm of which la dona tv y pt ftfdnnal of m 
accurate as far as they gn energy In a projectlla la rimwa by the Ibct that wttt fl rreocb Amyr In Cbe dvnippmut of « ftoi^ma tm 

In tbe drawings we show tbe onormoaa proportiotia of rise of mnaale velocity from 800p foot-aeoooda to 8CS00 It aaetoo that the taata of h mRar gnui bunt oa the 

this gun, aa compared with one of the same caUbar fbot^wcondi. the munle energy, although the shall la prm|M Of m pffOpQilh lamr Yrm WM 6|t 

bnt of normal length and weight, together with ibtir Ukhter, incraaaas from 81,000 to 901,000 foobtona Briglap 4^rai|^ jmc* 61 TtmUh AmfXMm ^ 
trajectorlea and thewe of the German gnn whleh Onr lUnatratiou gives an Impraaalve ptotnra of tbp the aatsm WWIb iW WwiMi mf iBaard. 

abelled Porta, and the once much dlacoaned Brown gun. m aa nin g a 121 mile range, for If a gnn of thli Idnd Tht tasts yMO *466 A Tjd^adattmim jm|u 

It ahonld be updemuod that aU hot the Oerman gun #are to be buUt and emplaeed at Ifontauk Point, at tbay doygm niNNrtod W dm 

are of lO-lndi caUber. the eagerly end of Loog^&asd and mratod to hatvesu 
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■s 

vteemr ^ tlw mott inMiltl- 
^ at ifttomatk»ii InftnoQRli u it focvetti Ukt 
ttM ftiofag wUck kUfb miodtx in b«tng ioQtbt, {■ 
ititeatent tlwt jtM barrd ot thd foa wtU bo at 
tkicki eii tram tnreecb to mtinlo,'' iid tbitt It 
mk omnA a ptamnin at toon pat Mmare Inch. 
O^jlflaal IfMi, MovdiBK to tfa* item quoted, ■eenis to 
qmftt til* OenBoiM wlui lievltifr develojMKi a appclai 
k pwd qi Cor oae la the T5-mUe ami **w)iidk ocmtlnoee 
tp wo t its mixlmom pr ew ra re antfl the abett leaToe 
the nWle.*’ The toH>o powder appareatly Ui a farther 
4»frtO|qSHit o< tUs tTP* 

Ot eonrae^ aartliliis wtakb would cot down the on- 
WieMa iemcth of lona-ranae inuia Is deetrablr* and 
BoCbhis we^ do this nM>re olfKtnalljr than a ao^aUed 
tiew-hamliif powder whose baniins area, and tbere- 
Ufva ttw Toiam of gas KiToa off, would Incraaec In the 
ratio oC tho inmaae at iho velocity of tho shdl^tbat 
Is to say* at the rate of the increase of Tohnne bach of 
Unt shell At present the powder pressure In a stan- 
^rd 10-1ach gnu sorb as the EUswlcfc piece, shown In 
onr table, fails from 18 to 20 tons per square luob st 
lha breed! to probably about six or eight tons at the 
mtaslet. In a lun with a constant maximum powder 
pmsm^-that ia a preasure equal to tho chamber pren- 
rata— uxtstlnt Hght through to the mniale it wimld of 
eouraa he necessary to deslffn the gun with practically 
equal thldcness of metal throughout its full Ungth. 


Bat What About Enden? 

Hie powder pressnie adoiitcd In this gun Is over 21 
tons per square inch, which Is hlid! Furthermore, 
dace this preasure is to he maintained tiuroughaut the 
tfayel af the Shot down tho bore, erosion, wbtdi usuany 
la sseecest at the cdaunstioement of the rlfUng will In 
this gna extend at foil severity througtaont tbe whole 
length of the gun. Not only will tbe temperature be 
flOrresriTQ bat (and tiUs U of oqnal If not greater Im 
portancel the time during whldi the earlier portion of 
the born Is exposed to tbis high temperature will be 
peoiimged. In fact, so eleamut would aetm to be want* 
lag to ptodooe erosloii in Its most exaggerated form 
rosidbty Uentenant Colonel Mass has securad a apodal 
qiiaBty df gan steel that la highly resistant to mroslon 
If so, be must be la possessUm of a quality of gun steel 
wbldi tbe maker has been dlttgently aearchtag for lol 
thaas many years, hut without any promise of soocesa. 


The Cteam Ket Worth the Candle 
But fven If the French or any other people ibould 
pfodnoe a iion*erodtbte gun of 200-mlle range, Is the 
game worth tbe candleT Decidedly, wy think not We 
were told by tbe Ordance officer who made the calcula- 
ttOM for ^ American theoretical 120-mtle gun, that 
a sbude one such piece, with its mount, concrete em 
plaoettent, loading gasr, etc., would cost 12,000,000 
Surely, a 200-mlle gun. even with the suggeeted new 
powder and other improvement, would not oost, with 
Us mount, any lem. So what would we have? A two- 
and a-half mlUton-4dlar-lnTestment capable at drop- 
ping, aay, a OOtVpound shall vrtth 80 to 100 pounds of 
exploelTO within It, with no attempt at close accuracy, 
upon a target 200 miles away On the other band, fmr 
forty or -fifty thousand dollars. It Is possible to bulld\^ 
a bombfng dane which can drop a SOOrKpound bomb tif 
tbe same armi and with at least 100 timas greatec ao- 
cttracy 


Ceald Never Have S«ak the *Om f rieala nil * 

If a 20(MnUe gtm had been huUt and set up on the 
Virginian Coast and given t!i» taidk of staking the 
•*Qstfrles1aBd,** anchored 200 miles at sea, ehaneas 
are 1000 to 1 that It would have tailed to hit much 
leak to her Airplane obesrvatkin of the fair of 
the rtHvts would have proved Of Uttle aervlc^ Ter 
after the corrertlons had been radioed In and applied, 
the ought variation in tbe quality of suc^ve 
oC powder, plus the unascertalnahle varlatUme to ^ 
atmospberlc density throughout a trajectory v fhlA 
amddriie some TO miles above toe «a^ ■ 

Wae to throw toe shell several miles wide of ito 
<toly to a perfect vacuum might fairly 
^ tog be dene, and even then ttwre would be wMa die- 
perslou doe to powder varl^Ooos. 

' fc/tm of a Modfrtr Gw toA of Thwdor 

T hat toe*t two aubjeeu are conne^ In any way 
to otolatoly not apparent at first sight As a mat- 
toy of toot they nto wanted, and a satisfactory answw 
to ifigy Im found by foltowtog the same line of 

M ttrBn dcditT* M«wb U tbe m^ctte 
uftiieudnuMnderto-chtof of nny army, and gen* 

" Stto snitoklim Itos enn be aoco^tobed only W' 
aftfim ee n targe scale. If Xems oonltf have 
. toe gftott of hto huge army tor a very 


brief period of time, the battle of Tbenuopyto would 
not have been tomuua ns oapaMllty of delivering 
such blows, and of dotng it repeatedly, is another 
name for preparedncKS. 

JIust as it is proper to estimate toe Ktreugth of an 
army in terms of tbe numbw of Its units. It Is natural 
to deacoribe tbe power of an army—lts ability to deliver 
decisive blows— In terms of the manfMmcr It Is able 
to eoncontrate Tbe modem gun and tho hlah explu 
slve shall make possible thia concentration of man 
power on a sUipend<»as scale, and whlU* iho fart Ih 
well recognise^ the magnitude of inch eoiuvntratton 
of powbr Is not appreciated. 

For instance, in a modem 14-iiito gnn a charue of 
4SO pounds of powdfw will give a proJ(*< tlk> welKhliiR 
lOtiO pounds a muxxle velocity ot alxnit foot pir 
second, and a fair estimate of the time miuircd for thi- 
projectile to reach the mumie U 1/MO of a second 
When the projectile roaches the mnsale its kinetic en 
ergj is 

14 (iceo) (250(f) (82,16) =s 151 A85 820 foot iwunds 

Ihls useful energy has produivnl hi 1/MO of a 
■econd. therefore the rate at which tbe gun works 
white the projectile Im to the bore Is 
60 

80 (161A8S32fi) — == A250.11W horsepower 

38,000 

If It is assumed that one horsepoww Is Hiulvslent to 
the power of six men. It Is dear that during actual 


CX>MP ARISON OF A {21*MILE GUN WITH A 
OUN OF BTANPARO RANGE 


filsirish 

Thetiretleo! 


Stnndsfd Oun 

- . 

Snper*rsnge Oun 

CsUber vf gun 

10 inehcs 

10 InchM 

Length ot gun 

It 

J35 feet 

Weight of gun 

A tight of prejvo* 

820 bms 

tile 

Weight of powder 

BOO poumls 

400 poDUds 

cbsrgs 

300 puaads 

1440 ponmls 

Powder tfhaniber 

A 


pranaure « 

40 000 lbs. per sq In 

45 000 Ills, per sq lu 

ICuUle T«hfi4lty 

8000 fooi-St«ottds 

8500 fqot-seconds 

Ifutsle noergy 

81,000 foot tons 

JOIAOO fdOt tlMIB 

Msxiaiaai rsttgv 

35 mltss 

131 M miles 

1 Asflc of dnuirtufv; 45 degrees 

50 degrcfw 

Antic of Isll 
gttsimlt ot trn 

50 dsgrees 

50 degrees 

Jsetory 

Vtiaelty st suai* 

1 9 miles 

41 miles 

mu 

1550 fuot-secotids 

JOOO foot-sertinds 

Tenalnal Telocity 

1005 foot-neconds 

j7%0 bH»t-se<Nmds 

Tliiio of tight 

1 mliu 87 sees 

4 min 0 secs 


pcrforaiaoce the gun docs useful work at the same mte 
as would be required by the concerted effort of sn 
army of forty idqe mUlioa meu. Purely from the stand* 
point 9^ mathematical mechanics a comparatively 
■Ba^ dfiny pravidcd with modem guna is much more 
polihrfDl thsa a tremendous army which Is not so 
eqmpped. By the Invention of ourh eUglnea of de- 
struetiou as the modem gun and the high explosive 
■hell we hare been enabled to wage vrar, as It were, 
on margto. 

Thandm* 

Any person who hss heard the noise produced by tho 
travel of a large projeettiq overhead or nearby knows 
that It Is very stmllar to sharp crackling thunder It 
Is assumed for our purpose that the rate at which the 
air haa been disturbed vrhen wo hoar thU type of 
thundgr Is of the same magnitude as the rate st nblch 
toe air Is disturbed by a projectile whose paNuage 
through the glr makes a very similar sound This 
comparison Is interesting because tbe latter quantity 
can be calculated without dtfflcnity 

Of course tim rat© ot which the air Is dlatorbed by 
toe passage of a projectile depends very largely ujion 
the shape ol toe projectile and Its behavior in the air 
If It Is pooriy stream-lined or travels end-over-cnd, It 
tranafers a wwiparatively large proportion of Its en- 
ergy to toe air,, ami to such a case Its diminution to 
velocity is very rapid. Many Investigations have been 
made to determine the form of a projectile which 
woQld transfer as little of its energy to tbe sir as possi 
ble. Ptobably tto Bwat imimrlaut Information otr this 
rahJect has been ddnlued as too result of wind tunnel 
experimentation By this means it hss been proved 
that a projectile may he so stream-Uned that tbe resist 
ancQ It will offer to the passage of the air \k only two 
se^ty^rds of |fae restotance that would be offered 
by g toto disk, equal to area to the greatest cross- 
section of the straam lined proJectil^ exposed^head-on 
to the mnose current of air ^ 

Vslng a projectile toat vrould cause cimslderable dto- 


turbaoce, an aiiproxlmato Idea of what haiqicus is 
given by toe exiuuple which follows. A squartHtnid pm 
jcH ttlo weighing 9U0 pounds U fired with a mnasle vc- 
loilty of 8000 feet iter second and strikes the earth 0 
Mpcotids later wllh a veltKlIy of 2200 feet per second 
It has been fired ut a low angle of elevullon because 
the greotcHt iinq>ortloiiHl diminution In vi lodty occurs 
when tills Is done As only a very small iN»rtlon of th© 
energy is used In heutlug the projectile It muy be as- 
same<l that tho energy lost by the prfijetillt In flight 
Ik the energy thut hnH been traiisforrcNl to the iilr Tbe 
vbdince of the nlr iltHturimiu'e Is the rnte nt which 
this trauKf<r Iihk takm plsct The kinetic energy lost 
li> this prrjcNtllo in 5 m^oonds Is 
14 (000) ( 1001 ^-^^ 220 ’) — (MJlO) — 58 2f«,00(> foot- 
lH>undH thertfom the vlolince of Uie nlr dlHturliance Is 
(58 JON 000) = 21107 horw-iiowi'r 

Frtuu this It Hould follou tJmt the timemtisdo of the 
air liisturttunfe (n thunibr Ih JflOOO lionH*iK)wer 

Glycerine from Sugar 

ADOITT three years ngo it v^as uudtrstoril that the 
/» (lemiHiiH had made nome pHScress In the niaiiu 
fnetare of glycerine from sugar ferments thin Tbe 
acute sbortohtt of fnts ne<v>8Mirl1y led to nn eiiuaUy 
amte ahortngn of glj« rlue nrgrntiy needed in the roan 
nfacture of luunitious Tbe uhuhI im ttuHl of obtaining 
glycerine hitherto hna liem that of fat splitting or an 
a bypriHlmt In soap nianiifuitnre Ihe fat Is “split'' 
Into lU l\vo main (•onstltueiilH — glyoorinc and fatty 
acids, the latter Ik lug umhI for sonp-miiklng Tii the 
process of splitting a ci^rtaln reagent or ehenilml Is 
UHcd, one of the list knouii Isdiig Tnthbell s reagent 
Another well knoan reagent largely ntusl In tiermuny Is 
that IntnidnwMl by I>r W Connstcln of the lerclnlgte 
ChemlHche Werke Akt -ties., CMiHriotteuburg l>r 
ConiiHteln has thirefore keen instrumental not only In 
improving the old methiKl of glyci^liie priHlnctlon, but, 
In collalKimtlon with his cHdleiigue Dr K Ulde<ke, he 
has done a grint deni of viork in nmnertloii with the 
now mothtHl of mnuiifaitiiring gljeerlne from sugar 

In a rtcent ncc*oi]nt of his process and of tbe pro- 
gress made In Oermtiny generally Doimsteln pointed out 
that, oven bef«ire the war man> users of gljcerlne and 
of glyuerlno priMlncis, cp, dynamite, had enniestiy 
desired to find some other source of glycerine, owing 
to Its Increasing ctmt due to iqnHndatlou and also to 
partial monopoly It Is olMcrved Incidentally Uiat the 
trust movimcnt In the KagUab stmp Industry was tend 
lug toward a compUto monopoly of the glycerine trade, 
and that one Hlngle Kngllsb firm contnolled at lf*ast 14 
per cent of the total world production of glyci^rluc 
One wmitd have thought the percentage was mmh 
higher, but In any i-ase tlio large consumers of glycer 
lue efi|MHlnlly In Anicricu were hemming alarmed nt 
the ujiwnrd treml of jirirt's umler tbe alleged monop- 
olj Whether the new pnicess will lie iM^rfwlly sne 
cessful and commenlallv feaNlble under normal oondl 
tbinif — asHiimlug that thew ever return — It sbonld at 
least serve os a iiMcfu! cltet k on undue specalnti<« and 
monopolistic prices 

Tbe main tiK-hnlcal details of the ucw process are 
as folUm s In the ordinary ]>rocesH of sugar fermenta- 

tion in a weakly arid or mutral medium the chlet fer 
mentation pnsluits are Alcohol and oarNm dioxid© 
(carbonU arid gas) bigetlier utth small quantities of 
sucf'lQh^ acid and glj cerJne as by pnaltHMs, 'rbc chief 
feature of Coimsteln h in w method Is that an alkaline 
medium Is UHetl for frniienlation Instead of a neutral 
or arid nindhini siHlIiim siiiniu bring used By this 
means the percentage <if carlmn dbixbl© evolved is re- 
duced while that of tho glycerine Is considerably In- 
cresHcil It Is clnlmeil that, with tho use of sodium 
sulfite the following yleldN arc oliiaJncd from one kilo 
of sugar MOO g alcohol, MO g acetnldehjde, 280 g 
glycerine, and 420 g cnrhcm dioxide In cnrrring out 
too laboratory tests lo litirM uf water, 1 kilo of sugar 
100 g yeast, 400 g Kodfiini siiliKc and a oertnln pro- 
portltin of mineral salts serving as a nutrient for tbe 
yeast, were IntriMiiu-oil into a lj llur flask, well shaken 
ni), and kept at a tiiuiMrainre of alMnit MO deg Gent 
After a short time tlie apiM^arauee of carbon dioxide 
bnM)|eA annoiinced tint beginning of ferm<ntatloo 
After HO hours thr sngur has cutlrely dlsaptwansl 
(Feh(lng*s mdiictfon test), and the liquid Is separated 
from tho ytast— ubkh msy Ih* used again — by flltra 
tlon and the solid portion or filtrate Is distilled The 
ah*oho1 and acetaldehyde are thus dlstlllHl over and 
removetl ahlle tho llqnld residue is trentetl with cal- 
cium ihluridc and llmo to remove thi sulfite still re- 
maining It is then further treated with s^Mla to re- 
move excess of lime, again filtered, acidulated, and 
evaporated In this way a highly saline onide glyoerine 
is obtained which, after removal of the aalt la distilled, 
yielding a refined product equal In quality, it Is riatmod, 
to the best dynamite glycerine hitherto produced. 
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Tunnelling the Selkirks 

How the Pneumatic Placing of Concrete Haa Solved a Difficult Probleiii of the Builder 


S K\ F \ yeunf ago tli«^ (^nuitdlun PaclBc lliUtway 
itwiiyed ou iiiiililtloiiH Miigliuvrlntf toNk when it 
<li*« Ulfd to pierce Uh* nnky backbone of the Hdklrk 
MountttlDH for a dlHtumi of live inllea tor the purpoee 
of (Twitlng u (loubli^trut k tunnel that would rave a 
(limb <»f nco fiH»t iind Hlmrtcn the exlstlna route by 
ii(*urly 4Vi miles. So ntpldl> wuh the work proae- 
< nted that the new 11m n» opened for trafflc In 
iKH.'CiutNT of lOld uihI played an Important imrt In 
inoMng inHi and nmuttloim from couat to 
eoiiNt durlDK the remaining iierltNl of the 
World War 

The Itogera Pam Tiiiuiel, as It wuh 
<irlg(iuilly culled, but noa known olhotaU) 
iiK the Oonniiught Tunml ruiiH under 
towering Mount MaetlnnaM In Drltlah 
(^>luniblu ItM hiiirlng from mat to weat 
N In a aouthaeiitprlj direelloti Apert 
from abridging the jtiiiriiej, the tunnel 
Ihih made It pneslblc to avoid tlw upkeep 
of quite four inileH of lOiikWvIkeitH which 
prevloujily eiitallcil an aimuul ourlH> of 
fully $25,000 a mile 

In driving tiu tunnel the eontracton 
( iiivinntered arhUt, elate, and quartiite. 

The arhlet wae found rtlnllvely ouiy'to 
drill, even though It prov*Hl ho tough tliat 
more than a iringle eliooting was com 
monly needed to aliattiM' It On the ntlier 
IiuimI, the quartxlle uuh hard enough to 
make drilling rather alow yet the rock 
britke readily when blofited Owing to the 
nature of the achlal and qunrtxlte It wuh 
at llntt thought that It would l>e unnerea- 
Hury to Une the bore throughout, and 
tlterefopo only a few alKirt Meet lone were 
reluforced conmite MMin aftt^ the 
tunnel waa driven 

However, not long after the tunnel waa 
In aenrlce amall mefc fanUa developed at 
\artouH potota. Realizing the enoriiKitw 
Weight of the auperpnaed muaa, and fearing that the 
fiiiiplent fpuctureH might lead to graver conaequwieea 
If not arreated, tlw olHclalH of the Canadian Pacific 
Hallway, In the nnnw of Safety FIrat, wiaely decided 
to have the tunnel ivallH llnwl from end to «*nd But 
the problem waa how lo achieve tlila without blocking 
tniiBc It waa eiwentlfll that one of the two tracks 
Hlumld be free for the unlntcrruided laiaaage of traiw 
iKiund east and weal Tlda requirement, In Itaelf, added 
meaaurably to the dltficnltlea of the teak 
Several attemptn were made to meet the 
ci>ndlllons Impoaed, MU without succhwh. 
uml eonaequenlly the undertaking waa 
ahandoned ^lr u while 
Two yeura ago the matter waa tumeil 
owr to apedallatM, and llieae exi>ertK, fol 
lowing niurfa study and InveHtlgittlon, cme 
<luded that the tunnel cmild be lined and 
one track left clear for Iraine b\ ndoptlng 
the pneumatic mellHMl of putting the con- 
i ret« In place. Tlie ordtnurv pn>oedupp In 
doing Kuch a Job would lie to mix the 
concrete at the pt'i'lw*'* t'* bring 

It Into the tunrwl In Huliable trucka or 
currlera. Arriving at The a orkliig atutlona 
tlie material would he hauled up an In 
dine at the forma when* Ita final diapoal 
(Ion would he effected hj hand To line A 
tunnel In thU way would, of eoarse, oiill 
for the erecting of much Ki'uffoldlng. und, 
iH^Hldea Intirfering with the movement of 
triiliiH, might endanger dm Uvea of the 
men on tlie job 

But die queatlon ana not diapnaed of 
bj tiiercly electing to (iiyiloy Ih® pneu- 
iniitlc concrete plio^er Tlie length of the 
(Nmnanght Tunnel demanded n radical 
departure in practlci* In tunnel worii, 
where the bore la not more than half a 
mile long. It Ih at times rxiwdlent to aet 
tlie entire plant Juat outside one portal 
und to begin the aduul llnthg at the far end When 
thlH la done the oomnte In delivered through a convey- 
ing line laid nlomt die tbvor or Invert, and to thU 
line la coupled hoae which la cgrrled up and over 
the forma for the ulttmate dlatrlbntlon of the mixture. 
Aa each aectlnn of the lining In finished the fbrma 
are moved backward, and length after length of the 
conveying conduit la taken out Hina the point of 


active operation ateadlly draws cioaer to tbe power and 
mixing plant 

Rxp^ence has revealed that It la neither economical 
nor efttdant to force concrete paemnatlcully through a 
pi|N» for more than iwif n mile hecuuae of the exceaa 
amount of compr caac d air requlrad and owing to tbe 
diminished quantity of concrete that will ifow from the 
outlet Accordingly, the engineers finally chose a port- 
able outfit that can he run upon one track of tlM 



CoUapaIng mcial feme hi position preparatecy to asoldfaig the 
agataat the emylBg re^ bore 

tunnel and which la complete, In Itself This obviates 
tlie use of a long conveying conduit and has made It 
possible to do the work with a nioderatewlaed com- 
pressor equipment Tbe task Involved calls for tbe 
linlug of 20,000 linear feet of the tunnel, and progress 
Is li^ng made at a veiy satisfactory pace 
As may be readily reallaeff, the englnAeri have bean 
obliged to employ facllUlea that would, in addition to 
leaving one track free, In no wise Interfere with signal 



Smoke condltloiis, eapedolly after a loeooMMttp has 
ascended the tnnnSI gradient, would moh mom 
Mrlouaiy liamper tbf operativea but for the toetalltation 
of powerful flood lights. These lamps permit Uio 
Illumination to be varied quickly to meet tbe 
state of the atmoepbere, and tbua matetWly aturnsn 
the enforced Intervals of idleneae and are so powerful 
that their beams penetrate the dense clouds of okm^ 
emitted by the paaatng looomoUves. 

Tlie self-contaliied ooncrets ptodag out- 
fit Is mounted on two fist cars joined 
together One of theee vehicles cameo an 
air compdreseor, a couple of air ree sr voltsi, 
water tanks, and a bln for tbe storage of 
gravel, and the oompanlon car has a 
similar gravel bln, water tanks, a com- 
partment for tbe storage of cement, a 
cuncrete-mixing machine, and a Banaotne- 
(Jannlff pneumatic placer from whicb tbe 
concrete la Mown through n suitable flax 
Ihle pipe or hose to the point dcalnd. 
ISetweot the two cars there la a power- 
diircn hoatet elevator wbldi transfers 
gravel from one hla to tbe other The 
compressor, the mixer, and the elevator 
nre actuated electrically , and the current 
Is fed from the central station through 
cables which are led tor the moet part 
through small parmUel tnimela thkt were 
rot to todlltate tbe raroovol of ipotla 
from the main tunnel at the time of its 
constructlun 

Now let us eee bow the concrete is 
handled and deposited ao as to form a 
coating or Unlng against the Mm and 
arched roof of the tunnel. First a toot 
Ing or toundatlon course of boncrote la 
laid at each side of the tonneL When this 
huN set a line of temporary rails fa laid 
ulongtdde both fuotinga, and upon these 
mils roll the wheris whIcHh aupp«»rt the 
arching, atari, cuHaiistble forms which span the tunnri 
Upon the outer surfaces of these torma are secured, 
longitudinally, beavy twh-lnch planks, and at the ends 
of each tonn other boards are toatened tranaveraety^ 
thus creating recvmm Into uhleh tbe concrete can be 
poured to model the lining aocceealvriy, concrete Is 
depoolted on each flank of the tonn or mrid until tbe 
side walls have boon brought up to tbe curved aectlona 
or ImuncMvi. Then fnllo^ the Completion or keying 
of the arch. Tbe mold created tqr a 
single form haa a length of 21 fe«C 
In order to cast the key aaetlon extoud- 
Ing along tbe top of the form from efld to 
end a rix-lnrii hose, connected with the 
pneumatic placer, la shoved back aa for 
aa possible over the form, and the oonereto 
ta blown in and the hoee gradually with- 
drawn as the qmce between the haunches 
Is filled In this fasMoii. Finally, the 
rootttli of the hose Is tostened to a wooden 
bulkhend, having a suitable opening tor 
tbe conduit, and the last batch Is then 
torced in to finish tl^ aectlon. An average 
day's perfmrmance conalsU in blowing one 
form Aa a mgtter of fact, under ordinary 
condttloQs, it is feoatUe tqr the pneamatli 
method to place quite 20 yards of comreie 
per hour, hut la the nanaaugbt Tunnel, 
owing to tbe dense smoke that must be 
dissipated after the passage of a train. It 
hss been tonnd praetJeaUe to put In posl- 
tltm a somewhat smaller amount of con- 
rrete houriy fftriravef, the work la ad 
vnneed at a rate and with regulta that 
cmfld not be aecnred by aoy other pro- 


Halag 


The twin-car cou^rete-pladng unit, shewing the Mg ritg-iarii hose in poritieu 
ever the boardad forum forring the conenU — 


av&d other operative rireulti, and which would not 
invite fire haaarda Therefore, the primary soiuVe of 
tiewer la an electric central atatloa altoated near 
(Uacler and outride the we st am portal of tho tunnet 
Tbe generntora located there funriah eortent for tbe 
lltomlnattng ayatera needful tor the wort within tbs 
tunnel and tor energtBtiig the apparatna whkh cnnatl- 
tute the poenmattc coooWepladng e q uipme n t Hie 


Fbr tbe sake of those IntorMted in 
details, let It be said that tha efoctrlcally- 
driMi eomprasqpr haa a emacHy 
cnfM foet of air par minnfo, anfl the coih 
Crete mlkeriis able to prepare hglf a ynnl 
of material tvecf rtety seomds. Pnoi fog odMr ^ 
eoucrete Is drop^ Into the pneusmtic pfoear and 
from there U la dthcharged the dtlfvety hsse 
undtf an air impulM of 90 pttonda praa am e to the 
square Inrii. On^ two man art i!Uifhlfi4 in thd iabtor 
and triaom car^TdUS tor eort oMwQituii iM, k t|rti4 
la in attendanewflpoh th* 


Whan a turn fee feed/ to to AMd. tto n^ 
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M biroatltf Urto pndUM bMiMOi it, oad tbeii th* can 
«i« MifWl br Mgbt larg* Jului l«rt Mcli anoogb to 
tftiM Um vMffat of tbe TeUctoi oft ttaeir ftEvlngi. TbU 
1« doM to gtTO tho e^n « Arm fovndatloii and to 
Kwvoftt tholr voddng whan the cotnpraaior U operatlnc 
at cuweitjr Thla arranitenieot eftectnallr ohvlatea any 
tiwntlMone vfbratton Tbe motor and nomprcwwr 
jMirta of the car* are booaed oTer to protect tlie *p- 
twratoe from the weather and Ukewiae to exclnde 
from them any troableaome dirt and dnat due to the 
proMCtttton of the work Tliere are tn serrlce six 
oDllapelble vtee! ftirma, and theee make available for 
IKHtiina daily at leoat one form while the other* remain 
In iioaltlon dorins the hardening of the prevtoualy caat 
lining aectlona. The storage capacity of watofi con 
ereca» and gravel on the placer unit la mifflclent to effect 
the Mowing of a compete form wltbont leaving tbe 
lunnM for recharging. The ablfting of the placer outfit, 
and the handling oi derrick and materia] cam are 
iVme by a gaaollna locomotive , and tlie same engine la 
uacd to tmnaport tbe men to and from the Job and 
mImo to run a lunch car Into tbe tunnel Thla latter 
<i>nveiilenre haa proved well worth while becauae of the 
time aavM by feeding the laborer* on the apot 
The pneumatle placing of concrete render* It feaaiblo 
j^ot only to meet difficult altnatlona and to dlaiKnw of 
emialdertble volumes of the material with rapidity, 
hut the equipment la notably effective In reducing labor 
coata. A few own, after a brief iwrlod of training, are 
able in thla way to do much more In a given time than 
a larger gang relying mainly npitii manual effort 


A TroaUcMne ProWcai la StMk*Wreckinc 

T HB dty of Spokane, Waaliington, had a white eie- 
plant on ita band* in the form of a giant stack, 
solidly built of rdnfbreed concrete and rising to u 
height ot 210 feet This old stack waa the remain* 
of an old crematory bunding which, with the exoeptUm 
fif thla utgefc, had bean domollatied when tbe new mod 
cm crematory wa* built a short distance to the north 
This change wa* brought about through the daalre of 
the 8|Md(ane and Inland ^nplre Hallway to widen their 
yanhi;^ and ground waa acoordingiy traded As a result 
Ikte white elephant waa left standing In soUtary and 
tbreatccUng grandeur Tlw city wanted to wgah It* 
liands entirely of tbe creature, whereas tbe railroad 
comiNiiiy waa perfectly willing to hand tl»e towering 
stack over to anybody wanting a symmrtiicat toy aC 
ivoodly proporttons. A* the day* passed by, both the 
raitfpad contpany and the city ofilclala hecame more 
and nwte afraid of tbe thrsdtenlng stack If It fell 
to thp south It might destroy several tbi>iiflaDd dollar* 
worth of ndlmad property, If It fell to the north It 
would almost min the new crematory, to say nothing 
of the poeMbto kws of life that such a disaster might 
lUvolve. After much heated diseiuiBlon extending over 
a period of two years, the courts finally decided that 
it was ftifidttty the dty to remove the eta<ft Borne 
eohtimetliig finm fwoected the stack and flgnrad^on 
the W!^ but not oue of them would assume auy 
fer 

When tbe dty eagtoeerlng department took ap the 


work, It wae dlacovered that the stock leaned Hllj^ly 
to the sooth and east A deadman wu* unih«>red north 
of the direction In which It waa lun*ed to fell tlie 
stock, tn the belief timt In thla way the tendency of 
the stock to go too fur south might be ctmnteractetl 
An attempt to shoot a line over the tup of the stuck 
wltlt a gun need for this purpose by tlte lire deimrt- 
ment iiroved a failure— the stock was too iiigh Then 
a light acaffold whs built up on tlw Inside to a heigid 
of 100 feet, a hole made through the shell of tbe stuek, 
and a %-lncfa cublo fastened to another undior on the 
inside. The coble wus then attached to h inanllH line, 
that pas*e<l through a double and trl|He bhx k fastened 
to a deadman llien the line was run for riO ft at 
right angies to the drum of a wludlnss. Tims the wind 
lass and blocks could exert a strain of nlMtut 20 tons, 
yet even with thla powerful pull tlie top of the stark 
could he drawn over only about one Imh 
Tim next move was to drill a belt of 05 holes around 
the stack 6n the side In which it was deslriHl in have it 
fall, leartng one-third of Che rircnmferem'e untoui IuhI 
except for *e\erul emergetuy Jwle* to bo umsl if iwmvh- 
wiry Drilling these lades whs dlfflrult work on aocuunt 
of tha many reinforcing roda« 

Then began the work of blasting away the concrete 
Tbe opening on tlie tmtih side of tlio stark for the 
smoke flues was 4 feet wide and T feet hlgli A Klnillur 
opening was blasted out directly oiMsa«lie this one 
This left two aecUons to act as columns nnd support 
the weight Then theMo piers were InadtHl, and sliot at 
the same time The stack listed nlKtuf n foot tn tho 
A' 


direction of tbe cable, but failed to fall It was aup- 
porte<l tuily by the relofordng rods and onc^thinl of 
the drcumfeiWe Then ^ steel bars vreru cut with 
an acetylene torch, yet even then tbe stack did ntd 
topple, though about 80 Inches out of line. Next the 
emergency holes on that part of the circumference 
still untouched were shot, and tbe stack begnn to fall 
slowly in tbe direction of tha cable. The cable was 
rapidly pulled taut and deiarmlned tho direction of 
the fall Finally the portion of concrete left on tbe 
baiic broke, allowing the stack to dmp bark, and this 
In turn broke the retnfordng, whereupon the stack 
fell rapidly Tbe upper portion of the stack collapsed 
completely, oud buried itself deep In tlie soft ground 
It took the crow of four men fl\e dajT* to fell the 
stork, at a total cost of 1875 for labor, staging, lines 
and powder 

Hie Defeetoseope and Efevator Aeddents 

T he tMUnff of cablw l» elwrator, m u to drtonnlni 
any original or progiesalve defect* or flaws therein 
and thus prevent poaslble accidents ts^ms to have been 
reaUsed liy recent developments This Is due to the 
rapid progress which has been ma<le In magnetic testing 
An instnuaent called a “Defectoscope ' has been jier 
fpctetf by Dr'C ^ Burrow*, of New York, by means 
of which It is rtolmed any concealed defects in steel 
wire or cable strips can be Immediately located It Is 
a moot intorestliig device and gives promise of being 
very useful. Tons of material can be examined for 


defects doe to flaws in tbe steel, to eegragadons or in 
elusions and to <ither cansea without eanalng any de- 
struction to the material examined 
Thu Instrument coiiHlHts essentially of the foUowing 
six elementM A Htilouold onerglxed by direct current 
to effist mugnetlxution of the pUce 
A detH'tor consisting of two culls having the 
same numlKT of hirnK and sumniiKllng the spoclincn 
Imr whose mugnetic ^nrlatlons are to Im* detcrmluetl 
A motor to Jmjuirt n rtlntlvi motion along the length 
of the test Imr to the niaguetlxiug solenolil and detector 
whkh an* rigidly cviiiiectod together A* the detector 
(K‘<‘iipleK differt*ut ixmltlous along tbe length of the KiM*ct 
men, tt is tbrefldifl liy an Induction depending nt>nii 
tbe niitun. of the siHMlmm If It Is not quite uniform 
the miigiutlc Indnctlon threading one of tbe cotls and 
the detevtor Is different fmm the Imliu tlon threading 
tho other coll, with the result that Uic* om f generated 
in oue of the coils dllTi rs fnmi that In tlie sec^md test 
cidl ('onseciuentl>, tlte Riniill differential eleelromotlve 
force Ik tmpnwed ujsm tlie deieeior system every time 
It iMiKHes o>er the imignetic lnhomogenelt> 

A hta\ll\ diiniiMsI I>ArMoii\al galvanometer liidUai 
Ing tlu Ninull elcMtrcmioth’e force dcvc1o|ted In tlte 
di lector I'olls 

A rwinler which YiadK the gulvunometer and Is 
esseut tally a photographic film caused to move niil 
formly acroNN u Mmall slit through whuM* oftenlng s 
HiHit of light Is relief UmI hv the galvanomi ter 
A eoiitrol Utx containing nil neei^HKory eh^trleal 
Hwitohim, rheoHtnts iiiul liiMirnmc nts 


Magnetic testing iMdug iioiMlestruetlve of the ma 
torinl has the achantnge of being applicable to every 
picrt if iioeoKsnry but by tlie proper selection of the 
charaetertHtlf H to lie measured a single determination — 
ns to uhc-tber or not o test piece Is of tbe same mag 
netlc eharaiterlKtlcs hk an original standard sample-- 
niny lio made to rndtle the qneHtlon. 

In addition to tho work which has already been done 
on rnllM wires nsls nnd cnhles nnd upon specimens 
having clrt’itlnr Kvmmetr> sneh iih Imll races, Imlls and 
lullllng cutters thcTO Is gnmt opjHirtimlty for addi 
ftiiiml develo|>u)ontH In the use of thlH inKtrument along 
Kimllnr Uik'n llros gear rings, roller bearings, disk 
blanks nnd cireulnr saww an* liuiiortant sled products 
whose mngm tie cxHinliiiitlon glvcw great promise 
SpeHmius mich ns drills, nanierH tajM nnd other small 
tcKils hare n*cel\ed but little* Investlgntltai and yet are 
of Miimrient JmiMirtancc* to warrant eonslderattoii 
Small tm*giilar shniteH, Kiuh ns cutlery, gravers toftls, 
Hmall mnehtne tools nnd chain lluks, ne^ Investigation 
! arge, Irrcnndnr Hhajies mnv present difficulty, but tn 
nuin> eases lh( re Is mitflcb nt promise of success to Jus 
tlO tnvestlgntiou At tin* present tlme^hcre Is no satis 
fortory method for the examination of crankshafts, 
steel bottles. «nd •Itand saws and a great variety of mis 
cellaneoiiH shapes Other problems for which tbe 
magnetic tost may yield a satlsfartory snlntlon are the 
degree of porfoctlon of welded Joints and study of 
strains induced In the various (dements by the repeated 
stresses of the service tests. 



Ltfit Ostons tbs work of ondormUitss tto ataofc uiulor way BtoMf Wlwt tho Inm of tlw lUek knAcd Uko aftrr the fell 

Brinftuf dgwn a partkularly slHblwni rshifere«i concrete stack 
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Recording LocomotiTe Operation 
By CherlM N. Winter 

A n imlliutinfr and r(>cnrdlD|c macliliHk, culled « loco- 
rwrinler, deHlfcneU to Indtcutn to tlie enKincer the 
i»1N>in 1 tif uliich flu Uiromotl%o In tru\ellfnK uiid to give 
a iH.nimnent record In tlin burKiiln, of K|>cod und direc- 
tion of moti<»n, whether forward or lunkwnnl, und 
to roi'f>rd tlio time conHiirned In Hto|w, at Hiatlonu or 
rtiiewhere, In nlii>wn In ilie iUinttnitlonii Thin Inntru- 
nwDt in IntendtHl for uan In ruiid Ker\lce and mnkca 
It iKWHlhle lo eliinlimtp tiiuth of the duiiger incident 
to ex(H>nMhe njK'wlH on cur\en fir wlierever speed rentrh*- 
tloiiH are mn-exHiiry A dial ludnier tndimten the speed 
to the englnotr and tiu* entire story of uiierntlon Is 
dourly ri^tinliHl on n tiM>e Ihul in enntly rend The 
duration of Htopn nmi nlnwdiiwnn in rlenrly nliown hy 
plHt'ltiff this record afnilnnt a keyboard having all of 
tile fitallonn, towom. Hidings, or other pnlntn on a 
dlvlnlon at whU h niiee<l reHtrictlonji are necennary, 
shown In the aunic pmiHirtlonn an the grudoatlons on 
tta* tui>e Snrh an instniincnt In eniHHiully valuable 
at the r>ri*«ienl iltiie Imh iiiiho of the extremely large and 
heu\y hK-omntl\eH and mm now In une It preventn 
the unuLM'esMiin w«*ar and tear on rolling stock and 
tracks caused when loonraotlves that are Intended only 


Tertlcal lln* on the tape, the leocth Of tha tine Mtmrlag 
the duratton of the stop in the ratio of $-15 iach to 
one tnlnnto el time. 

Besides being a aafegourd lo train operation, tho 
advantage of wing such an Instnmitait Ues la the fact 
that a complete rectird of tbe operation of aeveral 
looomotlTM may be drained for comparlaon, providinf 
an acennito basis on which to make any changes that 
may tend to imiirore the ner^ loa. A simlior inatmment 
has been defrffDed for use on switching englnw. This 
iDHtmment records the i>crfonnance of the locoroodTe 
on n tape In tbe same niatiner as In road aervire but 
HS excessive speed In not often attained In switching 
service, tbe speed lndicati>r has been omlttaiL An 
odometer atiioinattcutiv n*cords the mileage, register- 
ing every 8S fed It can lie set back to aero whenever 
it Is desired to do so The ttse of sneh n macldDe 
gives a complate record of the operatlun of a switching 
onglAe that oonld not eiiNlly be obtained In any other 
way and mukea It iMmsiltle to compute tbe Idle and 
working tlnm of a locomotive in such service; 

The Tnw Physiological Natnn of Shock 

I T has tong been sumnwed that the traumatic shock 
from which woundtHl men solTer is a nervons phe- 
nomenon. Tbli view has recent^ been oombatted by 


gfasaa tttjsmdooe thawondipflmfn |thsWi)insin« sC'ahotib. 

Bat If atipdc wtro of fliy voaa ft 

maka Ith appaaransh vhry onr^, wMK am tba eop- 
traiTr It ts efthn tardy la appearaaca. inOhLls bosaoss 
m oertaiB lapas of time la i^lrhd ftsr Bw toUe al* 
bauwBs to be formed and Jl s tr H Hrt sd la tbs ofgaatomt 
wbsa tMr dlstrlbodpa to pravoMed tbsfwlma sMfc. 
This nuy be Uinstratcd by two oaaaa Two ws ato to d 
awn, whose woaoda were aocompantod hy bratofl^^'^Ml 
toonHanrts applied to prsveat tmnofrhhga Oaa of 
tbe wonmiea men nliderweot aa amtHdafiok aSapo tho 
toamiquet, which remslaed la ptodttdoi ae symptoow 
of ahock appeared. The other man was operated 0$ 
below the toamlqiwt, wMch wag r em oved laterr ^ thto 
caaa shook made Its appeanHm Aoeordlag to Dr 
Ottonn, this dlflhrmce of mnH was eatlreiy aatoralt 
alDce In the first case tbe toxic allMBneae wen »- 
moved before they bad time to be dtotribtted la ^ 
body, while la tbe eecond they wen ab eotbed ia tbe 
organiam and potonned It 

Another Interesting thing la that tba degree ef bbock 
to in DO wise proporttonnl to the gravity of tiie woond. 
Thus, a man may beve bis legs carried oft ^ en ex- 
ploding shell wtthoat anflsrlng ahoefc. Bto wofM te 
quite open and the toxlo albamene ere ebaoHisd fay tbe 
bendagih Another men mef bave a wound wblcb to 



L0ftt The nttruh of the histnimnit vMd In s«mmI mwIcv. Cvstwi Ibe hittrnel aiewhnnt— of tUs plow of seeamtas. atsh fi The wwider IMS sOlliUiia lotaaiitlVM, 

Mhiw tho op oodotn otor fwWm 


Tbs device that teUa the englDeer end the dirlidoB chief ell they need to haow ahfdi the eperatlaa ol the ienaieUve 


for skpw and heavy eervice are nm at exprvse train 
Opeeds. 

A imrtlon of this Instrumiait Is built on tbe same 
lines ns a speedometer, centrifugal iorw actuating a 
dial imlnter which Indicates the exad speed at which 
the ItHfinuitlve Is moving, while two pencils, operating 
Imh^pendcntl^ , record the time and the npeod, on the 
tat>e. 

The tit|ie In driven hy a connection with cme of the 
loronmtivo driving wheels, mi>vlng with It at the rate 
of u half Inch to one mile of loconH>tlvA travel 

This ttiiio Is rallbrutcfl horisontally In miles per liour 
and \crtlciiUy In mtlos of truck, with heavy lines every 
ttve miles. 

The moxenient of the Bj>eed pencil across tbe tape Is 
fa dlnnt proppEtlon to the mieed of the looorootive 
and It returns to xem nt every stop Each change of 
speed Is Instantly Indicated on tbe dial and as the dial 
and the rcmnll ng mechatalsni are Interlocked the 
acceleration and deceiHrntlon are recorded on the tape 
end easily rend at the end of tbe run. 

A dock mechnnlsm operatic tbe time pendl, which 
mores across the tape In Khmlnute strokes. This pencil 
miikes an angulor line when the locomotive Is Id 
motion, tbe angle depending on tbe rate of speed 
When tbe locomotive stope the pendl makes e straight 


a French surgeon, I>r R Qndnu, who holda tbet this 
so-called ^^shock** to really due to Intoxlcntton, i a, 
to the abecffptUm hy the blood of toxtc albamene pfb- 
ceedlng from crushed end hruleed tisanee. Tbto 1$ got 
fo be conftmed with potoonlng produced hr Ipfeettoo, 
As a matter of fact, the sbodi to product «t h mo- 
ment when possible infection !e pmctlcnlly efgliylble. 
Furthennore, shock exists In many cosei, lo* 

fectlon la out of tha question, becuuee of thh fbet that 
there Is no external wound 8uch ceaee art well known. 
For example, a man was Imprisoned ^ tbs felling 
timbers of a house wrecked hy an exptodon, ble tiiisb 
being caught between two beams, bnt nelthsf wounded 
nor fractured It was not possible to reeone bfto 'entll 
after 24 hours had elapsed During thto be ex- 
hibited no signs of sboefc. Upon beliig rsMoed, how- 
ever, he at once showed the symptoms of fbodc and 
ehorlly died TliU case to explain^ according to Dr 
^^oenu, b) the fnct that the subcutaneoua ttomee had 
bem bruised, with a consequent prodnctlott of potoon- 
ptts ntbQmmm. The latter, however, were ppevebte d 
from entering the circulation, owing to the d miD i r e wInti 
Of tbe thigh. As soon as tbto eowpre es^on was tetoqred 
the drculatlon was re-establtobsd, tb» totie alknatons 
were distributed throughout tbe bodif and nt igtot re- 
acted upon tbe nervenaqratont ana whole to toMA n 


purely muscular, tat of large tegot end dspth. |n 
tide case there wUl be sbodt, becasM tba potoonoun 
eUratnene will arcuoiulute (b the btolaed dMbee Inetend 
of being drained away, 

Tbe practical conrinstoa to be 'drawn fram (beet 
oheervatlmn to that the- wounds ebottlfi not Only be 
deansed as noon as poestblA but fbat tH tbe bruised 
tlasoee, which are tbe souross of toxic albomeoA ehogld 
be mt out Tbe exlatmce of these toxic albunene or. 


as they are aoiUettmec terued, tovatoumcna to by be 
mesne a matter of mere theocy tb# to nn ptome of sheCk 
can be produced bKinleetUig them Into bb euhnal tMitoh 
has not been wounded. A nrgeod netned Dale |»o- 
duoed saCb a vMIt wl(b btotomtoA end be furoer 
observed that woobda aeconpenled by gxtoMdta annk 
Ctttar lemoito fitodneed potoenaaMlar tg cbmetor to 
hlatandfie. ^ ^ 

Another Ffencb Unuallgabir, ML T 
onatiated tbe texfcity of brnnifid touietoilk ^ ttto tonW - 

a«t n, 


t oni w uwww ot uMia uf akii»- rt <wil l lMk* 

timii um ot mm»» 

MiMM, wiitm 

liKM* ww )w» AwMf Mxlilt OckfM V' F*' 

atoSB Wf ihg MMir AlSt Cf 

the ttoopa "" 






im scammc amebigan ss 

The Truth About the Devil-Fish 

CkNTIMliiig Variom Emmeooi Viewi Which Have Been Spread by the Hi^y Interesting if Inaccurate FictionistB 


W anr tMor nwaD la ToOm off fcte 

amat JUto lausorUU dsi crtp ttoa of ^ tofaot 
aaNrtftt « ai»a uul a 'polrm he mdwnd on* of tb* 
iiioM fttdutlaa If not otrietlr crMUMt Mopoms to be 
taaad ta tanuntie lltentore UntortoMtelf B1190 
WM not a naturaUst aiui bu adaittno ImovMne vaa 
aoMiniat vrtaattve ae a n>snlt butb bU deacrlpUoa 
ad iba doett AA and of tbe man huattna attributea of 
bib n am at ar bare no counterpart In fact Still Impair 
eieC aa eria daaerlpttcm 1% It at least bad the merit of 
SHnf pvMcltgr to a dam of antmaU wbicb would 
jirolaW bava reauUnod littite known to fbw otber than 
ptefbaaed tmtaniKitaf for, aa it waa once tmtbfolly 
obaanrad, it baa done mure to acquaint the world at 
large vttb tba astatenre of cephalopoda than all the 


By Wtlbam Crowder 

Tba devil-flril— octopni-and Ita aliun oompoae 
a frodp of anfmala which In the languaat uf itltncc la 
tamed the cc pbe l e pod a the oepbalopcNih ure highly 
onanlaed nudJoaca-^ielaf very cloee rplatlvia to thi 
clams aaalla, alnga etc— and are dlstlnkuiidied prt 
maril/ by tb^ tentaenlar apcfc a r arnm arrHugiU m a 
radial manner around tba mouth All nn laniUo 
IKHW and anbelet chiefly on flahea and iiuHtattanit 
which they catch with tba aid of these mombers 
There U aome ertdeace however that certain «M]ulds 
are partr if not wholly vegetarian In thetr dUt for 
several large apedmena captured otf Cat 1 Una Island 
California were found to have tbelr Miumaibs full ut 
sea weed 

The beet known miunbeni of this group an thi squid. 


storms In this connection it may l>e (ibsorred that 
siiHrm wbaUs IWe abnjst mflielv su cephalopoda 
whkh tliev destroy In countless numU th In thilr ex 
f unions through the iptn aea I he giant squid lives 
only In tbt dit p m n and has never been wt n alhe near 
thL waters of the ah re 

iht comm m miuIU if our sh res on not unlike the 
giants In appiarante exc<|it f r m1/c Itanlr do they 
attain ni re than a fo >1 an I a half In ItngtU Thev are 
mviiH and often travil In sh ills fill ^Ing Hihouls of 
young flhhts or inlnuous Oltiu hiw \<r a lone In 
dividual ulU stalk its pn\ and as it swlnis It iresenta 
Mime rt markable c 1 r iboiiLes IlitK \ t iliar piuiierty 
if thatndng Its 1 lor Hhlch Is nU blmicd ly other 
mitut rs «f tliH group is due ti plkUMiit iilU 1 ivcr 



U tfca ScaU phaMsash takm fa a tiisl pari, b gfatiw m Om twtoriH cf a aqalA A Tbs oWogfa whiH* l» doubtlMt the devll-flih of tfsdltloo. 4 A eutUqriJi nwlmm 6 As srtlWi 
laaaiptlna ut tho sofaurs and maoritr of tho Sm BiA tm noUeed to bt. obMrd a Befar aqiild tnetlr «nk u J 

IW Him hft haswn mambm uf tba difvili>flali tribA aa they aiu and aa they are not 


kmnwd and careful writings of tbs man of sri a ocn 
Btama Wm pUsrie Instanos of tbs empfaymant of 
thags cs s atarsi aa an aid to emta the Imsatuatlttn* 
fletbmifta with mors riaboratUm, but Ism art, 


^ y jrna tnurv vwuwnfcivfi, 

kkTfr OootlBtei M tbli llltcuT dMlM eouMiRaatly 
0« dirOMt Had iU bDIm ha|« aeblarid u ertt wpih 
m4 tn MBMinUr oo B W l wa to be the meet fekr- 
Ml jMA «t iBTertebnte •nUudi, 

ntOMlMir kevmr, t«M • aolte diCawt Omr to 
MMt tntt Ooa «• leant that tbeee mauten are aot 
MfSA Ml Oo wre painted TbelT retwrta tho^ leta 
liieoie a*a aewi the le* awet lntefeyBn«> ^ w ora- 
oor HW «elw» ttaita in Hbm twntnwn im 
ertia oedinafp to bo fimad la Ibo 


tbs octopus and tbs entUsfiab tbise three tjpea whkh 
are oftea confused with one anotbtr hate undoubtedly 
hgnrsd mors latpriy in popular literature than any 
^tr \ct it lAay bs worth uhtk to mmtlon <n< 
whleb baa achieved no little faitoe In thi. realm of 
poetry 'This la tba nsutitus a cepbalopod which beara 
a heautifnl abell of pearly IridesceiKe 
iTbs squlda range In alas from the Uttio eeplnlaa of 
an inch long to tbs giant ArrhUtnthiw apecimens of 
the latter ^vlng been found which wen aaM to meas 
are nearly flfly feet over tbs efiUre length of the body 
Thesa^re thy lannst Inverfebrarea kttown Tliey are 
however, sgtwmelrrarc as very few have even been 
fpond , and eVrtk of these none wae in perfeet eondl 
tkm dna ts the attacha of whales and the violence of 


ing the (ntln siirfa 1 if tin* 1 d\ Ihiw cells uurk 
somewhat afUr tbi inmlilc if the pupil of the bu 
mau eje Whm thi milninl is lolcrless a dilation of 
these mlnuk organs txp mh a plkunnUd area each 
chnmetiph re ns Ir Is cilled assuming a iiln point 
dot (f a r lllhh tr wn ixpnnds Ufa an enInrgluL. 
freckle until the eilgis meet 'these ebangos lan be 
product 1 almost instantly fr m white to a d tp br< wn 
or iHinde ir tbc r«MrM and ran be nhtrktid ui thi 
will of the a pild to dirTcreiit area* of the bod> gtvlng 
the animal a mottled appeanuoe whkh onahkh it t> 
simulate the ptbbly bottuo with astonlHhing nalKiu 
l>rfaape few clrLumatancis are mon startUng than 
one a first right of the aqnld ]> Ing on the bottom after 
It haa (hanged to a deep Iriwn conlmitlng stroiikh 
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a K n i n i t the Niilwtnituiii 
whttt tfiuldeiily it alUKMt 
dlMKilVM from Tlew hr turn 
Inijt to a KboNtly white and 
HJIiik^t HHty like a specter of 
Uh former aelf 

111 luhUtlon to UiU inethfMi 
of inakiiiic themeelTe* IutIbI 
bli « tlM'HC atiliualH ntlllxo an 
unknn whidi prodncf h nn 
e1T<H*t alaillar to the mnoke 
M*rettn employed liy im\ al 
TeMW'lii Thia oncau is the 
Ink bajc When an hidhiU 
nal 1 h IrrltatMl or pUTHiird It 
eJeetM a black iiul>atiiiK*e 
whlt^U cliiuds the water and 
(UwNHHVrta or i'oatuaoa Lt« Tl 

4 ueiny 

The mode of protcrewiioii iiitcd by the niulil la no 
lefM eiirlouH than the reutiirca JuHt dewrltaal Its 
Itody may rouably lie eomiiervd to a hydraulic pfinip 
therein the water enters at one aperture and la 
«x|>ellod at another It is the force of the water 
diretlud tbrouffh the rent, or sltdion, located Just be- 
low the head at the baae of the tentacles, that propcla 
the animal Thla force Is produced by contmctlons 
of the uiautle which is the hnise sur-likv laxly that 
enrelops the rltal organa of the creature Usually the 
squid Hwlnis buckwanl, Unit Is, tall foremost, but It 
can swim forwanl with equal facility almply by tiimlug 
Its flexible siphon In the opposite direction 

Htrangcly enough the <»ctopl arc the ocqibalopoda 
whlcdi hare always been featunal In the 
explolu of j<inniallstle tslos yet these 
IndlTldnals neither bare the aggrcMlve- 
neaa nor do they attain the huge propor- 
tions of some of the squids, It has been 
extremely Infrequent that an ladopus has 
Iwen found with tentacles measuring orer 
ten feet long And ©von when those large 
K|NH.Imens were caught they showed no 
dlspnalUon to fight hut Invariably made 
n dwqierate straggle for liberty Al- 
though these animals aro possessed with 
great strength and are armed with a iww- 
i*rful weapon In the form of a sharp i>ar- 
rotllke beak* they appear to be uncon- 
sclous of their power and seem never to 
attempt using It In their defense 

The oftopos is one of tlie most timid 
of g piwais and will retreat wlicm a hn- 
man being comes near It It can be ob- 
served In its natural habitat however, 

If one is cautious In apiirpacblng It , for, 
in connoQ with most wild creatures, they 
recognlae as Inimical only moving oh- The 






The harveatmr tlwl carries the ihmbcr wUh it mbosU the OeMs 

no somewhat resembling trutisluceut gralng of rice growing ni 

ts aronnd a common stalk bach egg la separately at- nc 

lip fat bed to the atiUk by a ^ahvrt peduncle, the wliole th 

Is Migc not unlike a bunrii of tiny white grapee. The In 

er average number of eggs In the brood of a full-grown of 

le- female la fifty tbousunU The parent aerates them oc- n« 

‘la caalonally by manipulating the rinstefa with her tenta- te 

us clea and frequently directing a curreut of water upon sb 

at them with her siphon Seldom does aha leove the 

be nest and then only fOr a short period when it becomes Ik 

It uecoaaary to search for food The brooding period ev 

ug lusts about seven weeks , at that time the young hatrii In 

soiui leave tlie natal precincts to begin an Independent In 

da life free from maternal care The babies are quite st 




'■:r^ 


The Btrlpping machiBa that karvesta the aetd and laavaa the graaa 


lectiL The difference between an octo- 
pus and a sanid may be stated tersely by saying that different In appearance firom the adults, having nnde- 


the former hna eight long tentacles and a abort body, 
while the latter baa ten short tentacles and a long body 
It Is partly due to these relatively long arms, how 
ever, that the octopus gets Its unsavory reputation, 
fbr without a doubt these long writhing organs make 
it the moat hideous and gruiwome of all creatures. 
It lies accreted In nnky orevlsea, awaiting Its un- 
wary prey When some nnlucdiy flah or criiKtucean 
passes near, the lurking monster throws out Its tenta- 
cles with astonishing rapidity, and when once the 
8u<kera, which Hue the Inner surface of the arms, 
have toudUMl the victim, there is no escape It Is 
carrlvti to the asouth where It U dospaUhed at once 
by a bite through the back. 

The hard and atony stare of oephalo- 
pods doubtless has also much to do with 
the general Impreaokm of horror which 
attaibes to one's sight of these creatures. 

The visual organs of no othci aulmal 
have the ghoulish expression that Is In 
the e)es <if the devil fish TbU weirdness 
U further accontuated by the writhing 
and tortmais muv«ment »t the animals 
biHly as It crawls from place to place, 
for, unlike the aquld. It seldom swlma 
niMiut in Its travels. It can swim very 
wull. iKiwcvcr when the oi-castou requires, 
and, when so doing, it Ofnpli»ys Its ntphon 
together with rythmic contractlous of | 
the webdtke memtnrane which oonuecta the 
bases of the tentaclea. ^ 

The female oc^oimih Is an extremely 
devoted parent Hhe nsitally sriects for 
her ueet a receai in the rocks hflow the ' 
tide level, and guards the eggs with all 
the Jealousy of a mother hen tnica 
first laid, the egga are small oval b4lha, Ahst 


veloped amM which deoAwte the head like a raked 
crown 

The «uttl«^flHh Is a cepbulopod which In appearance 
has mure of the attributes of the squid than of the 
octopus. That U to say, It has a proportlunately hmg, 
hut nomewhat flattened, body and ten arms. Kight of 
these amia are relatively short, It has, however, two 
long tdender tentacles which are devoid of suriwih 
except ou the club-shaped region at the ends. Theae 
organs are generally kept retracted dose to the bead 
and are br«mght Into play only when captnrlBg 
food Theoa animals arc stnindant In tropical watera. 
They are harmless and Inoffensive creatures and never 






AmUwt tre af MdAw whMi ■Mpi dMMii Am* dM flMiliC 


• 

Ih* tfiew of ' th* 
laiStr 4Mi l WwM. tt in 
finMtt **1*11 1111 that tte 
indfe* Idh |la 4 ’ vMhk of oon- 
aMfoi Is ohraefU Tl^» 
wVkk U 

gdUar oldact hktho oagee uC 
eananr hMii iJho coriHg 
fm ttOa fasdtriduak this 
la hot a bona but Is^the 
trmal shell eeereted by the 
ualttial, 

Vow itdmaot bo gniiMnid 
tha^ the cephakpoda ahove 
4«acrthed are hldeona and 
fortdddtng In aopeot; 

In eertata ingtaneea, of un- 
is usual aloe, and are ru thl es s 

in the capturiag of their 
natural prey Bat the writer snhnMte that thaiu la 
nothing in theee indlctasents whidi ahonld Indicate 
that they have a predUectlun for attacktag humaak. 
In bis own conuct with these anlmali^ In the waters 
of three oceans where they abound, he haa gathered 
no evidence, elthhr by actual obaenratton or autbentle 
testimony, that deril-fisbes, rsgardleea of alaa, have 
shown anything but fear at the alriit of man. 

8o gmerally eatabllsh^ among a mlsIafOrmed pub- 
lic is the dread of deva-flshsa and fbatr alllea that 
even the most Tcntnreaonw will shrink from bathing 
In watera which are known to be freqnmted by them 
Indeed, this prejudice Is ctpu ipalntaliied In more n>- 
strlctol Auvlronments, for ip an aetoal test recently 
made In a marine laboratoqr where an 
octopus with arms n foot long was cou- 
flned, out of scorea of visitors who paamd 
the tank and were asked to touch the 
snlmsl, less than two per cent did so. 
although lu each case the request was 
made after earueat asaaraiice was given 
that the devU-flsh was hamUeas and 
would merely squeese the hand. 

Hanrestiiif and Ilirwhing te a 

Siagto Opanttott 

AllONif intetesthif farm apparatus put 
on the msrhet recently, s hl^h place 
must be awarded to the combined bar- 
\'ester and tbraher lllustmtsd at the top 
of this page By an arrangemant for 
making the tractor a part of the har- 
vester-thresher, yet ptfmltttng its re- 
moval for other work, tiie auxiliary mo- 
tor and pulling bitch are dlapcmaed With 
at a heavy saving. The Outfit cuts a 
swath 16^ fVrt wlda^ at a maximum 
rasa speed of fiVi miles per hour, glvlnf It s 

capacity of seven aersa an hour A fea 
turn la an arrangejoent of the threcdiing eyltndsr and 
blast tube whl<* makes it poasible to blow off a 
high percentage of the chaff before the straw 
and grstn pass to the ssparator, so that the 
work of Uie latter unit hi greatly hghtMied and 
Its weight and coat lessmed eone^ondliislp Theootfit 
Is daimed to take tike place of all farpi machlneiy used 
In wheat /sising, with tha obriona axoapttou of the 
tillage toolh. 

The maoufactofera conservatively eottmata that with 
this device a man and boy can ralsa and market 000 
ucrea of wheat, which means that a graat savliig in 
labor la effected. 

WlSlMit aMfSlf 

C ABpBT,rM*ia«h»liMtvu|tim,nM 

grown In the coastal fflun region of 
the Attaatlc coast and Gulf sthtes. 
Heretsfors It has been extreuriy diflieult 
to harvest ttis annual send crop and hwee 
the amount of available seed for lowing 
purposes on the maricat has ben very 
limited and the prlca has raugsd from 
TS cents to ft a pound. Tha atripplng 
mflehtas shown in tbs socoaqpaaylag 11- 
Instratlon is an eOlclmit and newly de^ 
■tghsd ImidmBentdor sattng cavpsi gihse 
ssfft ay acana eC aw ph s ht cat imtotw 
oMQidcted wHh the luMvlBg hriliider at 
tbe rear of the »aridb% th# ossd Is 
itrtiqisd tmn tlm plants to jS^ ana 
ebff4tod by epavar^ to the 
htSmuF wh4B^ it bf dikipsttad la ssKdu. ^ 
The aitotent fkicto and tbb hM ' 
d^tohad tot tta ^ udM to ipeofit^ 

X ff «w,. 
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The Miner’s Dump-Heap Goes to Work 

How Valuefl Are Being Recovered from Ores That Were Once Discarded 

By M. A Henry 


T HB Anorlcnn mining Indnntnr li rniNdly approach- 
log an eonoDmlc crlata* If, Indwd. it doea not alraadjr 
ftuM oAa. In Utla ooantry there bae been no exception 
to the gaiMral rule tbat the rictMsat orea are drat need 
The problem now la to produce metala from the renoaln- 
Ing OTM, ocwatantly crowing lower in gi^dc. at a pruflt 
In oomp^tton with orea fr«ua richer but dlatant flelda. 

ObTtonctp there is a vanlahlnc point at which mount 
tng coat of prodncUon meets haulago costa. Here 
profit to the local producer vanlshea. There la another 
Important elmnent in the altnatlon the greatly ex- 
paMed naeda of American Industry A few yeara ago 
It wap a very simple matter to supply the moderate re- 
qnlremanta of Indnatry at a good p^t from a few rich 
ore depoalta. But the amount of raw material used in 
American tndnatriea baa Increased at such an astound 


log rate that now more than 75,000^000 tons of Iron 
alotie are oonsoroed eeoli year, and many more mlllloos 
tons of copp er, nickel, sine, lead and other metnia. 

mnlng la one of the oldest of the Industries, hut It 
baa made very slow progrm down through the ages. 
It la rather aatonlahlng to And that many of the mining 
methods and machines need as **staDdard” tmlay have 
been naed for hundreds of years. But the economic ait 
natton as regards mining has devrioped so far In this 
country that already It la no bmger possible to produce 
metala at a profit using the methods of twenty yeara ago 

The mining industry la thoroughly awake to the crisis 
and la meeting it— mcceeafully How It Is being done 
ought to be a revelation to the leaders of every other 
Industry 

Two broad lines of action are bring followed It la 
reeogntaed tbat the eaMtlal needs are, first of all, 
TilgUy trained men to meet and overcome the individual 
tccbnleat proMema; and aecodd, better types of ma- 
ehiiMS. two ore deposits are alike and therefore 
no two mining probleina are alike. This compltrates 
matters* the mtolng and extraction of ores cannot be 
expedited fay any erf the quantity production metboda 
wMch have been devrioped In, aay, the automobile In- 
dustry. The greet nniverritles of the conirtry have 
b e an appeeled to and cooperation between the indna- 
tiice and the mining schools has hem carried out to a 


■atber nsurketola extent. 

There era three Msentlal steps In the process of roln- 
M. drst eetuat dCgglng of the ore, second, OMi- 
uBtri ib tott forrinove much of the uaeleea material, and 
lilrd, smritrng to obtain the metal No great improve- 
irym r to 4*t gb*fi methods has hem fimnd In centuries, 
itthoUrfb of courim modem machinery rilmln atee some 
«lSr54rt»!M» tabor. The twrd proeew. owe ltliig, h M 
MtOMr MM butaallr ebanged nor grently Improved. 

proeeiN. ttwt of omKentrattng, or 
^ wfatrii offers the wldeet Arid h*r In- 
« and toventlon. to recent years very great 
__i hu leeu made and Indications are that eren 
It fa on this battlefield that 
VAgrigtriUl r n^*****g industry will Aidit its derisive 

Soomoft matata occur la the sjuih la 
[torinsl rwririnetlm Tnt*i ■*** ■m. 

SSL?MHMaa M usnafly anariated with various 
usuMNmi as quarts and other sUlcates, llmO' 


MU>ne, etc Before tlic sulfides (un be cc»nomU'aH> 
treated to olHaln the metals as large an amount of the 
Wfutto or **gungue** as (SMslble most l»e removed, with 
out at the sanie time losing too much of the sulfideH. 
Tills is usually artHimpIlMli^ by mechaulcal treatment 
and the result Is a concentrate which nmy contain us 
little us 35 per cent nr as mneh aa 06 iwr cent of tlw 
total metallic ounUmt of the ore and more or leva worth 
leas material, according to the character of tlie ore and 
the rificlency of the proceaa. 

The oldest and still the most widely used process Is 
some form of gravity concautratlon, baaed on tlic fact 
that the particles of gromia ore contalnliig metal are 
heavier ttiun the gangue. Almost cvf^one Is familiar 
with tlie **pannlng" method used by pmspeclora and the 
early gold iqliwra. This Is the simplest form of gravity 
enneentratipk A quantity of ore la placed In n pan 
of water and agitated The metal sinks to the bottom 
and the uariew material can be scraped off the top. 

Thera are many methods of doing this mechanically, 
the moot common bring a flat and slightly tm lined table, 
over which the ground ore iwcarriod by a short of flow- 
ing water The surface of the table is corrugated and 
the heavier valuable partlrire collect in three **rlflles'* 
and are carried by a shaking motion of the table li> one 
end and are flushed off Into a rerefitncle 
Qravify concentration Is an effective and economical 
method of concentrating ground ores when tlie iiartlcles 
are larger than aoi Inch In diameter When, however, 
the po^clea are smaller than this, ami esiieclnlly In 
tba case of very finely ground particles which are des- 
ignated In concentration pracdso as '^slimes,” gravity 
ooncentratloa falls down and the *^fiotatton process** Is 
naed This is the newest revolutionary development in 
mining and has been given much attention recently 
In many of Ita ramlllcatlooa the iiroeeas Is not yet llior- 
noghly understood and It offers a profltal»le field for 
research It operates essentially as follows 
The finely privertaed ore Is mixed with water In the 
proportion of three of ore to five parts of water by 
Wright and there la added thereto a small quantity of 
oil an^ under certain condltfonii, some Inorganli olietii- 
Ical comiwund such as sulfniie arid or nn alkali A 
gas (air) Is then Introduced Into the mixture, usuiilly 
either by agitation or through a pomus bottom in tlie 
omitslalng v esse l . As the result of either of these 
methods of treatment, attbough by a chain of totally 
dlffri-ent phenomena, a froth la formed at the surface 
of the mixture canylng n large projKirtlon of the valu 
able mineral Ttda fmth fa removed by sktraming or 
overflow, broken down, and the mineral collected. As 
nraoh as U6 per cent of the total pilnenil content of the 
ore may be collected la this manner 
The theory of the process Is not yet clear, but it hns 
been shown that the Introdnctlon of the gas causes the 
formation of bnbblca with a skin of oil and that hy 
•one curlons force of attraction the partlclea of min 
era! ritng to the bubbles and rise with them while the 
gangue la not affheted and settles to the bottom 
Aridritrom the devriopment of the flotation proccMi, 
liktnltig englneem, howover, have devoted their energies 
prtoclpatly In ree w t years to Improving existing ma- 
chinal and devtalng means for handling larger and 


larger quantities of ore to ohtnln a pmportlonntriy 
Hmuller quantity of metal One engineer discovered, 
for Instance, ttmt by a sJIgbtiy different amingetneni 
of the * rlHIeii on the ahlftlng tablo described hereto 
fore lie could Increase the <•» purity severul tiiues. The 
result has Iweii a great saving In labor cost to the large 
plant It places the small plant, a here only one or two 
machines are needed, at a disadvantage because one 
skilled attendant can cure for a large numlier of these 
inachIncH and the large plant Is able Ui distribute the 
exiiense over a lurger tonnage In the very large ore 
dr^ng plants there Is little or no handling of the ore 
by hand, while the small plant cannot nffnnl this ex 
|H*iiHlve miulpnicnt for its small bnti hes of ore In slack 
times the lorge plant can <ut doun overhead by oper 
ating part of the plant nt capa<lty, whereas the small 
plant must corry the same overhead for small produc- 
tion as for caimt Ity runs. Another very important con 
sldemtlon, often overlooked. Is the fact that the large 
plant, because of Its pmiMotlonarely smaller labor cost 
can afford more hlglily trained men wh<i are able to 
devise iminy e<fmmnlPSL 

The result of all this has been a welding of the com 
l>antes engaged In mining into larger units, and this 
priKVss (»f iinialguiiiatlun, we may fairly assume, has 
not readied Um limit The cost of a modern concentra 
lion plant may nin Into millions, and the small concern 
uhlch cnnmd afford the most modem equipment is 
likely msm to find IlHelf forced by economic pressure 
lnt<i (‘onihliitiflon with other r«>n<vniM. 

Hut In a flnol aitiil^Kis tlie problems of machinery 
and plant are secondary to the problem of obtaining 
highly trolned men esiieclnlly executives. Tliere has 
developed In the mining ImlnHtry an Insistent demand 
that pm<*tlc-ul experience sliall be grounded in academic 
training To this end the mining cninfianles themselves 
have IwKun to cnniwrute vitth the universities In the 
training of men 

One of the newest and best examples of the effect of 
this imllcy Is found at rtolumbta University The ore- 
dressing laboratories there are Just now undergoing an 
entire building, largely from funds provldetl by min- 
ing companies and tmllvldunls Interested In the Indus- 
try Thoroughly mcslern marhlnery Is bring Installed 
and mmh of thla bos been given outright or loaned In- 
definitely by the niakerH. 

The Installntlon of the mariilnery Is bring made on a 
newly devised **unlt plan," bv which It Is pnaslble t« 
make a largv vurlely of mmhtnatinns of machines wit* 
only a few hours' labor for each change This lahom 
tory plant is much more flextble ond therefore more 
useful than the old stj to laboratory in which a single 
iTimpleto ore-dressing plant of approved type was In- 
stalled 

For each full-riw* nmchine there is a working lahora- 
tory model, which not only aerves to demonstrate tlie 
principle Involved, but Is effective In treating batches 
erf a pound or two of ore. Because of tho limited space 
the handling of ore for the large machines Is mostly 
hand work, and aa tons of ore must be handled at each 
run, the models serve tho dally classes and the large 
machtnea are operated only at Intervals. 

Blttce no two proUema In oye dressing are alike, train 
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BCOENTinC AlfXtUOAN 


ing nnully takes the line of a thorongfa grounding In 
fondaniental prlncliriefi, with each liMod iRrinted, wharo 
powlble, by un experiment with a tgptcal piece of mUl 
appanitUH. The man who plaiui to be a apedallst re- 
rrtvoH more lutetiHl%e trntnlng 

iliN c*ane Id luter work" expletna Arthur T Tag 
guri profewMir of ore dremlng at Columbia, ^'wlll come 
only beitiuMi others have failed lii the oulatlon of oome 
jinrtlculur proltlem, which usually menu that It is new 
and dltncolt Hence his training muot tcaih niethoda 
of attack and aid the devetupineut of the Btudent*N 
linaidnaUon, inItlatiTe and analytical ablUt) For ouch 
a BtuchHit reeeurrh into some dtlficnlt and slightly ex- 
plored ield la the heat of training'’ 

A very nmiprehenslve plan for nNifieration between 
tlie Goiumbla HelHN»t of Mines and the tmlustry hoe been 
worked out The srfaetne mtmt favored la the founda- 
tion hy nn Interested concern of an Indiwtiial fetlow- 
ship, eltlter tempurury or perpetnul A student desirous 
of taking nd\nQtgge Af this ot»portuiilty In chosen by 
consent lietween Die i^mipiinv and the Instructor The 
student is preferuMy n cnmlldute for a degree* and the 
HUbiiHl of his thcsiH Is clHiKcn by tlie comtuin), again 
with the approval of the Instru^or Between n bolf 
und a third of I he Httidont s (Iitm Is stant on the siieclal 
suhjeci asst^tu^d and the namdnder on coUaterat sub- 
jects deslgianl to hrttadcn hla technical e<Iii(*atlon The 
usoat uiiiU rstiindliig In such a cant* la Ihut the student 
shall enter the eiiii»](i\ of the comtHiny up<in graduation 
The Rtudoiit, for his imrf, hinds hlinseir imt to demand, 
becuust* of hlH simmImI training, more salary for the first 
year thiia Is paid other men of e<|uul training along 
general llniw. At the <onc1usloii of tite first your both 
IHirtles arc free to con<lude any desirable arrangement. 

Another plan of less |M*rnianent character Is one 
wherel>> the cuiaptiny may hire one of the students to 
work on a siieclfletl problem, under tho guidance of the 
Instructor When tla* Instructor aHs in a consulting 
capacity, In this cose, he also Is compensated In all 
cnoperathe InveslIgHtlons Involving tim work of a stu- 
dent, It Is Insisted that the resutts be available for 
imblicHtlon 

While the C(»lumbla nrenlresslng laboratory Is now 
one of the largest and iHwt equipped in the country, 
there are se\erut others of iKwslhl) equol Importance, 
notably the laboratory of tho MossachusetU Inatittite 
of Technology The ore-dressing lMb4>rntorles here are 
arranged In a manner similar to those at Columbia and 
this institution has been a pioneer In the matter of 
Industrial cooperation, although the plan devloed la 
radically dllTerent from that ut Columhlu. Here the 
ludustrful concern signs a cunt met form of agreement, 
submits Its iirohlems ami pays feos for the work done 
on them. A recent retmrt Sndlcatee Urn plan has been 
yery auccessful lu the past year 

Important result Is not to the school, boweveir, 
for this Is only the means to an end The real results 
are first of all In enlarged ojiportanlty to the student 
and finally a solntlon of a very dltficult pntblein for the 
mining industry Tlie significant thing Is that tlie In- 
dustry Is placing its faith In science for guidance 
through the dlfllcult years ahead 


Mirror for the Motor Cop 

F nOLHAUnY Imlced the motorist who ventures Into 
onr buoy streets without tlie security of a mirror to 
protect him against recklem driving from behind And 
now the tratfic officer Is supplied with similar protection, 
which nerves equally to Inform him of the state of traf- 
fic behind him without the u«H*esslly fur his Indulging In 
the merry- ■ go-round net The 

director of WL street Intersectkinii 

of Washing- ton, l> C, ought to 

much iiHire easy In his 

mind, and much more effirient 

In Ills woric, with this nccessory 



Tim oAcer u well at Mie motorist sometlnM 
needs eyes In tlm back of Us hsnd 





Inwa^ UM?msl stondsrdissd 4sto«r aini Uto 
Mtofilfmi goes in tiis aiftw to Ug Isttotg 


How tho dstowr signs srs ptontsd so as to lesvo 
IM room for doubt whsthsr to tnn 
or to bear struigbt 

Marking the Detovs 


ft twiitie M'* 

toiM riigr imr 

* thtooribiMilto 

«i(in4 ^roMfemib ii» tba 



pe~it(ieiiimr,' Mhi 4cMb a#] 
Mt tawt, 





no rilghteot idhd ijbs ^ 

fito bit 

CM word. Mipi inni ^ M 
to detour unW it to Mtmttir v t ^ 

n to gi«ttf^ to tM 
Inuirovunient to tb* ptMCtoi «t dstotoit 
ago nolMMly «rw sstpsetod to hgvoototfsi^ltom^ 
of fc detour Today Ws svo tokkiMiit to ito ^ pto jM 
it; and in uddltton: to tbs two jltotsn barf mojiU-mfi 
to Wlsoobstoi whoee rifat ta hato bam doivribril'.kb^fi 
prevtopa urtlda Haw Je r s e y and Fsotof touhto liikf 
bo piTCod on tbs rotl of honor Hsw ^sftor Ib'to^ 
loaning a montUy bUletln. whlelt tho 0tou Obtomto 
atouer of Highways will mall to any oiMran^ glviiig 
full Information so to roads dosed and datouri to fgSot 
for the month. Hew Jeraay, toddecitally, to doing a 
lot of work on her highways, without mnch adnortiilDgf 
and by the opening of tbs liKB motoring aeasoiii ai^ 
Humliig no undue mnumnt of winter damage she will 
rank high among the tonring Atates. That this Atato 
to one of the most scenic of them all to a fact not aa 
well known as It ought to be, and its attracdoas art 
within COS) reach of millions of residents of New York, 
Philadelphia and SYsn Haltimoiu^ WaahtngtOB and 
Boston. 


A 8TAKDAI11) type of detour sign has been adopted 
by the Iowa Atate Highway Ooinmlsslon It Is 
the duly of every engineer in charge of construction or 
raalntenanoe work which seriously Impedes or obstructs 
traffic to see that a well maintain^ detour route around 
the nbstrucUon is provided os well ss to erect signs to 
guide and protect the users of that highway while on 
the detour Tlie signs are erected at such pninto that 
reiiiilre no turning hack nnd at toms and croM roads 
wherever tliere Is any question of the proper direction 



to l>e taken to pass safely around the obstruction with- 
out getting further out of the way than necessary 
The sign Is In the form of a yellow arrow upon a 
black background Above and below the arrow to the 
^wifid Metour,” so the sign may be used for directing 
travelers either direction by simply psliittog eat with 
black paint tbs lower Word. A stencil to ussd to paint 
In the arrow the name of the piaco the tn|ivslto> tobslng 
directed ta fn the case of the marked too^ roqds, 
there la space on the arrow for tbs robta aMtktog In 
colors. In stos the sign is 10 Iw M IftoMd. dod to 
printed on tough paper. When disifiared Jkito nailed 
to a board The counties buy tbs at opst tmu 
the Ouininlssioo and plus the expeqaa vt sNHrillag and 
place each sign costs about ssrea eentir 
Ohio Is another Atits that haa lorgriy gbfadhMd the 
hapbasard way of postiiig detours fbrtaertg to vognm 
Its stgiKtordiaed sigh toto all essendato tha aanto thing 
^ as the Iowa produek that we $t toast be^ 

wm fes tod, however, that Iowa has been «eM sac c e safttf 
to pladng the rigns so that a Mafmm ef atoWfivlty 
resolto. In Ohio an eiforf to efitsn wWt^tot tot tbe 
board at an abide to make ft 

aa approachtog car, but bftod to 


iSirtabla Bumpcni for tho Qsngo 

G ABAQB necessity often calls for tbs p reswics of a 
bumper , but the ueccsslty to a difficult one to meSt» 
because It Is such a shifting ons. Today tbs bnmpsc to 
nesded heie^ tomorrow thers, next day a hamper to 
either of these idaoes would be a tefrtlde nntoanoe, but 
one to badly wanted at a point wbsre it would have been 
distinctly out of place before. The portabl# conctate 
bunmers which we lltostrate herewltb are hot too heavy 
to be shifted shout with these shlfttog n sc e ss l t l ssi yet 
they are bulky enough to oerve admirably the purpose 
for which they are dssfgned It will be noted that tlwy 
have each two eyea, to which ropes of chains are at- 
tached 16r the purpoae of draggUig than frian point to 
point as required. 

KMpinc tke Haads ladoM Whila 


F wmss IwBd. and CroaMlMaa 

SO mnch the iiroduct of mere tow tempefut or es as 
of Utlng winds. Tha oid-faShtoued calHlrivsr and the 
choufCeiir of today will jrin voices to t esf ho o n y to tbs 
fact that It to the drivtog that calls fbr huge Alsvw* 
not the standing sCiU. In recognition of this, oua of 
Washington’s motorcyolt officers, a man who drivea so 
eklUfully that be to called upon to esciort dtottogutotaed 
guests shout tbs dty end to this smploymsttt to drive 
to aU weathers with a conttoutty seldom ap proariwd hy 
the ordinary motorised poltceinan. has Invented a Itttte 
device to keep the Uttog h rea am off his bmiria TSds 
oomlats of nothing more complicated than two laathir 
conea attached to his handtobars to 

such a woy that he drives Witbhto 

hands Inside them. The eons turns off 

the wind apd the ucdtntryvuat- 

let Is given plenty of protection 

against anything that i Ffogt 

may produce to the 
way of temperatura. 
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Liglit io Water 

T O Mpluulw tb« deiOniliUlty of propertj mpporHnc 
ItateMiUt rm m n h gn§inetriip baa 

tmm dUtHtratlnff NarrativeB.** A. recent 

<NW oa ^Llsht In Water** by L. N Scott la gnoted below 
**Xt U aatural to mppoee that light peoetratee dear 
watw aa it doea glaaa. The Prlnoe of Monaco, one 
of tha gr ea te at atudeiita of marine life, haa abowa, 
hower er , that there aro mrriada of aalmalenlec in 
eea water and that they cauee almost total reflection of 
a beam of light prelected Into the water Therefore, 
water Is not Uka glsM In Its transmlssloR of light 
**ln oonnectloa with sobnarinc detection atudles, Mr 
Mbner A. hperry, member of the Naral Consulting 
Bogrdf seuide some elaborate experimeata on i>roJectlng 
light through water, from which Instruotlre results 
were obtained An electric light was naod haring a 
8 tat 7 «inU>loiHmndIe-powGr beam, which could be seen 
throQgh air for 02 miles (IDO amperes, TO volts, con> 
denied and directed by a 8fl-lnch projector) 

TTbla Mfht was i>laced In the bottom of a steel well 
reesttUing a boiler 20 feet long, with an opening In its 
side near the bottom 40 Inches in diameter, In whidi 
a plate-glaas window one Inch thick was sealed. There 
wage several tons of lead in the bottom of the well 
ao that It would sink vertically to any desired depth. 
It was hong by a bale from a crane on a large barge 
**The light was first tested In the muddy waters of 
tht Now York Navy Yard, at a depth of 10 or 10 feet 
below the surface There was a total reflection of light, 
bat this was attributed at that time to the great muddl- 
asaa of the water A lumineHoent sphere approximately 
80 feet in diameter surrounded the window This lu 
mtneseence was wondcrfnUy brilliant and acted like a 
fog to obscnie riiloa. Brilliancy of lumineoceiice seemed 
to be about the same at all points of tbs sphere, even 
exactly back of the weU In the rear of the window 
thfuogh which the light was projected 
**Bxpeiimenta were then made In clear ocean water 
ff sar the easterly end of Long Island. Here also ft 
was found that the beam of light conld not be pro- 
jected through the water as bad been hoped, and that 
m idbbo of luminescence was produced as In the expert* 
mmito In the New York Navy Yard. The globe of 
Imahmsoence was risible through this comparatively 
dear water for poeslbly a quarter of a mile, and it 
could be used for the purpose of dlhonettlng mlnee, 
andtore, cables and other objects of this nature, against 
Its white badcgrottiid with very greet distinctness, up 
to this distance of a quarter of a mile 
**Tbe results of thcie interesting experlmento with 
no powerful a light are a real contribution to our 
knowtedge the art of projecting light through water 
They Indicate the impr^cablllty, in most sitnatlons, 
of piujectihg light to any greet depth into water in 
guch a way as to be an aid to divers employed on ordi 
nary under-water operations, or for other purpoeee.” 


LMthflT Ntoaendatan 

T HH terma uaed In defining the various leatben are 
not only little understood by the average user of 
leather but by the leather chemist us wdl, and the com- 
pllKtloa of data given by Yocum and Faust in the May 
Mtober of the Journal of the Amoriean Leothor Chmn 
AssooteNoa wlU thm^ore be found helpful and val 
eetee , there are eight deslgnatkma for various typos 
ut solo teatbnr. eleven for the cuts of sole leather^ twelve 
for teaUim iteed in automobile, carriage and upholstery 
woit^ 8va uades beiHng, eight under bamesa and sad- 
4nsCF and Slmflar numbers pnder such other beedings 
dh BIht leather of goat, calf, and sheep. Most of ua 
pprrihito leathers under the derignadons gives to fln- 
lehtok and the foltowtng are Cakes at random formi the 
dUMhfoa given under the beadtaf of rmln flnlshfs 

0ktd*-Boafded In four dlrectkms shape of 
to lie fo five heavy grain. 

. |cid-<leateldiia finished with high face by 

^toMih^Btack doll sMs upper leather, lightly 

Ifetal black fhtlah. 

nsteant l^iH^flnahy hark tanned, carafoUy toUt, 
hgMiy etohoseed and grain weU boarded. 



**pHtent — Vumlsh coat, either Unaeed or ‘dope (py 
roxyllne) , several layers apidled and dritMi by lieut, 
process called Japanning Used on bark tanmri leather 
for shoe trade. 

“llosslu Leather — Gambler tanned talC ver> fine 
grain. 

**Spanl8li lather — Upholstery leather. HlHde hldo 
grains or balfB tairk tanned and finished dark yellow 
with Irregular black figurations. 

**Veloar — Glased, amooth-flntshed calf 
**Oose— Run on emery wheel to give uatipy sarfuce 
**8uede— Hurfaces made nappy b> putting on emery 
wheel , similar to Oose ” 

Malt Extract in Bleaching and Dyeing 

T HH above la the title of an interestlug urttcle In 
the May Issue of the Color Trade Journal, uml llie 
following uses to which cotieentrated mult ext rue i hun 
been pot In the textile and alUed trades are quoted 
**<1) Birlpping was the origliia] purpose to whlih 
concentrated malt was applied A good mnit extract 
is completely soluble in inkewarm vrater, and Is imme> 
diately ready for use The solvent action is rapid and 
has no harmful effect on the fiber The maK has no 
Btrlpplng action on fast dyes, 

**(2) The preparation of slaes and mixings forming a 
starch paste penetrates evenly and does not dosL harden 
or contract The excellent series of articles on standard 
finishes for cotton goods which appeared In TKo Dyer 
a few years back seem to point out that concentrated 
malt had become an Indlspensablo Ingredient In almost 
all flnlahlng mixings. 

**(8) In the preparation of printing pastes the same 
advantage of easy peoetratlon of tlie i^ntlng color Is 
obtained. It gives a mooth, even paste and the thick 
ening la nsidlly remo v ed on steaming 
**(4) 0ofteoliig llfbt leathers before dyelfig. 

••(6) Removing starch from old rugM In the paper- 
mill or for the preparation of gun-cotton. 

*“(8) Preparing coating mixings for paper The cal- 
ender fIVN the beat gioas where molt extrait Is used 
**(7) Clearing drenjug from linen previous to adding 
the *dope* for aeroplaDe wings. 

**(8) Dextrinlxlng starch for linen dressing In the 
laundry, or us *iiew wmk.' 

**Tbls list does not pretend to he exhaustive. As the 
trade progr e sses, malt extract will go hand in hand with 
starch In all Its multifarious uses.'* 

Th« Bcuring of u Symthotk Dye Industry 
Upon Our NstSoAl Wdfar« 

I N the April muntor of the FratOMm InttUuto, an to- 
tereatlng address upon this subject Is glvra and Is 
recommended to tlaam who desire to be Informed upon 
this very Important question What the lows of the In 
dustry would mean to the country la set forth under 
ten headings which we give here 
**1 Tbousands of unskilled laborers thrown out of 
employment 

•“A Large numbers of specially tralne*! 1 <h hnlcHl ex 
perU forced to seek other menus of llvellhocNl. himI the 
economic loss Involved In acruptdng the oxperteiicc 
gained In the dye Industry 

*‘8, Abandonment by the roanufactarers of nil plans 
for development snd exiianston, aud tlie closing of 
plants now in operation* 

“A Fewer students for fhe courses In ch<*mlattT «t 
our ediK’attonal Institutions. 

**6. Termination or rednctlon research work, both In 
the iBbomtorleH of the Industry and In eoo|>enitlve In- 
vestigations with educational Instltmions, with all thnt 
this Implies In retardation of the development of onr 
sdmice at a time when the world Is looking to us to 
take the leadership. 

•U Innhillty of teachers of applied organic chemistry 
to give their students up-to-date Informathm In fhe 
Held of synthetic dyto, thnmgh loss of personal conUct 
with the manufacturer, and an inevitable resaitlng de- 
peodetoe upon the anrieDt history of the average text 
of industrial diemlstiT 

•7, fiubjugatlon of our great textile Industry, and of 
other Industries wring dyes or dye Intermediates, by 
forelgti manufarturers, and In tlie event of our bring 


cut off from sulIi sutqdtes hy another war, once again 
to be face to face with u famine, not only In the dyes 
needed for our flags, unlfomis, and other articles, and 
the baeterlologicHl stuliu for the diagnosis of disease, 
hut In many Indispensable drugs uud In compounds of 
WTlous miici ru to the muoufacturers of pliotographic 
clieiiilculH, food prcservttUveH, cxphmhpH, IoxIl gases 
and otltor wur munitions, lailnts, Inks, pt^rfumes and 
flavoring prindplett, i)rllfl<liil roHlns, plastics, tunnies, 
and uccelemtorM for ruhlier \nilcunlKatioo TtiedlHtilllng 
of cHMil tar and the recovery of Ity pnapK ts from the 
coking of null will &1 m» suffer fnnn the loss of this 
market for tbrir products. 

• 8 SiHiuld We lie one of the belllgerentH, there will be 
hut f(w dye plants avalhilile for <tiiiv(rHlon to mmiitlon 
rmtiiufuriurlng (lie It expl<mt\cs toxic gMHes, araokea, 
Im'endlurlt^ or what not), and no reaerve of trained 
men to take charge nf hikIi oitenillomc It Is trite, hnt 
true that modern mllltnr} |)c»wer Is dependent upon 
InduKtrtal organisation and effi< Ic tiry 
'll IkmiiuHtton of our trude In djes and d>e Inter 
mediates, h> Germany, for example, Is i|ulto ivrUtln to 
lead to the control of others of our Industries as well, 
until the iienetratlon of our Industriul flber will re- 
semldc' that of the cbi^tnut tree by the deadly fungus 
which huri HO nearly oldlterated Lliese beautiful trees 
from our groves. 

1U llie world markets o|H*n to other nuilons will be 
tnacccfHdblo to os." 

Fiuffi on Froxen Meat 

S ^PIiXTlAL UeiNirt No fi, of tlie I'chhI Investigation 
Board of Great llrilalu hua been Issued In which 
the Muck spot and oilier (>pes of fungi found on ctillled 
and frosen meat are dlscUHoed Black sfiots on tlie sur- 
face of lieef and mutton hninglit from the Argentine 
and New Zealand and Nome other countries are commonly 
found upon arrival, and sue b meat Is ItiihlH to be con- 
demned at the |S»rt of entr) In^estlitatlun bus shown 
that theso iqMits arc due to fungi or molds which develop 
when meat Is store<l for unduly long iierlods In the pro- 
ducing countries. The color Is due to the rungus threads 
whicJi permeate IJic superflrltil luyiTii of the meat Fre- 
quently these H|M»ts are mo iimncrouH as to o\erlap one 
another, and If fcni pn'\ulent the iiieiit Is vwy unsightly 
and unsiiluhle. Tlie spores am curried In dried herbage 
or fodder which the unlinHlH uro liable to lie fcnl before 
slaughter, and meat iiia\ lH*rome iMiitaiulnated either 
Just lieforo being plac'eil In stnnigc or while* uctunlK In 
Hlorogo If during the storngc* tlie lomtieruture rises 
above the frec*xtng iKiInt or If (he jiiciit Is reimmsl fnim 
storage (he spots form im the surf hi v of 

the nic«ut, but iipparciill> no HiN»r«*H un* formed at tom 
lieruturcH ls»low frersing 1 \i>erlinentH Imvo been con- 
ducted to cUtc'rmlne unihr wlint c^ondltlons the black 
KjKit would de\elop In cold Mtoriige 

111 urtiflclal iiHHlln the fiingUM develops quickly, at 
teiupcrutureM fntin IK to 22* I , and If early stoges of 
germluntlon iin c (Tc^cicri before HUlijiM'tloti to low tem 
jicrature, It Ih found that HUlnuequeiit de\<lopment In 
storage Is more rapid and, with meat, iiwre c*erlMln 
K\en In cases where sporc^H were kept ut from 18 to 22* 
F without gormlnuthm for ii perhMl of six montttt, 
tliey develop normally when remnvi*cl to ordinary tem- 
peratures. It Is holleved tliiit ttnctantloim of temper- 
ature even when below llic rnHOtlng tcmiierature would 
Increase Uie danger of the de\i1upnieiit of black spot 
on account of riumges In hiimldlh and (lartlciilarly If 
snow In deposited, tliU lending to cu1U*ct sporeH present 
In the air and deiioslt them aiam tlw mirface of the 
meat Tlie fungus, Ism ever, d««i not iimduce toxic 
snhstanccfi during growth so that the preoenoe of the 
fungus nione does not render the meat dangeroiw or 
anflt for food Indeed, the ln\iwtigntors )m\p eaten 
large quuntlttes of fungi mixed with other food without 
deleterious results. Tlowevor, meat which has lieen In 
storage no long a time ns to develop nnmenms spots 
of this character may easily have become unfit for food 
due to entire different cauaes. Thus black spot may be 
accumiwnlcd by jiutrefnetiv© bucterla. 

Other fungi which may or may not aivompnny black 
spot are now under InvestlgaGon and subsequent re- 
ports will deal with the exact condition under which 
these various forms devriop upon meat 
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The Heavens in November, 1921 

Some Details of the Great Telescopes of the 'Western (^kservvtoiies 

By Prof. Henry Norris Russdl, Ph,D. 


A COUI'LR of monUm aicn wp hml tMtaHlnn to apeak 
of Uie HltaatlouH and RiirroiindliiKf* wnne of the 
areal ulisurvalorletk It mo> Ih uf tutereat to supple- 
inmit this by name ImpntwioiiH aainod n title watching, 
or slmrlna In, obnerTAttoim with some of the greaU*Ht 
telesi'opeH 

Tbo ttMtroiiomlt al ft li sttitH if of toon thnu a very 
nHHlemte siw tltiHMitlH for lla utility almoMt equally 
ii|K>u tho p(rf(*<tion of its iqitUal and its niethanlral 
parts. lli( ImiMirtance of the formtr is known to 
e\er>(>iii \>)io pufiM*wfeH any uHtroiioinlntl kiiowletlKe 
No luttlmnlral rehnonientM can avail If (ho hoses or 
mIrrarH which bring the light to a ftsim deviate from 
th( ir mipotuted duty of brlmclog all the light which 
fulls upon them into ait tmuge which Is sulmtautlally 
aa sharp os the laws of optics larndt It Is widely 
known, too, how long and painstaking a task It is to 
a large mirror or. e\en more, a great Ions 
Uoaths or years of IntHir go Into Uie fluol isdlslilug 
which iirlnga the two surfm*eii to exaitly the desired 
sliA|Hs and repented careful tests, time after time, 
must Iw made before the neccasary precision can be re- 
alised 

Bnt good optical parts, however per 
feet, arc of bat snuill iieefuliicss unless 
they are carried by an accurate strong 
stable and well functioning muuuttng 
and this mecbanUal precision ta^iiiies 
decade hy decade, of more iiaportaui'e 
Half a c«>ntury ag«s when iiluiost all oh 
fuuwatlonH were muile visually, work 
could he dune, though nt a sucrlflee of 
convenience, wltli a telescope that laikeil 
rigidity, so that a slight lateral pressuro 
on the eye-ond swung the Image pf*rcetitl 
hly In the Held of tI<*w or with n poor 
driTlng clock, whkh did not follow the 
stnrs exactly, but allnweil the images to 
drift gradually through the (Wld or to 
uadllate slowly backward and forward 
wlUUn it Bnt in our ilnys, by far the 
greater part of the work of the largest 
telencopea la don© by ph<»tography— 
whether by making direct negatives of 
larger or nmtUer regions of the heavens, 
or In the study uf tlie spei’tra of the 
stars, and In such work It Is of funda- 
mental Importance to have accurate 
“guiding" If tbo image of the star wan 
dera off the silt of the apectroseope, Its 
light no lunger ©nteni this InatrumeDt, and 
the whole use of the equipment la Inst 
until the Image is brought back to Ita 
rlghthil place In direct photography, 
eapodally when the plates gro to bo meas- 
ured for determination of the positions 
of the stars, bad guiding is still worse 
It the light uf the stars falls to one side 
of the proper poaltlon for even a omall 
frai^lon of the whole length of the ex 
poenre, the star Images on the plate will 
not lie small and round, as they ought to 
be. but deformed and Irregular , and the 
effects of this distortion upon tbt> posttluii 
of the^ center of the image will be different for large 
and for small Images Hiich a plate will indicate a 
Bporlmis shift of tho brighter Kta^^ C4mipared with tho 
fainter ones, and for any iiurposo that demands pre- 
dsion will be worae than uiieles)i 
<Uio further requirement U osseutlaU 'I he observer 
must lie able to get to the part of the tdosctipe where 
the light Is bioiight to a focus, and he must lie able to 
stay there while the Instrument turns to follow the 
sUrs With a large instnunent and a long exposure 
tbU may Involve horiaontal and vertical dlaptacouenU 
of many feet, and some appropriate movaWe carriage 
or platform must Iw devised to permit of this 

How the Big Tabes Are Monated 
The great refractor of tho Uric llhaervatory— whWi 
has now been in active and most suoceasfal serv^ for 
a generatloii — U a lino eumpb^of tho older iWhiida 
(rf aolvlj^ these problems The optical P^rt^O^ of 
cojrse of high excellence, as Is the case with alFofbef 
great teleecopea, which have neoesurily paosod the 
strenuous testa that are Imposed hv their makers. Tbn 
mounting is of the familUr equatorial type, with the 
kmg straight tube^ on one ride of the center, balanced 


iiy a counterpoise at the oppoeite end of the decUnatloii 
nxts. 

The observer looks directly toward the object of 
Ills study, as is usual with small instmments. and he 
may hare to movi twetit> feet horisontally, and fifteen 
Tortically, during a long spell of work on a rinjtlo 
star llic vertical motion Is taken up by that very 
tHuivenient device, u rising fioor, which Is moved by 
hydraulic maclituery, and can be quitkiy set at any 
desired level Au f»ltMervlng chair, of tho ordinary type 
and of moderate sixe. lan lie wheeled over the floor as 
desired and In addition iN.rmlts a few feet of vertical 
motion of the observer s scat This completes the equlp- 
luetit 

'I be great retlectors produce a very different Itn- 
prcaalou To begin with, tho “tube* la not completely 
enclosed, as with tbo urdiiiary instruments, bnt Is of 
skoletiin structure The principal focus of the mirror 
Is of course at the upiier end of this tube high in the air 
Small siiectrnscopes or plato-boldera may be jdaced at 
this fesms, supported in the center of the tube , but It la 
more usual to reflect (he light again by a mirror placed 
near the upper end. either at right mugles to the ride 


of the tube at tbo tiq> (the Newtonian form), or ba<A 
down tho tube and tbremah a hole In the center riC the 
great mirror (the Cassegrain form) The great re- 
fieetors ore equipped In both these wayo, the change 
from one mounting to the other betug effected by «ab- 
stitntlng one or another “cage" or section of the 
skeleton tube at the u|ipor end — each carrying its own 
mlrrom. etc., and fitting exactly into place. 

To carry the great mtrrora, which tbesuelves weigh 
tons, the mountings of such telescopes rnmit be 
exceedingly massive, their deslfm ia In tact on mmi- 
necrlng problem, something like the mie InvolTed In tba 
building of a steel bridge To hear the weight saMy 
U the least of the requlrementiw The flexure, or bend- 
tug of the tnbo. under these weights must be so small 
that it (Idea no harm, and the Snstniment nnat he ex- 
actly balanced In all poritlouii, Its bearings so perfect 
riiat a force of a few pounds can set and maintain in 
motion the many tons of movlug parts. Moreover, all 
these driicate adiuatmenta anist remain oorreet when 
the teleeoope is pointed at any port of tim visllfle 
heavens. 

More than one sotatfon of these protdesui la poorible 
— 4ad«ed, the mountiiigs of the three largeot rriteotors 


ore oU different In the eO-tach at Mount WBion tbo 
iqiper end of the polar axis projects In on enotmoue 
fork, within which the tube is mounted on trunatona, 
the point of shpport being cloae to the lower end, rinee 
the heavy mirror far outweli^ rile relatively light 
ironwork of the opposite end. ThU oonstroctlon leaven 
the telescope free to point at the pole, or at any other 
imrt of the sky 

The TiMncfa teleocope of the Dominion Obaervatocy at 
Victoria exhibits a different eolutton-^ short, stent 
polar axis supported by pUes at each end, pierced by a 
docUnatlon axis carrying the teieaoope on one ride and 
a massive counterpoise on the other, so that tho whole 
effect is much more comprebenrible to the novice. 

The lOO-lnch reflector at Mount Wilson la of such 
cnonnotw sioe— the morlng parts weigh about a bon* 
drod tons^tbat still anoter mounting was adopted 
The great tube swings between two gigantic steel beams, 
which are united at their upper and lower ends and 
together form the polar axis. They ore snpported hy 
mamlve piers at their npper and lower ends. As with 
tlie OD-Inch, a large part of the weight la taken off the 
bearings by raeana of a qrllndrlcal hollow iron float, 
which is partly Immeraed in a tank con- 
taining mercury Tho space between the 
float and the walls of the tank Is narrow, 
BO that the quantity of mercury actually 
used is but a small fraction of that wbidi 
is "dlsidaced" hy the Immersed portion 
of the float and thereby effective in pro- 
ducing buoyancy With this mounting It 
is Impossible to look directly at the pole , 
hut this sacrifice, though serious, was 
Judged to be worth while, view of the 
great engineering dltnculties of carrying so 
great a weight without support at both 
ends of the mstn axis. 

Where the Observer Games In 
All thene triescupes are provided with a 
very risborato system of electrical con- 
tvola. By slmtOy pressing one of a set 
of huttonii, the observer can move the tele- 
scope IS ho wishes, east or west north 
or south, fast or slcnvly, snd cun aiao 
adjust the focus, and turn the dome, 
while on asriatont at a control desk can 
with equal ease direct the larger move- 
ments which ore necexsary In shifting 
from one star to another Another set of 
push buttons controls the motions of the 
observing platform For the 100-lnch tel 
escope tbm are two of these. Tba one 
used when working at the Newtonian 
focus U attached to the doom, suspended 
from a carving track on each side of the 
observing silt, and can be moved up or 
down St will. It is a roomy affair, bold- 
ing half a doien vlritora. At the Oasaeg- 
raln focus, in this instrament the light Is 
brought out to the side of the tube^ a few 
feet above the mirror Hence there Is less 
space to Bpa^i^ and the observer's plat- 
form Is a narrow shelf six or seven feet long sod three 
feet wide, with only a rolling on loch or two high 
around the edge. On this platform the observer rite, 
with hta feet hanging over into npaee^ 

As an examtde^ suppose that star-imectra are being 
photographed. The observer looks Into on eyspleoe, 
and sees the outer surface of the sttt-plato of the spec- 
trooGopa, illuminated by a faint red light This sur- 
face Is highly poUriied and rsAects the Image of the 
star under ohuervatloo. Across it runs the aorrow dork 
lino of the silt ttsSIt, but s few tbodnuritha of an liufe 
wide^ into which th* light of the star ritould gou ifUiflto 
aiterathma in the miuHng of the driving dork* or in 
atmoBidwrIo refractloa,'caims the Image to Shift ita po- 
sition, and the o bs ei yer mnst thsreCere keep watch and 
bring It bsCk to the riifet plm Bo perteet li the 
meehonlBM that after g few nrinateff practice it la 
poisSbla to Mng the lasoge to any dsrireffpolat,^ within 
less than 1/BOO Inch on the sUt-ptoto The oonwmOBd- 
Inc motion of ttm main moss of the t ri oooo pn is only 
about a tenth phtt os gfeaiti yet this adante moUon of 
the hnge amw eon be mode with certaiatyl 
The plamriury sad ittnor dgtalla tor tb* to opt h ore 
glvea on oho^ pogei. 
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When More Voltage Means More Distance 

The UmitB of Long-Distance Electric Power Tranamiasion in Terms of Today and Tomorrow 

By Dr Charles P. Stemmetz 

Chief CoaeaUIag Mutineer, Qeaetml Electric tVimpant 


W RBN aboat 40 yean ago, Bdiaon lint tniDKinltted 
deetricity at oonatant prewnire, that ISt couaUnt 
Toltaga, tw naed 110 rolU and Moon afterward 220 Toltn 
At thia dlactrteat prcaanre or roltago, olectrlctty can be 
aent economically for about half a mile to a mile, and 
whan It bectmiaa deatred ro aend electric power orer 
loacer dlatancaa, bigher Toltagca, that la. higher elec- 
trical pnaanrea, become nuceanaryi Joat an a higher 
water pr c aa ore or higher air prearnirc Is uocessary to 
amd water or air over a greater distance 
Thu steadily In iheae 40 yearn, transmission voltages 
have been Increased, until now we are l»cglnniug to use 
220,000 volts, a prusitre just 1000 times as high as 
that considered the hlgtot safe pressore only 40 
years ago 

Tbs question, which the layman always asks, Is, 
**How Car can electricity be transmitted economically?^ 
Suppose we want to double the distance to which to 
send the electric power This means twice as long a 
tranmlsslon line, and twice 
the cost Therefore, to have 
the same economy, that Im, 
the same tranemlsslnn line 
cost per horsepower of 
electric energy sent over it, 
we have to send twice as 
much power over the line of 
twice the length Suppoac 
then we nso the same elec- 
tric current but twice the 
voltage to get twice the 
power With the same cui^ 
rent tbe loss of power per 
mile of line would be the 
samei and as the line la now 
twice as long* the total loss 
of powmr would be donhled, 
and as twice as much power 
is sent over the line, the loss 
per horsepower of energy 
sent over the line la the 
same, that Is. the eflteloncy 
of traumlsslon Is the same 
u before. 

We see Urns, that by ln« 
creasliig the voltage or elec- 
tric preaanre, and the power 
sent over an electric trans- 
mission line. In proportion to 
the distance of tnin<milfisloii, 
that Is, to the length of the 
line, we get the same efll- 
ciency and the same ei^- 
omy, that is, the same per- 
oentage lou of the trans- 
mitted power, and the same 
(approximate) cost per 
horsepower transnilttetL 
If than at 220 vdlta elec- 
tricity could be tranamitted 
eoonomicaUy over ona-half 
to one mile, at a thousand 
ttmea that voltage, or 220,000 
volts, w now used, It could 
be tranamitted economically 
over a thousand times the 
dloUnce, that la, (100 to 1000 miles, and If 100 horse- 
power could be tranmnitted at 220 volte we would have 
to traumlt 100,000 horsepower at 220,000 vnita. 

As tor 100,000 horaepower the generating system, etc., 
is chMpar per horaepower, and more efflclcut, than for 
100 horamwwer, we could In the former case aUow a 
greater coat and greater lom per horsepower In the 
llaSi and aUU gat the some total eOcleDcy and ccon- 
omrM the ayatem, and this vr,oiad allow u to econom- 
khliy tfanaoUt the dactrlc power over more than 1000 
mlleW tHattutosi 

tluiis all the Ug dtlee of the Atlantic aeabonrd and 
of Iho MMSe Weak New Tork, Beaton. PblladeUdiU, 
BdtIuoMb Waahlmtdn, Ohkwno, Bt Lool*. Pitubnrgb, 
wnead. ha wall within the radlu of econonleal power 
Niacara Falla, with the prcMot 
Maaa and a,atheda. that Ik without «cdn« bagond what 
pnaiot apadanc* haa eataUlahwl aa good prMtlee. 

Itia not ggphdiahowenr that daetete power wonld 
trat ho aaat fNaa Niagara FaUa to New Tork or an* 


other of these cities, for the simple reason that In the 
industrial li2ast all the millions of horm^iwtr of 
electric cuorg) which Niugara could ilellver pven If 
t!omplotoly developed, would find a market and wonld 
be consumed altlitn a few hundred miles of Mugaru, 
long beforo the present day eleitrical limits of traus 
mission are readied, and olivlously nolssly would build 
trauamlssiou lines to send the power over thousands of 
miles, when he could And a market for his t^iwer 
within a few hundred miles. 

The question of the maximum dlstanci. over which 
electric powor con he transmitted, therefore has al 
most entirely ellialitatod itself as a serknis engineering 
problem and while electricity coohl lie transmitted eco- 
nomically In large bulk, If so desired for over a thou 
sand miles, even with the largest water powers, with 
ram oxception, all the available water power will l)c 
taken up, and Aud a market, long beforo the eleetrlcal 
limits of transmission are resefaed 


Ouc of these exceptions Is the Vacifle CoaKt There 
the water powers are located Inland, In tho mountains, 
while the foremost market for the ptmor Is in the big 
cl ties slung the seamast The transmlsston thus Is 
all In one direction, from the cast to the west, and lltilo 
market for the power is near the source of power, 
little pow(*r found near the places of foremost power 
consumption 

It Is a \cry slgnlflcunt and woU-deinonstratctl fait 
that tlw highest traasrabisloit voltages, 1/10,000 to 220,000 
volte, ore found in California 

Another instance might be the transmission of the 
power of Victoria Falls In Houth Africa to the Rand, 
over 700 miles. However. It Is quite possible that be- 
fore tbU transmiasloD is built, the country will have 
develqped so far as to afford a market nearer than the 
Rond, and the experience of Niagara Falla will repeat 
Itself 

Thus today thm to very llttta electrical power 
transiiitoalaa of tlm form oa understood In the early 


days and as tbo layman locdcs at It still tislay, that is, 
a traDKffllNSlim from a water txiwcr over u long line to 
II i^msuutr siuh as n city itc. 

Hut our picfunt day truiiKmlHHlou IliieH are almiwt 
nlnays dlstrllmtlim drtulte and Intcrcomu'ctliig clr 
(iiltN that Is tn say thiy form a part of a network of 
eliH trie 1imH< which link together \nrliiUH sources of 
ilcctjlc lamer, water iiuwcrs and Htenra ihmcrs and the 
\Hrlons plnccH of eoiimimptlon, tUles, ujIjjhh, factories 
aud mills, uud m> forth That Is n network of elivtrU 
lliiiH liegltiH to eoMr the cciuntr^ Hluillar to the net 
work of rnlluny trarks, and while the network of 
railway trucks, Imllt tlirce-ciiinrters of a cpntfir> ago. 
takt^ care of the trniiH|K)rtutlon dUtrlhuthm ami sup- 
pl> of all the nialerlula, so now a network of electric 
lines is lioing devcloiied and U K|ireadlng all over the 
country of fto adequate a volume as to take care of 
the transinlsHlon, the dlstrlhiulon and the supply as 
lhc> second oswMitlal nec*t.sMlty of our clvlllxatloii 

A New Carburetor for 
Light Oils 

A Nb3W aiii>arutUH Invent- 
ed by H Freitehniun, M 
de kfauiny, makers It poaslhla 
to otterate a medor by means 
of coal tur oils or alcohol or 
11 mixture of the two Its 
]>rtn< Ipln eonslHtn In a feed 
operating by an automatic 
gngc HO na to nialntuin a 
cvinstunt Hiarge of the ato- 
inlsera wltluiiiL any prwIoUM 
heating of the liquid The 
nioiiiluY works by a lapping 
or licking motion lowering 
Lite prtvware in I he lylluder 
during the Intake, causing a 
How of ulr wlifcJi tu(Ni a ey- 
llnclor with an umlutatlng 
surface tlie oil Is sucked In 
\loleutly, being atointied by 
HlKHks and thus enters the 
cylludc'r Tlie Inuke of air 
slsmld lie somewliut returd- 
chI. and this retardoHon In 
olrfnlued by a modlflratlun of 
the coins of tidiiilwion The 
mixture Is Ignited by an or- 
dinary motor Kfiark idug and 
It begins to work Instanta- 
neously either wlLli alcohol, 
kith kcrosine^ or with conl- 
tnr oils. riMin hcdiig tested 
tho a|iparutus worki*d admi- 
rably It Ih very nhiiplo In 
construction, reciulrlng nelth 
er a pump nor any sort of 
henting uiqmmtns. 

There Is nti cnirbonliatlou 
of the cylinders even when 
1*001 tar oils are used for fuel, 
and the negligible amount of 
smoke given off shows that 
the comhnsrfon Is exc!e(lent 
This apiMiraios, which Is c*a- 
tiolile of functioning at a low cNmiptession can be ap- 
plIcHl without diffleulty to nearly all gasoline motors. 

It has the coiiHldtiroble advantage's over Diesel and 
semi-Diesel motors of being h hh complicated less cum 
liroiiH, Olid quite safe, moreewer, the upkecqi nwU 
nothing 

At tho same time It Is possible to make use of inferior 
and low**r prlc-cd fuel with an efflelency olronst as 
economical In high speed motors ns well as In slower 
ones without making It necessary to piircliaM a special 
high compression motor, whlcii would Inevitably add 
considerably to the weight to say nothing of the high 
price the diffleulty of transport and other features that 
uiNHl not be mcutlcmed but which have to lie cunHtdored 
Thesn entirely new proc^esoes denote a marked ad 
vance lu the solutlcm of the problem Involved In the 
substitution of crude oils and of alcohol for gasoline, 
BO that they will undoubtedly rapidly come Into gen- 
eral uoe 




60 


SC I EN TIFI C AMBKICAN 


i 1 


Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



TUi defies antoaiAtkally huidiM 
vihlcHlar CriBk at important itnct 
Intonoctioiii 


A German Vemion of the Motor 
Whed 

S OMK lugeoluua Oeriuan Inventor has 
taken our American motor wheel, 
which fasteoM alonifflde tlie rt«r whed 
of any bitycio, und inado It over Into 
Momethtna that Is suflldeutlv different to 
INNMnw aeverul talking points In Its 
favor As will be noted In the oocom- 
panylng lllostration, this German motor 
wlmd Is carried at the rear of the 
Ucyclo by means of a long arni It 
would Hiipeur that such a motor whed 
can Iw readily attached to any bliyde, 
and that bc^tuise of its distance awoy 
frmn the iyillst there Is no danger of 
dirt or smoke or smell Just wliot com- 
pUcuttons sneh a pushing de\loe may 
Introduce In steering, we are not told 
At any rate, the motor wheel Is said to 
posit any Idcycle over 90 miles with one 
gallon of gnsollite, wlihb la not aa ecn 
dent IIS some of our Americuu types. 



The Aatonatie TnBc PaUeraiaii 

T ub automatic truffle policeman, a 
quite recent Invention, Is placed at 
street Intorsectiona, In the poslthm 
usually occupied by the hunan traffic 
officer The semaphore of thia device U 
constantly lUnmlnated , It says **QO” for 
n predetof mined number of seconds, then 
tlie light at the top of the machine comes 
on for an instant This corresponds to 
the policeman's whistle, and means 
“Hurry across, or wait** The eeinaphore 
then turns to the nast poaltlon which 
given “8TGP*' to the street which pre- 
\lon8ly lied **00,** and so on 
Tlie automatic polloeman Is adjustable 
as to Intervals and hence can meet the 
riNiulpementa of any given corner, reduc- 
ing to a minimum the amoont of time 
people might be needlessly bdd uph For 
example, it may be set to take one minute 
for a complete revolution of tba sma- 
pbore, divided equally or uneqaally, or 
It may be set to revolve Jn 90 or 40 
Hetxtndff, divided equally or otherwise 
between “GO** and “STOP ** 

While it Is new to the market. It em- 
bodies only proven mechanical prlndples 
—an electric motor and u Geneva cross 
movement beltig the two major parts. 

Another AttAdunent for tho 
Phonofra]^ 

T HB latest invention destined to Im 
prove and amplify the tone of the 
usual piKmograpli Is a little device tligt 
Is attaclied on the usual aonnd bog. It 
depends for Its perforuumoe ttpon a 
vibrating disk of special oomposltlon 
which, so It is claimed, takes op the 
vibrations from the needle and teoda to 



German amter wheel whleh fastens on 
behind a Mcycle by Mane ef 
a leng ana 


amplify and dartfy them, before they 
ara tninsmltted to the sound bog dia- 
phragm 

A Folding Whcdbnrrow 

F rom France comes the idea shown 
In the accompanying Illustration, 
namely, a folding wheelbarrow The 
French Inventor explains that there Is 
need for a folding wlieelbaiTow, espe- 
( tally In winter time when it can be 
folded up and taken Into the bouae^ there 
to he stored In a closet or some other 
out-of tbe-way place At any rate^ tha 
construction is neat and quite juactlcal, 
we gather from tbe two idiotoiyapha, 

A Wirdeaa Meter for Teattng 
Starting Syptenui 

T HB little meter, which la shown In 
tbe accompanying Illustration, has 
heentlealgiied for the purpose of loeaUng 
ignlttom starflne and lliditing trouMes 
In the nmial tntomoMIa There an no 
wires to disconnect there are no wires to 
connect Indeed, this Inotnunent la traty 
a wlreleoa typk. The operation la slmpls 
—Just place H on the win to be tested 


and tlw meter Indicates the amount of 
current. If any, flowing through tbe wire. 

This little meter eonatata ef a main 
Inatrament having a aOmtnpere divided 
scaln That la, tha scale may be read 
either way, depending on whether the 
wire la the poMtive or negative wire. 
The Instniment is fitted with n aOOam- 
]iere magnetic shunt which Is a steel 
ring that fits around the meter casing. 
This shunt Is used when tsitlng high 
ampere curreut ranging from 90 to 900 
amperes, and Is principally used for 
starter work, while the SOampere scale 
la used In lighting, ignition and. In fact 
for all rlrcnlta of relatively smalt cur- 
rent flow 

An Improreiaait in OO Cnpn 

B y making use of a amall steel ball 
which Is pfoeaod down by qprtoff 
against tbe opening oi the stem no aa 
to regulate the dtstribntioii of oU, a 
newljulntrodttced inbrlcatlng device la 



Tlw lltUe dlifc altadwi te tlw fisaal 
■eund beg Is aeM to impreve plwae 
grapUe iiproiutiea 


cialmed to repreetnt a marhed eoonoaur 
In lubrloetiDf oU consnmptlmL In fact 
this new oU cop la said to mve from 40 
to 00 per cent In oil co m w mipU on on va- 
rious kinds of madilDery on which It 
baa been employed. It plaoea the oU la 
such auflldeitt quantity an needed for 
proper lubrlcaHon and eliminates all 
waste, therefore doing away with drip 
pans and making for clean walls and 
celUnga In tbe Shop and factory By 
tbe Muae token it lengtbeiui the Ufa of 
beitlag, sinoe it p to v e nta oil from com- 
ing In contact with the belts. 

The bell Inbiicator cups art antomatlo 
In operation, feeding the oil when the 
machtnery la runnUg and stopping Hw 
feed when the maifitoery Is at vsat 
This elimlnatea the danger of bumdng 
out bearlnga tbroi;^ fhUure to tom on 
the oU when machinery la In use^ or 
through failure to afaut tOt tbe flow at 
Illicit when the day's work Is done, thus 
allowing the on to run out of tbe cup 
and on to the beltlnf and floor The 
ball cups require a minimum of re- 
fillliig. 

A TUtf'PMS Alira for Om 
A atoaMMIo 

T HB iweveotloa of aotomOfalie theft 
now takea a new tom. Inrtead of 
ttpplyiiig aU man ne r of looks, Iguitfon 
safeguarda, chalMk tire nogs and fine 
steering wheels that cannot steqr, there 
has been developed an alarm which, 
when mounted on any automobU% ad- 
vertises the fact to overyoae when the 
autonoMIe la being tampered with by an 
unanthoriaed p ersen. 

This new devloe is a weU-proteetod* 
self-contained alum which la placid M 
the ruttBing beard ef any car, and ti 
always vMbto The alarm !• toostifiwd 
in a haary atumiiram cast which 19 
belted or rltotod to tha runnbig board 
In auch a manfler that its tmvffCt xt* 



qnliea considerable tlma^ during whldi 
tbe alarm must sound. Thwa la nothing 
Intricate or complicated about the device, 
but It Is fully protected and cannot be 
aUencad by applloatloa of hlgh-voltaia 
current, or In any maniwr, exowH by 
spending an hour dlaumhilng It A 
apodal large gong bell la inatalted inside 
tbe eflaob and draws approsimataly % 
ampere. Tbe current la supplied by 
three standard diy ceUa, mounM within 
the case. 

It oppeara that this devlea makes use 
of a floating, conpenaatlng mercury 
awltefa which gives instant and emi- 
tlnuoua contact under lateral vUnratton, 
and no contact under vertical or road 
vtbratloii. The switch la thrown Into 
contact bf a 13-key poMi-buttoa oaoi- 
blnatlon switch, which, so It la clalaMd, 
glvea over 1,000,000 oomMoaGoiML TO 
ensure against tampertng, the upper and 
loerer halves of the eaaa are made a cir- 
cuit, no Insulated apart that nutlt tbe 
case le aprung or tampered with the 
drcuft is open. Any attempt to force 
the case will cloee the drcult and caoee 
an alarm. 

When a car Is to be left standing, tlw 
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top of th« devlct If opened and the 
proper kesra depramed to wet the alarm. 
If aofooa ralaeo the hood of Uw car, 
ftepa on tba ronnlng board, tampem 
with iparo Urea or otherwtao toactMs 
tba car, the aeiiettJTe mercair awltcb 
doaea the cIrcQlt and the bell rlnga oon- 
tlmioqfly until tba owner ot tba car 
raa ct a the dertca. 

CorrMt Photagnpiile Bzponm 
at a Glance 

A n InpenkHu little devke which meaa- 
anea light In o manner nnalagona to 
tlw way in which a acate wefgha a aub- 
•tance, turn been inventeil a San 
ITrandaco man. It will be of Inertlmable 
tame to pliologniptiera, both amatenr 
and p r ofeaaional, for It la a well*knowa 
Ihct tliat photographic raiiie la often far 
dllftritiit than the apparent brlghlneaa of 
tbellgbt. 

The dertca meat not be confoaed wltb 
ao-called **expoaare metera," It haa no 
aettlnga to make, no calcnlatlofui to 
flgnre out, and nothing to look through. 
It la adfHicting and reqalrea no factoni 
or tablea in lU manlpnlatlon. Iiwtaad, 
tx la almpljr potnted at the anurce of 
lUnmlnatlon— enn, window, or whatever 
tt mar be— and the Intenalty of the light 
la Inatantlj abown. ▲ correapondlng 
dial Indlcataa relative expoanma and 
atofHiattlagf for tbo camera for that 
pm^caiar ligbt 

The tittle Hght meter la aboot the alxa 
of a aUvw dollar and aa it tequlrea no 
adjoatmentf or aettlnga, Ita valne to the 
'icodaker^ or to the profeealonal photog* 
rapber fa apparent, for it doea awajr with 
the dread **tiick miaoaicniatton 

wUdi everg photographer knowi too 
veil, 

fftam CeffM Container to Gohma. 

iaad Bnt Gartona 
A HOOflUDt Vholeaale grocer padn 
ooffie In a new wag— one which la 
veay aUtaeUve to the retailer aa weU o 
to the freight ag^ who handlea It 
The doOhi da|toQ% one pound pack- 



agah are placed la galvantaed eontalnera 
and iMled Thaae conUlnara have a lid 
and a bale tot hanlta^ admlrablr pro- 
tecting the conten ta agalnat damage in 
handling. When tbclr nae ae coffee con- 
talnm la dnlabed the farmer can then 
nae them for hta egg cratea, aa the 
whoiflealer haa oUlglnilj Indoeed the 
Uttte paateboard aaparatora. Thane egg 
cratea have a capadfr of twelve ponnda 
and coat tha fanner approalmately HJtO. 
Tbm egg crate alone weald coat him 
glJlO, ao he geta a firat claaa grade of 
eoffbe at only about 27^ oentii. Thia 
makes It a very attractive proposition 
to htm, aa be can and a thonaand and 
one uses for galvanised crates beatdea 
the one nbove mentlonad. 

Somethiiiff New lutd Better In 
FUdlng TnUen 

F BOU France oomea the idea for a 
folding table which la ahowu in the 
accompanying lUnatratlon. This tables U 
will be noted, haa telescopic wooden 1^ 
of much the same deelgn aa the nsnal 
camera tripod legs. The object of this 
conatmctlon la ao that tha table can be 
levelled aniwberw no matter how Irreg- 
ular may be the ground on which it la 
placed. The table la prlmadly inlended 
for picnics, although It may be used for 
playing cards, making mapa, aa a deak 
Cor military men In the Held, aa a serv- 
ing table, and fdr all purpuaea where a 
strong but portalde tnble la desired. A 
■mall Gompartmeot In the table top bolds 
playing carda paper, writing materials 
or other thlnga. 

A S«lf-Tiaeliiiig Mudeal 
InBtnmeiit 

A NBW TORK Inventor haa developed 
a simple mualciil tnatrument which 
may he p1e>e<l by anyone without pre- 
vlfina expwience. The principle of oper- 
atlcm la simple enough. A musical score 
la fambibc>d In the form of a little card 
which contains a succession of lettem. 
Tbeee lettera correapond to the letters of 
a scale in front of which awlnga an Indt- 



pepnlar aim 


cator The player brlngi the Indicator 
in Una with the firat letter Indicated by 
the cerd, and Hows Into the mouthpiece, 
and then seta the Indicator to the second 
letter. Wows again, and ao on. Hovfng 
the indicator cauaea a platon to be 
kblfted In the orUnder of the cyllDder, 
tbna dwhgMig the pltdL 

Traetac Of t titad CoMea Mmt 

O NB of tbe seasonable ooeupeMona in 
tba cotton belt is cotton ptcUng and 
while this bus been dona by human la- 
bor for many ydan, new machinery fans 
been dbveto^ thift midcee oot^ pick- 
ing a mediUkrtce^ option, 

A concern to 8t tools, Uo., which 
oontroLt the thorman patatata !• buiM 
tng a tMBer than edn ba utlUaed with 


any tractor, and dalm la made that with 
■lx men It will do the work of thirty- 
six hand plckm and do the work 2S 
per cent rleanor Very great economy 
la dalmed on the basla of a capacity 
of 8AN) pounds of cotton a day for the 
marine and six pickers as comiwred 
with the average of about KlO pounds a 
day for good bund pickers. The vacuum 
picker conalau csaentJally of a large 
metalUc storage tank mounted on two 
wfaeala which Is coupled to and Is trans- 
ported by a farm tractor which furnishes 
the power to drive a spoclally designed 
vacuum pump. When the pump Is In 
aervU« It Is driven by a chain bolt from 
a puUey The chain may be driven by 
the same drive shoft that Is used for 
belt power and engnged or disongaged as 
conditions may require. 



Simple fddiiig table hitendcd for 
nutomoUllata, cenpera and aoMleri 
in tha teU 


The pump exhausts the air from tha 
tank, which Is tightly closed In an up- 
per compartment of the tank are six 
tnleta to which are attached lines of 
base, that have one Inch diameter at the 
noitlea and increase to IMi inches diam- 
eter at the Inlets. At the end of each 
tube la a **Y" on the arma of which are 
Intakes, there being twelve of these in 
all 

The none Is aupporied by the waltd 
belts of the pickers, who hold a nonle In 
either hand The opening and closing 
of the noaxles are controllcMl by levers, 
operated by the fingers. When a noxale 
la applied to a boll the cotton Is drawn 
from It by the suction and drawn 
through the tube Into the tank The 
tank has a capacity of about 400 pounds 
of cotton and when filled It must ho 
emptied The tank Is quickly dis- 
charged hy droptdng a circular trap or 
door at the rear of the tank and placing 
a doth suck about the opening Tlie 
exhaust from fhe pump Is ttirijeil Into 
the tank and Ihe cotton is blown from It 
Into the sack, which Is tlicii fled and 
piled or hHUlml fn>ra the Hold The 
maker claims that when the tank la full 
this fmt is registered 

The truck that tarries the tank la 
euhstantlally bnllt, a frame In which 
the tank Is mounted being carried on 
an axle and two wheels. The tank Is 
00 Inches lung and 42 Inches diameter 
The frame has a drawhead and this 
may be coupled to the drawbar uf the 
tractor 

The tank la steel and It la aurronnded 
by a wire ruck for carrying the hose 
when not In use or the picker Is being 
transported In the ui>per compartment 
of the tank la a gage that raglsters the 
degree of vacuum In thIa compart 
meat, above the Intakes, la a acroon ttiat 
praventa the cotton being drawn Into 
the vacnom pumpe. The vacuum pump 
or blower la supported by two brackets 
bolted to the differential boosing of the 
rear axle of the tractor, when this la 
poadble or on some other unit where 
It may ba driven hy the belt pulley abaft, 
a amall chain sprocket being aobatituted 
for the pulley 



Hie alniirie MaUng of a tiny lavar 
Bwings out the dealred arm for warn- 
ing tha driver behind 


Posting the Driver Behind 

T HK latest addition to our already 
large cullecflon of publlHlied inven- 
tions of the autnniolillp signal class, la 
preuenttHl In the accompanjlng Illustra- 
tion It <^»nHlMtri uf an arm and a cose 
cunt Hilling a collection of arrow shaped 
arms wliicit road “Stop,” 'Left'* and 
”Rlglit,” 11 rod light which fluslioH red 
am) Illuinlnates ilte urin at night, ami 
a ci>11iH*tlon of oontrulH located wltliln 
conwiiU ut rcoch of 1 lie drh er TIm- 

drixer, by iiieuns of this dcvlre, can 
swing i>ut anv desired arm so as to keep 
the drlxcrs bcdilnd him ismted as to hla 
next moxp 

Aatomatically Cloalnf Fire Doom 

D R^PriT: Oie proven worth of the 
RiitomatlcHlly closing Arc dof»rs, It 
Is surprising to note the marked ab- 
senew of an< h safety dt vices in many 
plants where they would undoubtedly 
give u great moasnre of protection In 
the event of Arc These doors ]N»rmlt of 
free acccus to ami tntm all parts of a 
factory during normal tlraeu, hut autiH 
matlcally swing cloec<] ut the Arst signs 
of Are ITiey are quite effective In pre- 
vetitlng the spread of Are from one part 
i>C A hnlUtIng to another, as Indlcatetl 
by severe teels and In attual Ares 

Two Dmina in One 

A n empty drum — am! tliut means the 
usual drum — wiisteM u great (leal of 
space \\h> not put the xurlous drum 
slicks uad other puriiphcrniilln Inside 
the usual large drum? That U what 
octurnv] r<> u lli*(M>klyn Inxentor, who 
Ims worked out a drum which (‘un be 
Used for fiirrxing u siuuller drum and 
all the parnpliernnlln las'i'SMary By 
merely unltilrhtng and swinging i»pen a 
84*ctiiin of the largo tlrnin xarious 
arthlcH mnj Is* pliirtKl Inside for the 
sake of greater isirtublllty 



This large firam may be opened ao aa 
U ptnee a amaller drum within it for 
graater partablHty 
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A Trailer to Carry the Tractor 

T HB pnit iif-o i>r (vrtlng tractom Utroogb- 
out ttH. furuiliiK rt^ons of CallfornlB 
fttr lit tiiitiiNlrtithiu imrpom \u iNH-timlDK 
\(*r> with u nuinlior of dealers 

111 thiir stiitc Odv ctm now bu> ii hiw- 
iHHl irullMr, capablo of I'urotuff tliiw trao 
torN over the hlBhwuys wbllp lieiiiK towetl 
by a {MMumger dir or a llgld delivery 
truck This effotis n Kmit saving over 
the former nietbiHl of aslugH ntiedal truck. 

This irnllnr Is equIpiKx] with a bed 
uhUh can be llpiM-d ho tiuit the rear end 
rt'stM on the ground Tlie tnictor Is then 
run on to (lie IhmI by Its own power, and 
tile bed automatically tt|iM to tlie carrying 
IHwttion stiown and Is locked in (his |iohI 
lion by a spring cutth When it Is d^ 
Hired (<i unltNid the (riidor, the operator 
lifts up on a handle which ndeusoH tho bed 
and fiernilts It to tip wlien tho tractor tan 
be run onto the ground — Hy O U Oeiger 



A New Multiplication Madiine 

A ^KW ninchln«\ dilled the "inultl/ linH 
Just lieen added to tlie list of com- 
puting de\iceH In current Krvmh use It 
gives quickly tho phnIuH of uuy nmltl- 
plhiitlon As cun he Hcen by our photo- 
graphs, It Is reinurkttblo for Us simplicity 
iind Its coiiipactnHHS. It eoiiiprlses neltlier 
springs, gdirs nor other eonii»llcated part& 
The * uiultr* coitiprlnes a frame on the 
upper part of whleli seven axes can turn. 
Kaeh of tlietto suptmrts mu 111 pi I cut I on ta- 
lileM wound on parallel cylinders dispnaod 
In such u Htiy that only one of their rol- 
unins appears at a time In front of the 
o|»erator Tlio units In each column are 
seiHiraied from the corres|Nmdliig tens 
columns which are dirrleil over to Die left 
agulDMt tia* units of tlio next set of num- 
bers. 

The putting together of these tables or 
of a part of the^ tables furms Dm mul- 
llplkitnd whirh api»ears In Its noniiul or- 
der on Die first lino of these columns, In 
flgnres with a red circle around Dietn 
The multiplier aptiears on a moving car- 
riage on sliding Imrs. coniululng nine rows 
of live **wlndowH” numbered vortlcany 
from 1 to 0 lly opening some of these 
"window bllndV which are of equol slio 
to the ciilumns of the mnltlpllcand, the 
raulDpIler is formed 
Tlie ln»«Tl|»flon of the figures of tho lat- 
tw* on the carriage Is made In reverse 
direction to Die multiplicand In other 
words, the units arc on tho left, tho tens 
on the right of Die units, tho haudrtsls on 
the right of the tens, and no on and no 
forth Tlie xepos ore written hy leaving 
shut all tlw hllmis on tho corrcsisHHlIng 
columns. 

The various wheels of the ‘*mulH" re- 
produce mecImnUully the clctneutary ot>- 
eratlons of which an ordinary tnulDpllca- 
tkm Is (Tmiposed First, It Is necessary 
to make a series of multiplications of a 
alDglo digit tiy a single digit, the iinantity 
of these^mulUidloatlotm etianliiiig Dm prod- 
uct of the iiuniber of digits of tho inuUI- 
plicawl lif> Die number of digits of tho 
multiplier tlien tho addition of these isir- 
Dal results follows and fltmlly the In- 
scription of Die result obtained. 

To m«Uo theso saoewvdve operations 
with the new machine, the addlug-tnuUI- 
plyliig i-orrlnge Is slid over to the right 
up to Die tabulating stop. The mulDpll- 
caiid Is iiwn formed bj re\ulvliig each 
axis so HN to bring Die neressary figures 
In front of tiro operator If the number 
Is composed of only three or four figures, 
the other figures are concealed by means 
of a blank, In order to a\old the unused 
columns appearing ns scros. TIui blinds 
necessary for making up the number of 
the mulDplier are then optfied on the 
addlng-mulDplytiur carriage, care beliig 
talnm to remember that this number must 
be made up from right to left Thus, 4S0 
would be written 654. 

Consequently, the first wttcal row from 
the left stdA reprceett u the uniu on the 
multiplying carriage, the second row from 




Setting the prtHmfaiary to eperotion, shewhif the Bwibod of reUthis 

the seven numbered axes to obtain the correct Initial settinf 



Tho bumper ittdeo aloBg tho ran, hut U otaipu tho cur wlAfai » nA 
without excoeelye ahodt or utrulu 


the left, the teue, the ttaM row, the huor 
dreds, eta, eto 

Ohco tot fuetotu uro ttaM uonpoued, toe 
molDplylng-addioc curriuto ta dtsplaoed 
from right to left up to the eeoood tabu- 
lating >fop* Tim umtaeoiaiiifi Of the muh 
D^ler theu places Ueetf at thb left half 
of the units cotuma of the mnHlpllcund 
(the tens of this emifian) u&d at the right 
bgtf of the tone dolufiin ai the muidplt 
ci^ (unite of this columu). lu the units 
window of tbs multfpUoator, twa numbera 
can be reed (which may both be equal to 
eero), Tbe first Is the aumber of the tens 
of tbe partial product of tho units of the 
nmltlpllcator 1^ the units of toe mnltl- 
pUcand. The aeoood la the number of tbe 
units tbe partial product of tbe units 
of the nuiupucator ty the tone of tbe 
multtpUcand Tbe operntor notes them 

At tbe euine Dme he hringa tbe column 
of tbe tens of the oarriage in superpoal- 
tiott with the column of tbe nntu of tbe 
muitlpllcaiid. He reads through the win- 
dow of this oolumn a number which ta 
that of tbe units of the prodnet of the 
tena of the mulUpUcator by the uolta of 
tbe multlidlcand. Tbe total of tbe three 
numbers which appear through tbe open 
shutters Is tbe number of the tens of tbe 
product. If this number Is Baperlor to 
10, the figure at the 1^ Is carried for- 
ward and added to the figure of the hun- 
dreds, which Is obtained by moving tbe 
carriage to tbe next stop at the left. 

It Is then snffldent to read tbe follow- 
ing 

First-— ThrovyA f As unitM leMaw of f As 
eorriape, the tens figure of the product of 
tbe tens of the mnIDpileand hr tbe units 
of the multlpUer, then the units figure of 
the product of the hundreds of the uulU- 
pltcand by the units of the multiplier 

Second— TArospA fAe tens mladoto of 
the corrioye, first the tens figure of the 
product of the unite of tbe moltlpUcand 
by the tens of tbe multiplier, then, tbe 
units figure of tbe prodnet of the tens of 
the multiplicand by the tens of tbe multi- 
pUer 

Tlilrd— /xirifg, tArospA fAe Asfidredc 
ioindow of f Ae earriege, the units figure of 
the produit of the units of the multipli- 
cand by the hundreds of tlie rouiripller, 
and so on and so forth. 

In conclnsinn. In order to make sn oper^ 
atlon with the "mulD,** the multlpUcand 
Is written on the first lino of the cylinders 
ly the successive rotation of the larier 
around tlielr axis, then the multIpUcator 
is written by op^ng the correspoadlng 
windows for each column of tbe carriage, 
the latter Is then moved up by means of 
Dip tabulator stops, and after having sent 
It back to its rmnnal puslDon. the open 
windows are toot (by means of tbs 
blinds) and the maddne can be ossd 
•gain 


A Bamper that SUOm Aloof tho 
Trmck 

A BTTMPfiB bos been psrtoeted that 
eumlnates many at tbe dangers mot 
with In the use of a rigid bumper for 
railroad cars. Tite one main advantoga 
with tbe new baropsr is that, when mov- 
ing cara into troc^ the Instant the first 
car strikea tbe shoes tbe whole crew 
knows It and ttiv alt realise that they 
are coming to tbe end uf tbs tradf, and 
It ^ the engineer's duty to otopi, wberess 
In the csss of a rigid bumper, the first 
noUfleaDoh ths ersw has that ths com 
are gt <Ad oif't^ truck to a afiiMsn 
thd with the <N>ml&g of thto Jolt the 
bos done, Wlrit the uihi of 
most typos of rigid pests tb«W to ulways 
• potototfity of toliifitom tho pwt or ^ 
piiu^ too track. 

TUa bogmy to dstogitort to te nssd xm 
toohUndsM^atvodh ThoiOAiiitooo 
esfobes thscorv^kaslftnAto forosd along 
too roll creattoy t vory to|h fricthm 
wwn nsnfwj w m mt w Um si 
of *U |0 w wW wiSla A lott 
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Recently Patented Inventions 

Brief Descriptions of Recendy Patent^ Mechanical and Electrical Devices, Tools, Farm Implements, Etc, 


PwialnltiK to Amnmutlkm 

ASBOrLAMS — W F Oueokkm Warm 
ICoand* N IL Tli« Invmtlua reUtea more 
pmrtleiilarl/ to u aerofilRiio embodjlnc moaae 
br wbieb to eomiteroct eromlng nn euunter 
air enrronto, M well ae to nentraUH to % 
«iin*Menble ntent the effort of alrtklns air 
fioekota. AaMHif the iriijeete !■ to provide oMins 
adapted to act at a etabllUlnf erranaemeat 
and to aeetat In botli climbing and deaecnt 
of the aoroplano, ae veil aa to Iner^ee Ite 
normal eapabnitg aa to aata maximum apeed 

AIBSRIP — K. A ffoath Nrach* 

N T The tnveatlon relatea generallj to air* 
ahtpa and more parttenlarly to that type of 
alraUp embodying a part of longltodlnal 
parallel rigid gaa oonuinera. the object being 
the proTlaloa of a eoaotroetton appUeable 
alUe to large or amall alratalpa and of a 
nature which vlU afford maxlnuun protection 
and aafety with mmed and effecttveneae, eapiH 
dally aa regarda lateral atabUlty 


Elect ri CAl DgVkdg _ 

BLSfTEIC VAI^MtlWNQ OASKICT — W 
Karacnn, 1S03 Waablngtoa Bt. Lincoln, Meb 
An object of tfali InTdton, riumn In Pig 4, 
It to provide a gaaket to be clamped between 
the Intake manifold and outlet of the rarbo- 
retor» embodying an deetric reatatanee dlepoeed 
acroea the path of the furl to heat and 
vaporlae the latter aa It p aeeea through In 
eulatlng plecea ara laid above and below when 
the gaaket le clamped between a manlfuld 
and carhnretor 

CXIMBIXBD TOOL POTKm AND TB8T1NO 
DBVICE.— A K llHAmx»« SdS No. Pront 8t , 

< uyaboga Falla, Ohio A pnrpoee of tke In 
veatlon la to provide a device whieta le almpte 
and Inexpensive, and which may be readily 
carriod on the belt of a repairman in poelUon | 
to taellUate teattni without removing the | 
device, the tool pcnwh bdug aleo carried In | 
convenient poaltlon to permit the ready in. 
aertloa and removal of tools need In repairing 
of electrle apparmttu. 

BLVCTRIC 8TOm--A. 0 EUnalNoroir, 
Marlon, Va An object of the InvrntloD la to 
pro^e a simple compact electrle stove In 
which the generated heat la under e much 
finer degree of control than la nanally the 
ease. A further object la to provide a tber 
aioatatle device a^ mean* whereby the 
beater circuit may be opened and clnead at 
predetermined temparaturee by the use of a 
aimple means In connaeUoa with the ther 
moatat. 

CUBUKO IRON— T L. OlNNia, addreaa 
Oeo. P l*arker. IIP W 4Jd 8t, New Tork, 
N Y An ObJeot of the Invention le to pro< 
vide an electrically-heated cnrlbig Inn wherein 
the heating medium la eo poelUuacd aa to 
iwodnce tha desired reaolta without Inurfertng 
with the movable part* of the lion A further 
obJaet la to provide a enrllng Iron with a 
hair retaining member, eo pivoted that the 
thumb la raleed only a minimum disUnce 
from the handle when aetuatUig Ue same and 
to offer aa little obatruotton aa poaalbU in 
cniUng 

Of Itttgrwrt to Ftrwe ri 

HOO FVBDRR.— dr H. Faot, Waverly 
Iowa. The Inventloa relatea to a feeder In 


connection with a hopper und adapted to be 
aetuated by tbe animal for feeding a limited 
quantity at eneh operation An object In t«i 
provide a feed box with a flapper bar neur 
(he botliun lu order to prevent the nnimnia 
pUylng with the mechnnlnm, und a covering 
member arranged with meuna for bolding the 
name against removal while allowing n par- 
tial opening for refilling purposes 

OLHV18.— W roiTM, n P D No. 6, Aurora, 
Oregon. Aa Important object ot the Invcnttou 
la to provide a pin and elevla device of the 
type need aa draft ooupltnga in agrlenltural 
ItDplemeuta, veblrten or the like and which 
will prevent tbe accumulation ot dirt, aand, or 
other foreign auitier around the lock Joint, 
Another object la to provide a devlee whleb la 
Bclf-locklog aimple, and In which there wUl 
be little liability iff Its catching on other 
Working partA 

DtOnCB FOR (3RINDI\a TRACTOHfl— I 
R R. Ptim, MbrrlA HL Among the objected 
of the Invention la to provide a device for 
grinding tractors of varloue types in whleh 
meane le provided for holding tbe atoertng 
apparatua nurd In plowing in such poaltlau as 
to keep one of the front wbeda of the tractor 
Id a furrow Tbe device can be quickly at- 
tached to the ateerlng apparatua of a tractor 
without altering the atnictiire In any way 

ATTAC'tlMnNT FOB FARMING IMFIJG- 
! HKNTB— J F Cook, 846 Rruuawick 8t Ban 
I Francisco Calif The purpnae of the Invention 
Is to provide a simple attachment which can 
be appUei] to any standard form of two-wheel 
farming implement by a alight raodlfleatlon of 
tbe Utter for converting tbe Implemint Into 
a eetf-propelled one or Into a tractor whleh 
can be utilised for drawing farming tmple- 
mentA Tbe Invention further provides means 
for driving tha wheels of the ImpUment, aoeh 
meaoa being readny alteckable and conutmoted 
to allow for dUrerenClailon In movement of the 
wheelA 

PORTAfiLB IRRIOATION APPARATUS — 
W F Giinriv, Watoaga, Okla The Invention 
has for Its objeet to provide a portable Irri 
gxGon apparatne whtcb la light In weight and 
which may be need economically for field 
cropA A further object la to provide tbe ap- 
paratua with a system of ptp«A bound firmly 
together and mounted on standards provided 
with caaterA It being ponlhle to raise the 
pll»ea when they are to be moved to a new 
poaltlou, eo that they win not interfere with 
the growing plantA 

POWER-DRIVEN FARMING T1C1>LKMBNT 
— J T UICKWAN, Jr, Mpringport, Ind The 
mala object of the Invention U to Jnereaae the 
range of use of tbe power*drlTen Implement 
and bring about delicate directional control 
00 (hat it can be turned practhrally 
in lla own length with eaae, and further ob- 
jects relate to the mounting of the ground 
WheeU Whereby the machine may proceed with- 
out dIflUolty over uneven, rocky noil, avoiding 
Injury from tha aneounterlng of obauelCA 

MANURE REMOVER.— «. B Bbowm R F D 
\Oi 4 Mlddleabury, Vt. The general object of 
the Invention la to provlda a fleslbln carrier 
ndapted to operate In a treueb beoeatb a 
stable sad adapted to curry tbe maDore there. 


from ontwanlly «h well «h to iimvhle fur 
autobiatleally acrapliig tbe manure from the 
carrier to i It Into a wagim 


Of General Interest 

PROweriiMi i>HVi( t toil tRuiT jAnn 
AXD THK I IKll r W \ot vu 745 H Julian 
Bt , Ban Jc»ae ( allf Tbe primary object of 
the Invention la to produce a device which 
may be appllMl to fruit Jare to pnilret nnil 
prevent the ume fn>m rrncking wbrn hot 
fruit la ptiurcfl Into them Tbe device la 
extremely aimple and ronaUting of a funnel 
a protecting ehiild, and a supporting rod 
extendlbg Into the jar It may be manufactured 
aud sold at a low eout ( K«h. |> Ig 1 ) 

ATPAOHMPNT hOR T^TTANIW— J 8 
AnaifaoN^ P fTonaton Hi Man Antonin 

Text A The object nf the Invention la to 
provide an attachment especially adapted for 
dlaglaying c<imiN»-bnard aud the like but alwt 
adapted to display articles nf merchandise uf 
any eharacter, and adapted to he attached to 
a stand having a vertical rod In inch man- 
ner that the attaebmant may be adjusted 
aaally attached to and removeii from tho rmi, 
and tbe article adjusted toward and from the 
rod (Heo KIg 1 ) 

TlIRfAD OUIDR AND SUPPORTS W 
OLtvna and II Dri cKKit, addreaa J W Oliver 
16 E Snrd Mt New ^ ork N \ This In 
ventlon relates to a simple and economically 
manufactured thread guide and support which 
may lie readily attached to the hand of the 
person using it ami in which tbe thread la 
led from tbe ap<Rd through a guide or shuttle 
<iu the atipport In auch manner as to eliminate 
any tendiucy on tbe part of the thread to 
unravel or simrl Thi di vice shown In Pig 
J, la made of aluminum, thus rnlurlng Its 
weight to a minimum 

BIIAVIMI J1IUHII— P P PiPlUA, 813 
Forest Avo, Itmus N \ The Invention 
relates to a brush by means nf which U la 
poBslble to either apply soap to the bristles 
of the brush, or that portion to be shaved 
and to mix a separate and Indeprndent latber 
for each person A further object la the pro- 
vision of a brush which will carry u supply 
of water, and provide an adequate amount 
toatantly for uan in forming tbe lather uf 
prtfper conalstency 

DIHPEXBINO APrABATr8--J H I IM 
PEkT, c/o Umpert RroA, 625 Qreenwlrh 8L, 
New York, N % An object of the Invention 
la to provide an upparaliia whereby eogoo 
extract may he mixed with bollliig wsur 
Another object ta to provide means wbireby 
the proportions of waler and coffee extract 
can be regulated by the mauipiitatloii of s 
aliigla handle which controls (h« Uow of the 
water and coffee Into the rccrptsi !«• 

BILO II(K)P riGim NPIl >\ Zi ix:il 
(oblesklll N V This tiircntlon roUles to 
hoop tighteners whlib will serve the double 
purpo***} of a tlghGmr and a laddrr Th« 
device is c<»m|uira lively easy t» Install and 
although primarily In tended for use on alios 
may be utilised snccesafuliy on vnts or similar 
types of coiitaliHru which employ hoops. 

COMPOSITION bOH MAT! HBS AND 1 ROT- 
GBB FOR MAKING S\MR. -M PRAUiti Santi- 
ago rhlli An object of (be Invention Is to 
provide a psslc for ma lehrs which will have a 


low specifle grarlty and contains a minimum 
of potassium chlorate and a aubatanc# which 
will |>rwetjt tbe uatural decomiHiitlttou uf the 
potassium chlorate The composition con- 
tains sill h nai live nisterlslH as saw dust, 
cuke t to. which have a low siicrlflo gravity 
and arc highly Inflammahle 

4 OMINIBITION OF M\TTtR— H BaEItW 
iioLTX JJO Madlanu Ave New \itrk, N Y 
Ibla Invention nlates to a cotniiosltlnn to be 
baked Into a pie emst It consists uf the fnl- 
lowing Ingredients in about the proportloas 
speclOed namely two cups of white Hour on* 
cup of butter and two tablespoons <if tea lu- 
fuslnn, produced by soaking one-half teaspoou 
of tea leavea In a tumbler of water 

MANIJKAt'TlIRK OF AIJtTIfrNK CYAN 
IIYDKINH- W Raurr c/o Kohno A HaaA 
liarmstsdt llessla Oermany fbe pruceas 
relates to the manufacture of alkalcyauhydrlns 
from alkylenehalogreiihydrlns and a sidntioa 
of cyanki ebaructcrlsed thereby that the 
rhangH lakes plare In a pure water sululloa 
under the influence of cooling The prismas 
of preparing etbylenecyanbydrln which com- 
prises causing a re-artlun between cthyleua- 
brorabyilrlii and potassium eyanld dissolved la 
water at a temperature uf 55* to 60* C 

IM'd I-.— IC A Am XR c/o John A Poiilaon, 
5th and Market Hi Chest 1 r, la The prims 
object of tbe Invciitlon Is to construct a doll 
In rnirh a manner that any one of a plurality 
of facial expressions may be displayed at will 
A further »bje<t la to an eonntrurt the bend 
of the dull as til remler the ssiae capable of 
rotstiun about a v< rtical axis to dlopoae one 
uf the several facial expresalons In display 
position 

I r I CBTR AT^ l> CODb — L. I! ^nv i tii q/o F 
Hoeh H K. IRtb Ht New York N Y This 
Invention more particularly relates to a coda 
for uae In connection with wearing appareL 
An Object Is to provide an llluatrated etala 
whleh will permit of a person sending a mes- 
sage In code form which will relate to ar- 
tlclea composed of a number of separate nnlta 
grouped lugethur to form a complete wtaolcw 
Thus a i»eraiiu receiving Ibe message wUt ba 
cnshletl to eunipretaeiid what Ibe sender d»- 
slrcA 

LlCJUT O P Buitii 27 Ricardo 

Ht Worrhesitr Mssa A iiidjjeci nf Ibis Inven- 
tion Is t» provide a derlci In tlie form uf a 
strip whleh mny be nttacbnl snomd tb* idgs 
of a door frame to prevent light from paaalng 
thrtiitgh any craeks nr erevlcew A further 
ohjeet Is to pnivlde a strip primarily designed 
to kieii ttiiilesirable light out uf dark roomA 
such as are iisiil by phutogniphi rs wbkh may 
hr temporarily attached wltbuul scarring uf 
the W(HmI Work 

CDNTAINbR— C II (ARTLnKJE 6020 Baul 
St hrsnkfort I*a The liiventktii relates to 
(untnliieni more imrileularly adapted for con- 
talnliig and dispensing liquid prtMluets. sneh 
as salad oUa evaporated milk Mynipa etc 
All object la to provide an effective draining 
of the ci/iitcnts to prevent waste In dispensing 
from the container by ttai flowing of the 
oiiuteuts over tbs outer aurfsee Tbs devlca 
Is uf nrdlnary ('onalruetlon aa cuuim«i»ly used, 
but with a verllrally exicndliig drainage ebaa- 
uel In which nil upiulng cut Is made 

ItlCRINO ATTAt UMFNT FOR CANS— G 
C Hwkkvt, 1i4 t oluiiihta Heights Umoklyn 
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N T Tlw InTeotloa rdatM to poorlir 
tMbBioiita fur wfetal eaos. oobbooIt omployod 
for ihlpplnK coiol«D« oU ood otkor UqoidiL 
An U to provldo a dovleo ta whieli a 

rertTHibio fonnel faelUtatfa tba Alttag and 
fwptjiiiR uf tbo coatalaor A fortbar objaot 
la tn prurlda a poariof attachwat wbleb will 
be altupl*. atrona and oomparatlraly Inaapan 
airs to manoCaetnra. 

PliAC-nEKD APPARATUS FOR PROJIK! 
TION imvicna —c ll McgmiJUN c/u Prau 
Oaaatta Oroan Ray Wla. Tba parpoaa of tba 
iDTaatloD la to prorlda a Him boldiDg and 
faad darir# from whlab tba flln may ba fed 
from Ita canter Into and throupb tba proiaettuc 
boa and from the lattar on to a taka-up wheal, 
the hub and one alda of which are detacbabla 
with reapect to the oppoalle alda ao that tba 
aim may ba bodily mnorad and ralnaertad In 
tba faadlny reel or bolder 

BAAKRT -^C F KoTHwaf-L. Polamboa, 
Mont Tbe objact of tba InrcntUMi la tu pro- 
vMa wbat la known In tbe undertakara bnal* 
neaa aa a pick up * baaket A further object 
la to proTlde meane whoreby tbe manual 
Hftlna of a eorpMt from the baObet on to tba 
ambalmbtR table la altmlnated and the opera- 
tion tbiia made more aanltary, and the dancv 
of aprradlov diaeaan laaaenad 

TOW TANB.— J nuouAM, KF I> No 3, 
Waterrllet Hlcb The Inrention rvlataa to 
tow lloPM partlcnlarly adapted, althoujib not 
n aeeaaarUy tor uaa In banling ntalUd motor 
can. a pnrpoaa belnf to provide a simple line 
oomprlalng a main aaetlon, and branch aee- 
tiona bavlnf their free ends formed with eyra, 
and having knotted ends, adapted to extend 
tbrongh the eyes am] locking blofka, elldably 
fitted on the eyre for locking the knotted ends 
with tbe eyes. 

CUPPING IIKVICB.— W Oowna, OOW IJtb 
Avc , Tampa, Ma Tkla Invention relates to 
hand-operated elipperi adapted for uae In 
gathering fruit, fluwrn, and the like, from 
treaa and bushes. The purpose la to provide 
a lUppIng device which la of extremely simple 
and luexpenalva eonatniclloa, and capable of 
Wine secured tn the hand and operated by tbe 
thumb and fureflnger, icavlog the three ftngera 
and the palm of the band free 

l•UOrRgfl OF UAKISG AHBKNATB OF^ 
LBAD — M U Towre, address The Niagara 
Sprayer Co , HIddleport N Y The luven 
tlcm baa for Ita object the production of a 
aoft, fine precipitate of arsenate of lead which 
la suitable for uae aa an Inaecticlda with little 
grinding Another object Is to provldo a 
procesM in which a means la provided for re- 
ducing tbe pareentage of soluble arsenate In 
tbe Insecticide below tbe amount which le 
permitted by tba laws eoutrolllng the quality 
•f luaecttcldaa. 

PROCEBH OF UAKINO I.BAD ARBKNATE, 
— If b Towaa, addreea The Niagara Sprayer 
Co Middtepurt N > The Invention relates 
more partlrntarly tu a process of the class tn 
dlealfd In which a eaUlyat Is used to hasten 
the reaction between the litharge and arsenic 
add An olijcct la to produce lead araenat# 
having a low aolnblllty so that tbe rrcorcry 
la nitration will be maximum, and the lead 
arsenate eapaelally suitable for uae as aa In- 
aectteldik 

CARPET OR THE I IKK MOUNTING FOR 
STAIURAYR.— C n Asuhtbovo. J-tOA liar- 
rlaoB Ht San Francisco, Calif The inven- 
tion relatea to maans for nionntlug carpet or 
the like on atalrwaya. and has reference laara 
particularly to a Plate made to receive the 
strips uf material to be mounted and maln- 
Uln them la fixed relation, relative to tbe 
steps to be enveved. The primary object ta 


to prorlda a taat|da mmm» of wpohlni «t «90 
In which tba carpet or oororisg hao We o o i a 

worn 

THREAD GUJDB AMD RljrPFOBir— ^ W 
Ouvm, s« B. Urd St, Mow Todt N T This 
Invention baa for an ohjoet to pforldo n light 
aupport tn which the UaMUty Of the thread 
to snarl or harooie unrtiMad from the apoed 
beyond a required amount lo prarentrd, and 
by reason of tW narmwiiaoi of the aperture 
through which the thread pnoMa It wlU meat 
with mom or laoa frIetkA, thaa will not run 
too freely The derlee Ig oanotroeted to be 
worn on the wriat for tho mct 

COMB-— 41 R. AurwaiF, P« O Box 
Aaherllle. N C The Inveattoa relatea more 
partlcnlarly to eoiaba daolfned tor otralghtcntug > 
kinky hair, an otajaet balat to provide a comb | 
In which a morahle membe r oparmtaa to clamp 
or frletlonally band the hair hat waan the ssmu 
and teeth of a atatlonary member, ao that | 
when the comb ta nmvad through the hair, It! 
will <qiemte to stralghtan the hair, aapcctally 
whan the eomb ta haatad. 

SMOKINO 3 UcQvcmtn, 6681 

nth Ava^ New Yoih, N t Ausomg the objects' 
of the inveutloB la to prorlda a eonatructlon 
wbarela tba tobaoao ta protaeted at all tlmaa 
and U pooittanad ao that the noka will , 
readily paas out of the mouthpiece. Another' 
object ta to provide a round-ahapad bowl with 
aa opening in lias with the auuthplaoe, where, 
by a good draft will be produced and the 
tobacco win W protected agalnet rain 

OA81NO OOWU— ^ M. AMimaooit, Box St, 
Station 1, New York, NY In general tbe 
Inventloa relatea to a raoaptaeta having a 
highly poliahad interior aurfhea, which nwy 
be flllad with liquid to form a redaetlag snr 
fees Into which a persou, nalng the device, 
may gasa, wbaraby the coneantoatloa of their | 
tboufhta may ba amlatad Another ttajaet ta 
to provide a rveaptaeta which ia arttatta and 
ornamental. 
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TUOU—A 3 Br ana, lOff Plymouth St., New 
Haven, Conn The Invention relates to an 
auger which la eepectally constructed for bor- 
ing throagh seams or aeason-cbw^ an object 
being to prevent the chip* of borings lodging 
In tba aeams and elogglog the tool caualog a 
loaa of lima to the operator, the upper edge# 
of the tool ta formed with a aeriaa of teeth 
and upon being actuated la the uaual manner 
any chlpa will be eFectually removed from 
the borck. (Bee Fig 0.) 

CGNmOLUNG MEANS FOR SPRING OP-j 
BRATKO FAUCICTS--<] A. HtCKKaU. Box I 
634. Pearl River, N Y Tkla Invautloo, shown 
in Pig. b, provides a derlee of simple and 
durable eonatructlon, rsUabla in operation, 
easy and Inexpanilva to nutoufacturc, and 
effective to control the fiow from the flaoeat. 
so aa to malnUlB and vary tbe flow aa deatred 
The eoutfoUlag means Includas a awlngingj 
cToaa head, a clamping bar, canted by aald^ 
cruBS bead and a clamping acraw carried by tbe 
clamping bar for ani^ng the spring faucet. 

LKYHL HOLDER.— F. Bptuw, ItanaSMl 
Hotel, 403 ) 0th St., T«oa Angetaa, Calif Ao 
object of the Invention ta to provide a level 
bolder which will recelva the ordinary type 
of pocket spirit level and aupport the same 
against a straight edge, ao that the level can 
be used on ah extended snrfaeau A further 
object !■ to provide a derloe which can be 
manufaeturad and sold at an extramaly low 
price 

T.OCX.— F 3 Dowuira, 420 W lt4th St, 
New York, N T Among tho okjoeto la to 
provide a lock having aafOty matM owing i 
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aMMMttNW t* «IMM Ik* Mr U M lM M am 
•mt thdt tho bif fetml Is m nnH turn tM 
iQsfe. A turthor okW is to rmwMs mtuu 

whonhy tho taMtug or holt hdrfloh mgy ho 
hdd hi ol«h«r of two pooltlou^ oho of irhM 
la tor hoMlug the boH pro J i eto * to poa W an 
to ho further p ro ja o tod hy tho door Juuh, tho 
othor pooltlon ta to prorout oooporhtlou with 
tho door Jamb dovtao. 

WOOD SAW,-,*«. A. EtoUHi* Oto MU JenOSr 
tmvomo, MtaiB. This to v a w aoh tototoa moro 
porttaotarly to a pdo or oocuAroed orooi «ut 
aaw, Oh oh^ bolng to piwvMta mohu tor pro- 
TOBttaf ntrilng, vtarattau and latovsl dtaptaoo^ I 
moot of tho oow frotto and maouo for fanlB-’ 
tattag tho movomant of tho miw framo dnrlug 
Ita opoihttau A furtbor ohjeet ta to pnrMo a 
aaw whMi ta atmg, darahla and oapahlo of 
adjuatmont 

CROSSCDT SAW ■OtTAUSMI^— L* M. Kto- 
MXir, PUlmora, IIL Aa akjaei of the lavauttan 
la to provlda an attnehUMOt for aroaa ru t aawa 
which will enable a riugla operator to aOalanUy 
operatt tho sow, gtvtag him tho aoeomafy 
purehaoe and Itvorago ao that ho eon offactlTo- 
ly ttoa the aow In aay cutting poolttoa. A 
forthor ofejoct Is to provldo aa oguanaar whleh 
can ho convenlantly attached to aay Mdtaary 


CAUFBRSw— w B Laurtom. Hich. 

Tho primary object ta tn provldo 0 oollpor ta 
whl^ the 1^ tharaof are autemattaaJly mala* 
lalaad ta contact with tha orork by laachairtfol 
maono Inotaad of dapsadlng upon tho g ripp i ng 
actloB of the hand ot the opara ta r, aa ta tho 
common praetteo Tho dovtao ta partlentarly 
adapted tor detormlning aad marking tho con 
tor of a body for whtah pu r pooo a coatartng 
rad ta psovUod. 

OATB VALVB,— g C Smith;* 00 John St, 
Now York, M Y Tho lavoattea partteutarty 
reutoo to o a til d o onow aad yofca gate valvoo 
ualag a yoke ataovo or haahlug. Aa ehtaet ta to 
provlda a gats vatva wharahy tha yoke ri aova 
or butolng aaa be readily rem o v e d, rapliMad 
or rapalNd without dlaturblag the yoke, 
whether tba latter Is coat aolld with tho 
bonnet or forma a oaparata part 

PIPE PATCH— W U Loho* R-FJX Mo. t 
ladapaudenee, Sana. Tha objaet ta to prorlda 
a plpo patch tor repairing laaka In gaa and 
irator pipe*. Tho eonotmetSmi eotahtnas a 
curved patch plate and the gaakat of a clamp 
eomprlalng a 17-ahapad yoke and a eoeparatlog 
praaaer bar betog Intoraagagad at oua and, 
tha p raaaer bar having an eye at Its oppoatta 
end, roealTtng a threaded aad of yoke, and a 
nut, holding said aye la position on tha yoka 


Hentlag sa d ligktlRg 

FURNACE.-^ J Obanut* TU Lockhart 
St, INitsbargh, Fa. Tbe Invention relatea 
laoro partteutarty to hot air fumaeae for 
burning natural or coal ga aae, tho purpose 
being to provide a atmpla, durable and Inax 
peaatva furnaea haring a hot-air ehamher and 
gaa paaaagea ao aaaeelatad tharawHh aa to 
tranaalt to tho ehambor with tho greatoot 
dogrto of ofitetaney all tho hoot goaormtod hy 
tho burning goaoo without tho latter oogring 
In actual contact with tho air to bo hoatad. 

nSATINO DBVICa FOB MVAPORATORS, 
PARTICULARLY MVAPORATORS FOlk DRY 
ING FRUIT— F WlbLlAMS* 80 tUng WUltam 
St., A de taMe, South A u^T Ol ta , Auutralla. The 
invention partteutarly xalataa to evaporatoro 
for treating aad dryjlag fruit, and It baa bean 
aapactally davlosd la order to prorida davlaaa 
wharahy tha ate la tho ovaporator may ba 
koatod oTOBly aad oMaettroly without contact 
with tho furaaoo ghstab tomogh oeto of vw- 
tteal taboo avfiagid In rowi tranivoroely* 
there betag two or mofea rowe of taboo In each 


tho stat 
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FLAITIMQ afAOmMa.^-HQi* and li. i|^ OfU, 
tssa s. hth ft-, W* 00 | Tuxba Tho Uhfai^ ta 
to pforido a ^ttag tawhtaii wMa oMihlai^ 
fUdo or plalta tao otath la aooorilaa or otM 
doriiuhlo otylo of ptalttag^ grhtai^ upgUsa hmt 
and an taoutag pfOMira to tha stotM dailag 
tho opo tu tiou jihi vhlih ta §3 tfmpit pad 
durahto MoipMttah, riltaMo and oagf aad 
iBOKpouaivo to htahuflttturo aad matatota. 

PBICnOH TRAMimhSIOM XMQVAMlhK. 
-*« KiillmuMWV* 3*g W* 4th Mt, LoadriMiw 
OOIb. Among tho ok j aoto off tha tnvautiou la 
to provldo u dovtao la srhtah mouuo ur* pro* 
ridod for tataurttag a drlvlag toeeo from tho 
drivo toaft to a ohoft to bo drivoa w it ho ut 
tho uoo of tho uoual gaar^ obalu uai mfsket 
mewhoalM, or bait aad puDeg dovtao. A 
furtoor obfoot ta to pvovWo fir yovetotag tho 
dlroottou and Taiylag tho matd. 

ICM ORMAlf SANDWICH ICACRlinL— B. 
R P a oF ua * Boa 410, Goal p, O, Mow Turk, 
NT Aa objoet ta ta provldo a rimgto haad- 
agorotod utauril adapted to be pluaged tato a 
eoatolaer of loo croam, oaRytag with it oho 
htas ul t, aad oo d ost ga od aa to roco l vo a ilm 
of lea eream of oultaUe thtefcaaoo to eeaatitute 
the Siler he t wesa tbe h tat uta aad a ooesod 


the cream after tha deriea to withdrawn tram 
the eoautaer, 

RACK BVAPOBATOR^-F. WILLIAMS, hS 
King WUltam Sh. AdataMe, South Auatnllu. 
AuatruUu. tuvuutloH rriateu to ua ovup- 
orator of tho typo kmtwu an mek ovapotutoro, 
and It hao hoeu oopootally dt v ia ofl to prorido 
an ovap<«ator with which tho drying p r ooemeo 
may ho completed la ouo buOitogi the dovtae 
haa been parttaularly cenatr ac te d for drying 
frulta hut auy bo roodlly adoptod to treat 
other meteriala. The ev a po r ator aomprtaao 
a preparlag room, sutfur ohamheiy a wlltiag 
room and ah ovaporator chaaUmr, 

ROTARY DOFUCATOR.— Ik. P BOSC, t» 
Ruo Notre-Damo do Roeouoraaeo, Parlq, Franoe 
Thta dovtao may ho appllod to all klnda of 
rotary daplteutore hi which aUnolta aro om- 
ployed , It rotateo more parttaularly to aa up- 
paxatua destgued to effect a uniform taking 
of tbe Inner eurfaee of the cylinder aad tbe 
removal of all exe see of ink, retarulag the 
excees Ink Into the ink-boa and cleoalBg the 
cylinder otter the eoplea have been mode 

PAPBR-MAKING IfACBlNB.— L. B. Mil* 
xar. Box SSI, Sandusky. Ohio, AaMUg tbo 
uhjeeto ta to prorido moani for rootovlag tho 
motatnro frMs paper labrie whtta tt ta awring 
In the form of a aheet A further etoect ta to 
prorido u blow nU ogalnot whtah pupor, fahrto. 
ote , to amoothly held hotwesu perforated 
aproae, stripe, or eoaveyere, eo that air el aay 
dealved t em per ature eau he toreed throagh or 
tote floataei with tha Xhaet to remve the 
motaturo t he refrom. The dovtao auy utao bo 
utinxfld aa a oonveyov tor cbomtaata for dl^ 
taloottag, or itanlda for oatorlaf the Shoot. 

AUTOMATIC BGALB^A. BPd A. T Mo- 
LUQO, 082 W Margutou Avo^ Cbtaaga, ill. 
An okjoet of tho toventioa ta to provMo ua 
automatto auto adapted primarily for wrigh* 
tag ooal, hut aoC mmdato to tkla Uad- of 
material, arraagad to eoattauoualy weigh oquol 
quantitiea ta aa totar mlt tently roanlag otrum, 
A fnrthar objaet ta to prorido a staittog 'had 
otopplng Buchantam. tfed ooAotlag purto holag 
re^oetlvoly made to opoiato by tho ooai- 
dtaohargo valve und tho oeolo beam, tbo two 
porformaacw tafclag piaeo aatoouittenilyr 

NOCK DRILLING dUCIIUnL-4 A* KhAM* 
ptTu* TaUtaa, Tsmtoiy of Alaska. An tm- 
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If to vmM* f auMblM In 
vhlfk tk« p«w«r mmj bo nbpttcd 41rcet to tk« 
dvUI tfcroMffh a p fl ttro ifnfcfutnai train to 
toipatt aalbno, eonataat and oOatant opora* 
QTO awvoBaot Anotbv otOfct If to piotant 
anvara anaonal and dfatnetlTf tOf ■■ from 
Mog fit tip la thf drill bp aatomatleallp r«- 
tiariag tba power when the drill le laaimed, 
eaqght or othorwlee boM aimloet tu normal 
operatlro moremeau. 

AUWdATlC VAtVS CONTBOL^-T Cna- 
aaw. Colonial Botel, CUlUootbfN la TUe In 
Tontloa relatee to Talre control BwbaDlmn 
An object to to prorido a dorice bp meeae of 
whiob a raire, nieh aa that leading tram a 
rindge-treating tank, map be operated aoto* 
matleallp and perlodleallp wltbovt anp atten- 
tion, the operattoo belni bp hpdranUe meana, 
ther^ iaenrtng the poattlre opening and «kw- 
Ing of the Talre. 

«TBAK KCONOICISBB^ L. Baanm, OU 
■o. 2Bd 8t, Plalntteld, M J The object of 
thle inrentfam 1* to provide a device of the 
dharaettr veeifled, adapted for aae wltb eteam 
eaglaee and to be arranged between the boUcr 
and the engine for ooneerring the exbanet 
trett the anglDe and returning it to the boUer 
for ra^ne before the exhauat haa loat tta 
beat 

MOTOIl-nafBINChBnRNINO-lN STAND 
H VAnhBj c/o Wrap-Dkklnaoo Co , Inn, 
Shreraport, La. One of the prinripol objerte 
of the Ittventlon la to proTkta a atand of the 
nature eat forth, ennetating of a hinged table 
for aaeorlng the cpllnder Uoefc In place on the 
atand In ench manner that the cplt^ar block la 
made aeceaalble for Inapeetlon, aaMmbUng. 
raanovel. adjuetlng or fitting of parta, without 
removlag tbe bloefc from the niaebtiie. 

LAJSRUNG ICAOH1NK.W Q ImAvin, 
addreoe Uerbart L. Uarrlngton. c/o UMh Can- 
ning Co., 29tb 8t and Pacltle Ava, Ogden. 
Utah. An object of the invention la to pro* 
Tide metna for feeding eana onto a track and 
for moving tbe track Tertknllp. ao that the 
oana recelTe flrit a daub of paate, thea a 
label, and then a araoothlng or preeaure brnata, 
Co firmlp applp the label to the can, all of 
aald mechaiitam operating in nnlaon and elmnl- 
taneooalp the eeveral operaUona t a king plaea 
at different atattona 

I4AWN IfOWSB ATTACnMItVT.— W 3 
Bduu, Plattevllle, Wla The invention relatea 
to a bladoMidJoatlng mechaniam tor lawn 
mowara particularlp thoaa tppaa of movera 
which omplop aeriaa of rourp bladoa oporating 
with a fixed blade to aeeer the graaa Ao 
object ia to provide an adjuatiag mechaniam 
which will be alAple in conotrnctlon and 
adapted for uae with manp mowera now on 
the market, and which will not graatlp in* 
oraaae the aeiiing price of the mowa 

EXTRACTIKO APPARATUS.— J B. JhiraoM, 
gfi4 Mclntpre BMg Halt Lake Otp, Utah An 
object la to providv an eduction appaiatna for 
extfhctlng volatUe and iSqald aubaUneee from 
BoUda and more particularlp oil from oil abale 
and aand, or tbe Rke Another object ia to 
provide an apparatna wheithp practical reruv- 
erp map ba accompllabed, the apparatna being 
formed in aectiona or Independent unite, eon- 
naeted in aeriea, ao that the alia and oapacitp 
can ba eaaUp varied 


Madtchi Pericaa 

STRlsaSD INSTRUMENT.— W A. VxMaoM, 
filO No Oabrert St Balttmora, Md The In- 
vantlon haa for tta object to provlda a Btrlng 
(aatmment bp means of which a large vartetp 
of aonnda and of mualeal tonea map be pro- 
dneed, and wbleb map be operated in a rarietp 
of wapa A fnrttaar object la to produce an 
laftTBBMnt wherein the tenaloa of tbe atting 
map be eonarantlp varlHl to produoe eliding 
toaaa, commvnip called Jaia. 

BSD PAN.— B D AsnARAK, 386P W MadL 
aoo St., Chicago, HI Among tbe objecu of 
the Invention ia to provide a bed pan having 
a MmoraUe waterproof Ublag wbleb map be 
bttrnad, thu making tbe pan more eanltarp 
A further otajtbt la to provide ah Inaxpenalve 
UaJBff which la convanlent to handle and 
WJUab wlU render the waaUag of the pan no* 


Mmstohl Dcvic— 

imUXJtnNQ DKVICK FOR SOUND RB- 
PSGDtCEBS^. B Ocdonla, Wla 

TUB fnvantloa reMtaa Co bbunograpba and 
ttsfiar aottad*MproBndaf Bonddnen, lU object 
Ih to provide a modnhitiBg device for aound 
wpcodtte ar a, artmnged to enaMa an operator 
fo Ttag the vAratorp action of the diaphragm 
at tritL ^withar ohjaet U to permit of — 
itthdhtair thfi modpUtor t« 
k a« h«w Mfwdnr doBidnMtril. 


Piima Movera and Their Acceeaoriea 

INTKUNAL COUiUUBTlON SNOINM— R. U 
IfAxaaAav Fairfax, Calif. An object la to 
provide an engine of the twinerUnder tppo 
which la acavoiged ae eompletelp aa an engine 
of the fonr-cpltndcr tppe A farther object 
Is to provide a device in which tbe explosive 
charge is forced tbrougta the botteet part irf 
tbe motor, tbarebp not onip rendering tbe fnel 
mure eaaUp ignited and conaumad, but alao 
tending to cool the engine 

SFARKIVO PLUG WITH BBTAP rLBANlNG 
nLBCTRODBB — H BcHnaan, 1« Garrenne Co- j 
lombea. Seine S8 Bonlevaid National, Pranee* ! 
Tbe tnventtoa relatea to aparfclng plnga need | 
for tbe Ignition In Internal combuatlnn motors , : 
It la more particularlp ebaraetprjaed bp thej 
fact that one of tbe electrodes la movable or 
that both aleetrodeo arc movable relatlvelp to 
each other The arrangement haa for its 
object to perform a self-cleaning of tbe parts 
upon which tbe apark takes place, that favoring 
the operation of the aaotor 

POWER PLANT K BouiTEAKD, dfiffi 
Qth Ave., Brooklpii, N Y This Inventloa re- 
lates to Jateruai combustion engines, and has 
In view to fnrnlsh a coinbuatlble fuol at re* 
duced coat, to conserve the beat unite cm 
ploped in the production of said fuel to varp 
the qnantltp of fuel during the period of 
emplepment thereof and to emplop tbe aurplua 
haac Incldaat to the formation of aald fuel for 
variosa purposes. 


Bailwmja and Their AecgMorlea I 

railway car WniSBTAl A'Td ant 

LxTTUiriaui, Bxtra, Iowa Tbe purpom* of tbe j 
invention la the provision of a special form of 
car wheels and means for supporting them on 1 
an axle, wherebp the wheels can rotate to* I 
getbtf when traversing a atralgbt atretch of 
tract and Independentlp of each other when 
traveratng a curved atretch, thus allowing the 
rotation of the wheels at different speeds when 1 
rounding enrvea and thereby preventing the 
noeven wear of track ralla I 

SAFETY ATTACHMENT FOR AUTOMATIC 
TRAIN BTOI*a— M B. SOP Caples 

Bldg, El Paso, Texaa Amtmg tbe objects of, 
tbla Invention la to provide antomatlc train 
oontrol mechanism, Including a normallp 
etoaad elrenlt, the breaking of anp part of 
wbleb win Insure tbe atopplng of tbe train 
A further object la to provide electric con* 
troUed means whereby tbe engineer under 
orders map paaa a danger polnL 

RAILWAY TRUCK— a B Raxt.nAXT, fil4 
W liTtb at, New York, N Y Among the 
objects of the Inventloa Is to provlds for a 
Jointed car or atructnro of sapportlog trucks 
with operative connections between truck por- 
tioDB, which serve to control tbe allncmeot 
ut the several truck portions with tbe rufls 
under all service conditions, there being pro' 
vided rod and lever connections, whereby tbe 
■winging of eltber main truck, dne to lie taJdnt 
a curve, wlU cause a certain swinging move* 
ment of the center truck. 


Pertalnlnff to Bccrehtlon 

OAME APPAKATLH— A O CotLUAim, TB 
Pine BL, Milford, Mass. This Inventlua re- 
latee to a game apparatus In which the opera- 
tor endeavors to assemble certain ecccntrlcallp 
Buivable members within a fixed space un a 
field. An object is to provide a game which 
win prove Interesting and anusiag, at the same 
time win require great skin on the part of 
the operator 

BATHING BOAT^ Banwro, OKS 6th Avei. 
BrooUpn, N Y The general object of the 
Invention ia to provide a etrncture adapted to 
afford amusement as well as csereUe. The 
atrncturo InelodeM a hall composed of airtight 
compartments having a well extending there- 
through and a scat to accummodate the user a 
paddle wheel In tbe front of tbe well, and 
lovers with hand-holds for actuating the 
paddle, and a rudder adapted to be operated 
l»p elbow pressure 

AMUBEMBVT APFABATUBw— F W^Thomp^i 
WIN, Deed, address Mrs. Bclenc P Thompson, | 
admlnUtratrU, 600 W OOtk Bt , New Turk, j 
N Y The object of this liivenUun Is to | 
provide aa amusement apparatus tor use In 
pleasure resorts, cxhlbltiotiM fairs and other 
places, and arranged t« acrommodate a number 
of paraeogera at a time and to give tbe pas- 
sengers the lllusloa of a trip in an aeroplane 
another objart U to render the apparatos! 
porubla from one place to another, and to 
allow of setting the mum up la a tent or 
other atneinre 

MECHANICAL TOY —P A. UiaavAUU, thOI 
PalOM Rt, Loa U galaa. €aL The lavautiea 


haa for lU object to provide a toy wherein 
there te provided a rotatable supjKirt carrying 
a series of represenutluna of alri'Iaues, so 
coanected with the support that they map move 
upwardly and downwardly wltb respect tbere- 
to, the downward ninvonieut of the une con 
trolling the upward movement of the other 
and also controlUug tbe rotation uf the 
support 


Pertaining to Vehkiea 

JACKe--/r A luKH, HUlman Mteh The 
iavcntioa rtlstra to a Jack of the lever hoist 
typo. An object la to prnvtile a lifting device 
which la eapeclally adaptnl for use with the 
ordinary Ford type of automohlle wlileh can 
be used to raise ibe forward md of tbe body 
of this type of ear take tbe Wright off the 
sprljiga and allow thu springs theinaelves or 
the trass rtxlH ponoected with tbeui tu be re- 
moved and rvplueed (Hee 1 ig 7 ) 

BICYCLE PROl'lJLHlON DFiRl^ri — G H 
W Dooss, 3JI OllvU Bt Algkrit, La The 
InveDtioii partlcnlarly relates to that ty|ie of 
gearing wherein multiplying geara are luter^ 
DoMd betwiNin the spUKket-wheel on the crank 
■haft, and that on the rear wheel for tbe purw 
pose of apeeding up or diirlng the propelUitg 
wheri at a higher speerl than tbe craok shaft 
Tbe iHiJect in to pr^tvlde a device whm 1» a 
high speed and Increaeed power are attained 
without tbe necesaity of rapid pnlallug 

CRATE.— M. R Morrirr, Vrek Kana The 
object of the invciitlim Is to provide a derive 
eepeciallp adapted for uae with motor vehicles, 
and to be arranged upon the rnnnlng hoard of 
the vehicle, and baring means for clamping the 
same The crate is enm posed of d« tachablc sec 
tiuna permitting It to he quickly sssenibl'Ml for 
use or dlaasacmhhrl for storage 

DIRECnON-INDtCATINO HIONAL FOR 
AUTOMOlUldwH —A K HxLtdtJt, CfiH Slat Ht 
Ogden, Utah This Invention haa for Ua 
tdkject the provision of a manually operable 
signal of simple durable and efficient eon- 
atroctlon, which Is aliachablo. to the cowl of 
an automobile, so that the operator can readily 
manipulate the indicating arm to signal the 
direction In which the rcbiciv Is about to 
tun 

VEBICIJB WHEEL.— A B PrMX, City Court 
of Macomb, Macomb IlL Au object of this 
ioventliiD la to pn»vlde a wheel for aulumoblles 
and other vehicles which c^mtalns In Itself 
firing means Interposnl between the rim and 
the spokes, spaced at eqnal distances apart, 
thereby effecting a multiplied resilience at tbe 
rim reJative to the resilience given out by tbs 
Bprluga employed 

ZHBIOllirK llKAinAaUT - -41 K Msangg 
a04H E llrran Bt , Aberdeen, Wash Among 
the objects of tbe InrentUiu is to pro\lde a 
headlight which will automatically swing the 
lights horlS4»ntaUy with the front wheels of 
the vehicle to tnaintalu the light beams paral 
lei with ttao plane uf the front wheels and 
which may be manually u[M>ratefl to swing the 
llghta vertically The device Is adapted to be 
aaaoeUted with variuua types of motor vs- 
blelea. 

AUTf^MGillTB BODY AND JOl’ TIIEHE- 
T 811 v«» 100 \\ ft7th Bt New 
York, N T This inveutlon bos for Ha object 
t« provUle an nutiwnnldle ItMsly haring an open- 
ing for recelrlng the lop when it is lowered 
means being provided tor closing fbe oitonliig 
after thi tup has been raised or lowered to the 
desired imsltlon Another idiject Ja to pro- 
vide a top which will fold to permit uf the 
stowing 111 tbe mien lug in thu body of tbe 
machine 

BTEFRlNfl WIIKRL I.OCK — G ^ Tlanv*! 
420 llabrrsliam Bt Savannah, Oa. The prim 
ary ubJi*rL of the Inreiitlon Is to prurble a 
simple inexpensive meebanism rarrletl by a 
cap engagiable with and dlsvngageable from 
the gear housing of thn alts ring pfvl whereby 
the st«‘«ring wheel may be latched In Us artWe 
IMisltlnu In a readily rtlraiuihle mdnn(.r and 
locked til Us raised or elevatctl poHltloii win re 
It Is Inactive. 

WuRK AND DISPrA^Y II and 

J H UAttTNVg, address John II tiariuer r^va 
Hot Hprtiiga, Idaho. This Invention nUtes to 
a stand which la capable of grasping 11 nd re 
talnliig any type of antomutire vehicle and 
by meaua of which the vehicle may be moved 
readily tu a position In which Its under aide 
will be easily accessible for repairing or display 
purpoaea, and which la so simple In cunstrnc. 
tlon and operation aa to be capable of being 
manufactured at a low price 

WllEBiL— H D RUY Bey B^eel Oo , Stfi 
Park Bldg Detrvll, Mleh Tbe object of the 
iDTeotlon la to provUla a whral adapted for 


uae in any connection, compoaad ot a hub a 
rim and a apokc purtton, which cunalsis of 
two sectIuuH, formed from sheet atari, pressed 
or atamiMd to shapi and adapted to ba fitted 
on the hub and to engage the rim, and to eroaa 
each ottavr between tbe hub and the rim, and 
to bt prasMil together to engagn the hub and 
rim and supisirl tbe hub from the rim. 

WIirKIe4'IMI\ I IGUTFMVJ TtWlI — « 
A l,AVoir adilrcw J K. I,arhaiice Manchester, 
N H The invention relalis to tools adapted 
for use In the lightening ami oiljnsUng of 
wheel chains of the Ui-ed tyi>e ao that they 
can Ih pni|Hrly fitted to the tin A purpose 
Is 111 pnivlili u tiHil which Is uxtnniely simple 
In wnsintvf l«n Is effective In Its wuiic of 

tightening the rhsln 

VAHIABir Hl’KKI) ID^FR TRANHMIB- 
SKA — u 8 ViJiiAM RiHim J-i28 Park Row 
llhig New York \ 1 The primary object 
of tbe invention Is to provide a driving mech- 
anism particularly adapteil fur nse In srlf- 
prfqtclled vehicles a further object Is to pro* 
vide a device which will not only re|ilace the 
differential nierhaulsm commonly employed but 
Is also raimlili of providing for a change of 
driving speeds thus ellmluating the necessity 
of tbe transmission niechanlsia usually em- 
ployed A stlU further object la tu ao con 
struct the devlee that a wide range of speeds 
may Iw obtained 

HAND WIII-RI — H W Dovku Holywood 
Rt 4amis, Norihampiou Fngland Tbla In- 
vention relates to hand wheels such aa art 
emplftyed for stinrlng motor vehicles, controll- 
ing aircraft motor boats gun merhaufsm, aod 
for other piiriiiises. and has for Ita object to 
obviate or reduce the use of cast partai The 
huh la formed with a gnsive adaptMl tu recralvs 
the Inner ends of the spokes, said graovi; balng 
bonnded on two of Its sides by flanges, adapted 
to be pressed toward one another ao aa to fit 
olusely around tbe spokes. 

TllA4-mR iniPFI — E, H WillTiNO R.FD 
No 3 Box 501, Hauta Rosa Fallf One of the 
principal objects Is to provide a tractor wheel 
with meana for auiomaiically cleanlag the 
same upon each revolntton The Inventloa 
further CfmtempJates a wheel haring tractor 
elements which are espable of radial projection 
fnim tbe tread and means for projecting auch 
elements at their point of cunUct with the 
ground aald miana alao serving to retract the 
elements to permit a acraper to co-act with 
the tread fur clearing tbs same of sarth 
adhtring thereto. 


DmIrub 

“DiiiGN KI)h"T~JAU— J Jl IdiCHamu, 
('ambria Calif 

DKHJON bHlR A fH>MJJINATION CHHCICBR 
BDAltl) A\n TUAY M Daio, 622 Jeffuru 
son Bt Beattie tiash 

nNHKiN h'OH A mir holder —t d 

bRcuRaaK 360 Conncctlcutt Hr Ban Francla- 
cii ( allf 

IVWrtKlN FOR A UiriER TOP RECEP- 
lAtTK — M. Wolf, JltUI Tluton Ave, Uronx, 
N \ 

lll«SION FOR A BPIXIN IIANM*B— T A, 
\\ ILHAMS Battle Grouud llasb 

DUBIQN FOR A Ct>VER.— 8 GgiaMAN c/o 
Orisman Mnsktr A lirigbtman 27 Hpnice Bt , 
New iork, \ Y 

DEBTUN FOR A POWDKII rONTAINKH.— 
C H Hi HriiRSV, Rush Terminal Bldg No 10, 
Brooklyn N Y 

FOR AN KL^ \ ATOR HIGVAL — 
I* 8 Van Huivu, The \lkUig Hlgn Co, 617 
Stb Are Niw lurk N 1 7 he Inventor haa 

been granted patints of tbres designs of a 
similar natnn 


Mo wish lu cull aitenrlun to the fact that 
wearc In a pusltloii to render competent sorv- 
lies in tvtry hraiuh of patent or trade-mark 
sork Otir staff is mniposHd of mechanical, 
f I04 1 rleal and chemical eKprrta, thoroughly 
trahtiil to prciiarn and pnsecnle nM patent 
niipllcnttoiiB. Irrespective of the coTnpkx iiatura 
of the sultject matter Involved or of lbs 
siHtelallsed technical or acIcnUllc kiiowledgs 
rei|ulred there tor 

Wn alao have associates throughout the 
world who asalat lu tbe prosecution uf patent 
and trade-mark applicatluna nied In all coun- 
tries foreign to tbs United Btates, 

MtTNN CO BoKeltoru of l»alents 
Woolworth Building. NEB' \DRK 

Tower Building CHICALm HU 

Bclentinc American BWg., WaSHINGTi^N D C 
Hobart BullUliig HAN PBANCIHt O CAU 


a 
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SCIENTIFIC AMBBICAM 


A 




Our Readers’ Point of View 

' <■ 

The ed^UiTM ore not reiponsUiU for Mlatemenis made ia the correapondetiee eclamn* AmmynuHu e0 m mumiea$i0tu eatmoi ha eoaridaroi^ ^ Aa gmtiu of 

corrupondanu wiU he wUlAald when so daired^ 


TraiiBparency of Moving Aatomobile Wheeb 

To Um Editor of thf) ScQiHTinc Amhuoan i 

Borw time »co m ra tdw o{ the SoumTinc AmmoOAN aakad why 
Uiv upper part of m moving enlamoWle wheel appears more 
imnepemit than the kmer part. The q u e st ion waa answered la 
the BomMimc Amuuoan for January Z2. 1916. p 119 answer 
14026. and was further dbwuseed by Mr Albert J Dow la the 
ScwNTino AMEnutN HiuwuiMKifT for April 1 1916> p 111 

owe., who asked the quesUoa. stated that photographs of 
sQtomifliHH going at fifty or Maty mllH an hour soinetUiiss show 
the lower part of a wheel dearly but give the Imprrselnn 
that Iba upper part of the wheel Is transparent. Mr Dow also 
speaks of the "oommcmly ooUced phenomenon that the tcv of the 
wheel Is the most transparent. ' The esplaBaHoB given by the 
Editor of the HotmTino AwniOAN and ampUflad by Hr Dow la 
that the upper part of the wheel is moving faster than the lower 
and therofurv that a spoke tn the upper part of the w hasl pames 
an nbiect more quiefcly than a apoka In the knrar part of the 
wheel. 

For some time I have been trying to obeerva this effart. and I 
must eonfess that I do not sw it. The top of a wheel lonlts no 
more transparent to me than the bottom. Is there sfensthlng the 
matter with me* or la them something the matter with the es* 
planatloa that has been glvsnf 1 think the trouble b with the 
expbnatitm 

The upper part of a wheel does, of eourse go fkster than the 
lower pari. But not only doss a epolM near the top of a wheel 
move aettiM an obieet ntore cpiiekty but so does the apses hsiawsa 
•peks*. ao that ua the whale an objeet behind the wheel b ob- 
seurad by apokea for about the same fraetion of the time whether 
It is behind the upper part or the lower part of the wheel. 

To eee bow the width of a spoke alTerU the result aonsUbr the 
point A In the figure. L.et a stand for the radius of the wheel* r 
for the dbtaarn from the middb of the axb to the pdni A k 
for the width ef a epulw. O for the angb which the spoke nmkm 

with the vertbal* It for the angular vdoetty of the spoke with 
referenee to the ear and V for the linear vdodly of the ear 
Then the veloelty of A with reapeet to the ground b the reeultant 
ef tho horlitmtal vckwlty F of the car and the velocity with 
whkH the point A b moving with respect to the ear But V«6ai 
m that the horlaontal compunenl of the veloelty of A b 

«>■ 

Now a horbcmtal eeetlon of the spoke has a width h/ em 0, 
•o that the time during whbh a point behind tho wheel b shut 
out from view hy the opoke is 

hurbontsl width of spoke b 

borboatal veloelty of spoke 6eos O <a + r coo O) 

filmlbrly If e represents, at the distance r from the asb. the 
fibar distance betwee n one siMjke and the next, the time during 
which a point behind the whed am bo seen between two eoaeeeu- 
tWa spokes b very nearly 

e 

^ a 

O DOS 0 ( « + r ens 0) 

On dividing expression <1) by exprsasinn (2) we And that the 
ratio of the time during which a point osnnot bo seen to the tbtte 
during which it am be aeen b approximately b/e Thb ratio 
does not depend on whether the obJeet observed In bdilnd the 
upper part of the wheel or the lower part, but It does depend oa 
the dbtaneo from the axis. The wberi should thersfbrs appear 
mure traasamnnt wmr the rim and Ices ao near the huh. And 
that b tbs way H looks to me. 

Now what about the photographs whbh showed ths lower part 
of the wheal cltarly and the upper part not ebarly T These photo- 
graphs were, of eoune Uken with short expoauros* and during 
the time of exposure the lower part of the wheel had moved only 
a Httb and the upper part bad moved farther That Is. the em 
phuntion thatwM given by the Editor of the Biwtivm AwaaCAii 
docs apply to the photographs. If we eauU make a auAbleatly 
short and sufiMentb Inteasa exposure on the retina we ought to 
ho abb to ess the bwmr part of the wheel mors ebar and the 
upper part more traaspanmt. I have attempted to get thb efiSet 
hy eloalag my eyes when a ear wai approaching, and them qubkly 
opening and cloelag them again while looking toward a whovL 
But 1 am not nswaWy sueecaaful In seeing the effect that O J a 
says the pbotagrapha shew One reason for the fslhire of the 
eyee to obeerve thb affeet seems to bo that when the eyes arc ex- 
poeed for ao short a Ume dataUs wase to be vtslbb. A eeeoikl 
reason b to be found In the tendency of the eyes to foUaw the 
ear In whbh ease the effect wU, of eoursei not appear A 
third irason. 1 think b the snaallneeo of the spMO that ean be 
dearly aeen at one time. Thuo on gubkly openhw and elodng 
my wfm wtM4t 1 have happened to be looking toward the upper 
part of a wheel I have seaMtlmsi ssan er at any rate have 
thought that I have seen— the upper spokes UMro ebarly than the 
lower Aaratm TAsoa damn. 

Smith CuOrge 

Peculiar Action of Rotating Cardboard Diacu 
in Air 

To the Editor of riw ScnsNnnc AMKS>r.AN t 

As a eobaerlber to your inurnal In a imnote corner of the world. 
1 have rtwd with tate r se t an artirb therein snme few aHatho age 
rriatlng to the aotka el currents of compreesed air oa batts and 
dbea. The axpsrriiaeat partieubrly in mind b one In wUah hy 
blowing throoth a tube, with a db^ttke Oange on one end* upon 
another dies of cardboard, the biter Inrtead of bcUig blown away 
as one would expeet. approashca the flanso md of the tube from 
whbh the air earraat b baulag, with eonshbriaib attraeUve- fores. 


m 

After psrfoiiptag tbs experiment ■tbfoslwrlbr fitf mar aSMHg> 
nsmt, 1 stfoiipud to Investigate the asttoa «f ab o« mevlag 
dbMi the cmdl yanika of which may be of iute res d to your readma. 

Mavtaig m ea i i t id a eardbeard fiba right lashea la dhwebr 
Bpoa the «la^ of a ssaall ui sst rie aioter rmaW a b ou t •.#•6 
rolariag ths dbs in its own abas abova Ms aab. tasis 
wee* owde ttpos both rides ef samsb for rigaa of vaouw oiMt. 
by meaas of strips of paper bald more or baa efaariy to Urn retab 
Ing dbe, Coaridsmbb attractive fores was fouad, stroagast t^ 
wards oMter of dbs. and equal oa both rides, the attraeCivf fMoo 
eombig Into play fohly abruptly about iws rightb lash fiem sur^ 
foot of dba, whbh essmed to pdtai to so m ri k lag amre than ab 
eurrento produeod by tfae eentrifogai action of the retatfag dbs. 
Again, upon p m es ntlu g a brgw oarAoard dbe 11 Insh oi la 
dboMtor. bald psraBri to the pbne of the rotating oae^ and a^ 
proaehed to a poalttosi about one-eighth inch from sams^ a strong 
aibaotive pull eras obtslnod. registering shoot on»' quarter peuad. 
It oeeurred to am that If the aUraettve forea upea one ride of 
the dbe eouM be aeutraUsed. and the eer r eMWmdtag force upon 
the other ride ha allowod titdependaat estlnw a now UfUag er 
nropeOlag aNsaa for nhrsUpt might he ovohred. My egp s r haa nb 
In thla dlreetloa were too erode for aatbfsetory reealta. 

Another experiment mode with a aumber cf discs moeetsd 
loosely OB the motor sphuUe, free to approaeh or retire from one 
another showed that these discs rotating la a med inm such as 
air launedbtely and strongly sUraeled oae another ahrays tend- 
ing to form OBI disc. If revolvliig discs la air will gravltata as 
ft wen, to one another# why should not rsochrlag atesaa la the 
ether do UkewbeT CKAXUM JOKKaog 

Hofaert, Tasmania. 



Energy from Waste Watw 

To Dm Bdftor of the BOKNimc AMSsaAN 
la your bsoe of May Tth 1621. b an srtleb entlUsd *'Eleriria 
Ught From Waste Pipe Flow ** bring a quotatba from an artbb 
preeentod by M. K. Ooksrdeaa at a meoUng at the Academy of 
Bebaesa. at whbh hs b r epor te d to have mads a statsweat to the 
effect that many aiUtSons could be savod ywwiy by tho utHbaUmi 
of the energy froas tap watar In hogsaci 
He amkas the elatemenit ”ff the water fiosrs. aa b usual foam 
a elsteni five metere above and at the rata of one Uter per aea- 
oad, this flow prpvtdoi aufi l cb n t power to keep duurgad aesana- 
btors naemaary for tho Ugfatlns of tO laame ef 1* to M eondb 
pBvrar each-** 

Tha prridem of iavmtigatlag the pomWJlty ef fdrtalalag ririogy 
foom the water eupply ef a ho us eho l d may be takam up la fCur 


waysi 

1 A nbesktug sv of a riatemant of M. Ooisrdeaa# us f ag the 
foetora of a foil of five ii iet e rs and the rale of use of erie Mbr per 
sasBBd, and as a part ef the answm find what cue Blar per ees^ 
m ea ns la eoasumptlea per capita. 

I By a eoBuratatlan ef the anemat ef energy ebtalaahb from 
the amoaa t ef water ocdlaartly otmensasil by aa Awsrima h e u oi 
boU at an ordlaanr p m ss ure at whbh the water b nvriM 

6. By a coaumtetloB ef the amount of water l ug al iufi at aa 
ordlaaiT prsmure to aupply the ebetrb eaireat usai by aa erdt- 
narr A m s ri ean hs u es h al d and os a part ef tha snener fote the 
effaet oa the water supply sy i tem ef a euuuigtiBy by aay lUsh 
roualromeat. 

4 A eoamaraUvo ssUmu te of tha east of the etaibEte uamgy 
obtslned as In I with ths eost ef rissli lefty pttebud from a sms* 
tnil power stotloa. 1 wlfl gtvu tho s o te tloa ef the pnBUriRs la 


1 One Uter per eioo n d b equivalaat to 61 MS cA l s tasb es 
dMded by 281 aqnah 4S6 ffBorii per amend er tt*SlS galbno per 
24 hours. In a family of four thb would moan a daffy ■ n am n ip* 
tba of water of 6,TM gaBrms per porsoa ogataot aa n rd tibr y eesk- 
o ni s p tloa of 160 gallQM per ps r ma , whbh b eonridmsd aa asmb 
supply It win bs rsadttr stea that ths usa ef aay wtA- vehane 
of water as ealbd for by tha first pru k i s m f a g g iriBy If tlmaa as 
mush wutsr ns b ordinarily euwsaai sd weald meaa aa baassMe 


at of oxbtlag i 


of water sayplr If thb 


of 


t. The am oaa t of 
AmBrima fomlly b fraqasaily 


malms, but for thb prshlMa M at 
amount la a fiutev of foar thb 



I ef 4M 


y thb MuU la Mbteud at a pramute uf 
i hssh gad flm» the Bril mmtgn b grab 


It ths water o6uU aff ba dnum ta aaa hagf wy would haea a 
Bso of 400 gsfisna h- TAS •• MJ 4gbb fob pea hsM igalsaiiiri to 
eriUe foot per ssssnA Mriy prmAa pcobu^ b auoltobut 
to a hmd of US tost y torim aMter ef fl pm Mat to* 
firitooy the power ef thb water to thb hrite wM aamuto to AU 
glStgJBfvuJTt hstaMiwrm for owe hour, omihrihrit to .ISS Uto 


powor to 1^ M fo^ wtol bHM for oaO 
* ■ ' b amomm, ' 


I la i bwrit L 

to Omorieoa foaiffy wuuW ho anritoril to 
wsa but three forty watt Ughb for one hmtt. eO swoa opo oato 
Ught for thmo hoars, oa a Wluter'o oroutogt 
0. I am htferoMd by een trai s tsH ew eporateeo that thb orto- 
aary snariigipnno of risitrliilfy by aa Siari'ltoU fimrib of foar la 
tho Winter ariathe b approtomateb oaa Irtliwrob hoar por dai^ 
Thb b tottbabat to 1-1/S het isp owrif hoan nad If as htootu wo 
amnao thot water b d rii vsiad to a prisOmu ef rigty poaafo per 
■unaro laah, eqaivalnit to a toad of lit foet. with ao bmw ky 
fobUoa. thb UL/t horotoO w sr hoom wotod touulto 4U otob flmt 
per oseoad to water squ l v n lsa t to A40 gnTbni per seoend er for 
the oae hear S 04S g alb as, or to the fate ta a Auafly to fiaar to 
TOO golhma per day. a reqnXrawwit for thb pur poae to TA tboia 
the a mo u n t of water ordtaartb otbwod por poroaa la an Ammboa 
10 timas tho onuamt of water aaeossary to meet 


nffy nathr 
rtatfao 


Again thb water ooold art oB ho drawm la on* 1 
toorgtag to atoragr hattarba wouU to dn 


water woo drawn. Ayala than would bo booeo to i 
gecMrator. atoraga toftterbs aad wiring so that tto probabb to- 
qulmmant to water ta foniWi tto eao kffosratt hear wooM to 
at batt donbb tha above amount, eualag to 1 100 galkina er more 
per pereea a day 

4 Let ua ooo wbat the seue a m ptb a w n tod aoel ws ta erdm to 

obtain ana kilowatt hour ealbd for by the sutanwat ta 0. Astoste 
aa ta p fpM soi tbreo that tha f a iuli eaw a t for a foarib to four ta 
one kilowatt hoar, mqairing ab^ 0.000 gaffoM per day fior Mb 
manufoetare, suMng an aHowancea for kimm to aBrieuey ta goa- 
orator, aterane b att e r b e aad wiring In tha OMy to tawlrina. 
Malna. wbera water b furabhad at probably as low a late m aay 
efty la the Unltad Btatsa whsro pnmptag b rsoor te d to water b 
arid at the imte ef tweivu esate per 1 000 gaOems. 

Our 6 000 gaIcBs a day then will east thIrty-eta aents. whoroas 
la thb eity one klbwett hour to ebs t rie lty for ItribtSng b sold at 
eight eante per kflofwatt hear, te that hy thb method to ohtataing 


a to parshaaad foam the eenbat atatba. 
maUag ao anowaaeea for bmeo ta gm srate i . otemyc batterba or 
wiring aad If we taetada ehargo to tetersst aad dspraslatJea on 
tb# eoat to aquIpaNVt a klbwatt hoar wU probabb tent about 
right tlmns the amount at whleh we can purshass the auna toto 
Tto coael u riou dmwa from aay to the aaawera to the abevu 
problems b that what ffttfo eaeigy ttoro may to ta tap water wfl 

Walibi K BAwno. 


Did Stone Dwt KOI the dUT DweHen? 

To the Bdftor of tto ffon uwf W AmaubNi 
gome ttaM age you printed aa artlete under tto above tftb or at 


Uvlngnel do ta tho bad to tto OUT Du 


t and ahooa two 


, I have booa ta tmastsd la tho stoiM 

Theot who hove o to orvo d laftena at their wwh and who huso 
aetbod tha dri ftw u t e tab arriy way they so hhout It earn toidb 
agrno wHh Mr. Moffteaa*a t heo r y 

Moktag arrawhooda aad other actlsbm whbh they uood ooold 
hardb have eaaood dust onougli to do havoiu oaf iM* ttoru to a 
gfoat sssi uiin te Mwa ef dust ta tho rutas oi tho pMsmri doy« M te 
ffkab thot when ttoy wesu es ea pbd tho fio^ wore topt damp hy 
BprlaUlBSi aa tho oorthou fieon te Martmu hoomo are toyt malri 

hb artbhk Mr MoOmm toushm upon whak 1 
to tha fbsppmraass to fite OM 

Wo knew that ttoy wore aa a gil e uMur al paevb aad foimod Mm 
I to tto xoghm# hat whsd foforiag ft matt have tooaf Ttoy 
' t If ttoro had hota may oa tha ootoHNufi 



I thrir aged mwh as #6 VedoMi **iadib«to* ariSdlS 
1 tow^^yrt|jr|<^ ririfoa wmsdOm ai "tmtit 

Tto*!uMteo6 deSb u ita tlfo rS% Aatao huff d I 


Tho aMteos dwoB tea ta tffh fodag gff tafigt totB d hwgt 6 mmI 
whbh srifttrtlji waa ^ fsr Uihpglim. hod taa hmd uadm ta 
aatn tag wWtei SMT plfolta aad ttdiotii ik yta tagnl tan ^ 
havdott pvosposi taut ssgaa osar awdtetoeh to font. Mmr % wffi 
labg aaytatay aJFmB dteirta tab dfoaata for m m O W IP W 
rimpb fontad ttffiliitem tifo ef a fota fftet lisllffhtf thp.fohd 
amrott ttot thug tai fo n uad^ ffota s r ash T foh ap l ttjMWri 
poote hogggm dMbhft ta toU to tarir gatehtef won nSgitot dim 
a yuor or ^ ^ ^ 

Ota*' rt , ^ k 1 
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Street Lighting is rovir Tob ! 


ddee and tcmnt that are wdl'Ui^ted 
uMialljr owe it to the initiative and 
energy of a few far leemg individuals. 
Hot neoessanly men of previous prom 
menoe* but always men of mtdligeiioe 
sbdvinoa. 

These men find no lade of arguments 
that appeal alike to praebeal mstmet 
and to oommumty pr^ 

Modem s tr e e t Ugbting always en* 
hances p rope rty valuea-^ts modest cost 
h returned many times over in increased 
toesBss and enlarged valuations Cases 


of record demonstrate that even as be 
tween two sides of the same business 
street, locations on the better b|^ited 
aide have a very much greater value 

Street lightmg makes the thorouidi 
fkres safe for women and claldien — 
suxmlifies policing and decreases crime 
Zt pre vents costly and painftil aca 
dents It oontnbutes wonderfully to 
the satisfaction and protection of home 
owners 

Cities and towns whidi are well* 
hghted become known for their pro* 


greasiveneas There can be no ques* 
turn but that a aty which is hghted by 
modem methods is a better place m 
vdudi to be and to live 
The question of cost the single objec 
tion tiiat » raised against a project for 
good street lighting is an argument of 
Ignorance The cost of this permanent 
inqirovement is almost absurdly low 
The Ulummating Bngmeenng Bureau 
of the Westinghouse Compames will 
gladly supply the figures and the facts 
to any good atisen who asks for them 


W%8TtllCIIQ|V8E ELECTRIC * MANUFACTURING COMPANY [Offiew in all Prinapal OUm * RapraMntativM E«arywh«r*l 
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for the price 
of a 500a shoio 


Mechanic^d Engineeriiig Notes 

Surv^ of ProgroM in the MoAamcal Ah$ Gathoroi 
fiom Vanoui Sources 


ftbraad* and om btffliia to 
Boi paid mora attantlra to thla 
of ia>nirlac BMtala. Th* 
bain* a^ ava« fdi 

Ula ita iMM «ar 


vcnidar why wa hava 


plaM la 


■on, wliMi baa baaa U aaa ta tUa c gantr y 
aoBN laiifth of tfaaa, im faaaotir laada Ite 
in Anopo Thla daalaa la a araat tfaaa 
aold rfarat htahaa ta 

^la at aa mwi^ % Inah rla 

Uuaa Of fonr atrokaa of tha 
thla tool* tliraa nwn In nlaa 
BBora than t MO nvata. 


for 


ybu can buy oar naar'a aasortmont of Neoertlip 
Lock WaBnort-^ enough to keep the average 
automohile free from rattles for many years! 

The En^neering Department of the Curtin Aero- 
plane Co. devised a special apparatus for testing the 
gripping power of lock washers In engines subject 
to the tremendous vibration of the aeropiane motor, 
you can understand how important it is that every 
nut should deliver its maximum gripping efficiency. 

So Neverslip Lock Washers were tested in compari- 
son to the ordinary lock washers and were proved to 
have 60 % greater gripping potoer. 

A copy of the report made by Curtiss engineers, 
showing the apparatus used and the vanous tests 
undertaken, will be mailed you on request. The 

NEVERSLIP 



LOOCmSHER 

IS easily identified by its corrugated gripping surfaces. 
These corrugations are exclusive to NeversUp and are 
responsible for its greater gripping efficiency. 

It IS not only important that you use lock washers 
but —since the cost is the same — it is important that 
you use lock washers on whose quality and gripping 
efficiency you can always depend. 

Neverslip Lock Washers are made of highest grade 
carbon steel from metal rolled in our own mills 
This assures you of uniform quality. The fact that 
you can recognize and identify Neverslip by their 
corrugated surfaces is an added protection to you 

Our boekht. "KaMlm-A Grtppmg Story, '•UtoB ofprmetk^ S|. 
f yow w faMi M fo tA« mssmy mm tpgcted fgaisnrt of 
Nmpetwhp mcA W/rnkm, A eo^ loiff ba Muf ycm from om ro frt 

Look WmharDmmom 

National Umbrella Frame Company 

30th and Thnwipina Sta^ PhlidElphiR, P«« 


Hardware and Auto Sappfy 
Dealers eon sappfy you wi^ 
this special Veer’s Assort- 
ment of S30 Neeerslip Lock 
Washers of assorted sises- 




to do 

Thit It tlM epMdy. i 
hihnp ttfltM way to do 
with lati tODari oa sdl nsatal prodarla. No 1 
wfat tf itr OM It dofaio 1 


kll partt or aoalytU and I 
•odt oa hot hUkU tad tklit, tWro It a 
availablt for th 


trot of 


BapM Cltaahig of lltiiltiM Thtrt hat 

ooatly boon inttwiiirod a now nwtorliil ter tht 
•kaalaa of ahnafaiom pstrit Tbo old 
of MOMSvfaMr poWablng alt suid MMry ooadMtd of 
haad brothiag tbt paiit wlUi blidi gra d t . 
that toot 14 MBtt DOT gallQa Tbo prwtnt 
It aot to do aay haad bnwblac* bat to wath 
tiait* la a nnhittasi whMi eooU ( 

■aBoo. Firo rltk It olfanlaat 
throat la porfbrt ihapo aad a aiarfcod 
It offMod fak tbo Mat of BBatcrIala aad labor 

A Btvt r t VItt T tat An Aawritaii autan 
tarar of vina hat aa bitaroatlRs aad mdU 1 
vlaotatr toot to dtsaoattrato tbo atooraey of 
prodoett. Ho tklnit that bit uises aro to m 
folly Biathlaed and attioiMid that wbtn two 1 
balli of eqoal afaw aro pkotd la tbo olto tbt 
mm ooraproMloa roqoirtd to hold 000 bal 
bo fault onoofth to bold tbo otbor Thla la 
praoticallly all vttaa auulo by th 
aad for thla raaaoa hit vlaoa bold tbo orork 
aad tl^tly with kuo prooaoro aad wKh bm 
on tbo jawa aad aorow Workaioii will 
loao oftirt la aettloic and nritaaliiji msdk vlaoa. It 
goat afaaoot wKhmit aaying 

Rovofoliig dooTv lOr La e awat l vao la om of tbo 
roeoni roAneoumta wbloh aro afanKllly gaintng 
ground lo aayoao it matt bo obvioua that tbo 
ravcraing of a poworfol loeonnotivo by tbo manual 
mtstbod asoot bo a atreawMiB taafc, aapoolally wboa 
It hsu to bo rapaatod maar thnaa la tbo ooarao 
of even ao abort an interval aa aa hour Thla 
la often tbo eaao la awltebJng and yard work, aad 
the tiring of the fmgtne orow aeooB n t i a 
eonatderable loea of tfane, aepodally ovar a period 
of many boura Tbo nmnlng gear lo a ataam* 
operated dovloo wbleb oporatag tbo lai oi a a gear 
by the men mhalpolatioa of a vahra That tbo 
emriao may bo taatantly r ovoraod with virtaany 
pbydoal oAart, aad amab tfaaa Is aovod la 


ef Ortadiag Wbea l a I n goaoral, a 

soft grinding wheel revolving mpMly ponalta n 
higher prodoetlon than a hard wheel nvoivlug 
more alowly atataa a raaont laaoo of OrUs amd 
Ormds Thla la trna baoa o ae tbo more open 
atrueiuro ef tbo aoft w b eal a pnvidoa g ra o tor 
ekaraneo for tbo grit Ung eblpti whkh rooolta la 
a freer and rooln' onttlalr aetfam Tbaoretloally 
tboreforo tbo comet apaod for grlndtng wfaoola lo 
the aafe martmam apoM at wbkh tbo wboci may 
bo operated la aetual praetloe. hosrever, eertain 
of porlpharal a p aad may bo found to give 
good roaolta on earlaln elaaoaa of work For «- 
amphb a aatlaftatorj wbool apaad fv Bbarpaalng 
wood-plaaor kalvoa la around 8SM aarfaot foot 
per minnto for vylladrleal gHndlag of erankahaft 
Pino and boartfiga, aronad 4M0 mutsm feat pan 
mlnnte and for anting off banknad and bblh- 
Bpeod ateal tdMng and Iho Dko tbo proper «ood 
approdUmatoa 9 MO to 10 OM aurfOoe fOot per 
mimito The foOowfaer oMsebielona an r oo th o d 
gardlng grinding opoc at lo n ai 

1 The grade ef hardnom to bo nnumwandad 
for a grinding opo r atl oa doponda an the onrfaeo 
■pood of the wheel t. The grinding whori Aould 
bo aa aoft aa la faMflUa ter tba oporatloa. and 
wbonavar peaalbia op or nta d at tba Ugh and ef tbo 
rsmamenilad rango of aporda I For a gfvon 
aboal need ter pnakdoa griniUng oporatfama, not 
Im produetlea la to be aapaalad 
g tba apaad of the wheal atoM 4 
Tbo loglaal way to Inermaa prodwtlan In pr^ 
_ ' jt opaeatlena la to Inarmaa the 

travotao of ibo work part ti 
of dnt of tba whaaA 


B w h aartmd. la aOtraoHdg na 

BoropA Tha wbaat bUak tn the Hang i 
la m ou nto d on a vartlagi ugh. Tha 1 


la offaetad by an agglBary aeraw, 
tba aUda fai waltenn aontart wttb tba flank nf tba 
Mte piteh aerow It la afaUmad that tWa gyatom 
rila aln at oe afl pbiy mad baalrbiNi On tha Maag 
aratan tba wbaUa aan ho tenaad of a mIM or 
■d and grand aflw 
wNh tba ; 

• 

wblab ptaamda ■ 

..O " «• W eome k mnmM c.. 

> kojUtaSlMd uli uiS h M to «M erotUoo 




tba No II gaga and the baavler 

mrtal pommm al tba etrangtb raqUiad, 
whUe tba eoot le d m l de JI y lam tima that of aln- 
mlmam. It baa the teztbor roamnmmtetloa that 
It doaa not ruat and amM tba aaaaaal to oblp off 
la aupplylng Urga ouantftlaa of ilaa ter ■^M ng 
bite eapa aad other paru of eytotnehllmi aa 
A m ar l aa n atne oompany raaflaad tea need of a 
Joint dHterent from tbo aoldarid typo, wblab 


the mrtal and wMeh ooaU bt rT^~Tliil 
without loring any of Ita etrongth Tbo oompany 
In qnartltm woe that led to sqiinmofnl onporimenta 
In alno waldlag The adgoa of two aboata of 
alM wm elaaned bright and butt-waUad, with a 
atrip ef the aamo material to All In and gfvt 
•trwngtb to tbo aurlkeo ffaniHng and tamita 
etrongth toata ef the Joint after It had bom 
- ■ " amootb ahowed ttwt tha two 1 


togotbor they wore telly aa atrong at the potat aa 
at any other pUm Tbo work wao done with tbo 
onNhydrogen flomo of a loaddmiwor^a ouMt by 
two men wbA H la alatod, wort wot aapoalally 
oaport oltber In aoMoring or In laad-lramlng 

Tho Odantamotif ^ the Taottag of Goar 

fWtMt bu rmaalaod tea a wUl-bnown Amarl- 
em tool-a»kJng oofieotn to drvofap a pnsetloaJ In- 
atnanont known aa tbo odantooaotor ter the taaA 
IV of gmr tooth TWa dovleo la aquatty adaptable 
to apur aad boUeal gaara, to fulto aalf-oontalnad. 
boo a range of from 8 to 10 dtomotml piteh, nmy 
bo need to ebook »y preamra angle aad earn bo 
appUod to a gear while It to la ptoee la the 
naeblBA An fauftramcat of torgor riao to now 
yntor way ter taatlag tbo toetb of gmro imaging 
from K to 4 dfaunatiml piteb. Tba 
aa noed to teat apmr gmx% to o nsa poaed of a aootloa 
of a rtralgfatwUtod mek with two paimBri offaettvo 
faean om boteg Itoad and tba oUmt mombto A 
^rd teat, oat at aa angle to the two working 
tesoi, la need to hold tbo flnod worfcfaw ftm la 
eontaet witfa the flank of tbo gear tooth A 
ragWerfaig mentear to Ineladed, wUah givoa dtroel 
raadlnga la graonO, tbo Inet nu ne n t to iMd ae a 
eonparator, to teat the naUmlty of latorabaagA 
abto and mating gaara If aetual maaauramaata 
aro roqulrad. the dlatane* between tbo two paralW 
worWim teeoo of tba Snatnnnent aan bo maaaurad. 
Than, If a raaord to kapt of the vartotfaw on mab 
tooth, tbo vabw of tbto mmaurmamt bitaani tbo 
panllal teroo, multipltod by tbo waUtor of toUh 
In iho gear, oortoatod fat aainrteana with tba 
vartotloaa ea th* mtaaaalva toetb. wtt gtvo tbe 
nraamforaMO ef the aotoal baaa otnto of the 
Involutoa 


Ing aan ho offaotod In maabino ahop praottoa by 
orteadfaw tba ataadardtoatloa of 
parta If It ware ] 

teUpoeta teeo plataa, 

partA tbto alaadanBaatlan would naall In aenU^ 
<ntoa to aU toopa wbara mnaWaa tooto 
It waWM bo oompaxatfvaCr aanr to ar- 
xtoo at aoma temm en ataadard ter T-alota ter 
of UBBlIar tm and 1 
tolportant 

ja the giotor 

tbo tobafafaM tool hulldor Motor i 

an abto to agrao upon 
ter aUatrto motora aa 
_4lN0f 

Of a givan Maa aad ter a glvM aurva nt an 
bb m a aWn n wlthimt apaatol provtolon ter K Tha 


._ld Bgaai upon aavtato teuma daUgaa that 
would plaaa tba teaft ter tea ppHay at a givaa 
.hatobt Onto thi aapitorti Thn Mntfon nf holt 
hatoi ahoutd gk ~ 
tor tendd ho 
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MlBceihunBM Notw 

Ur MM !!•« win 

H t trtn — I IflM «f XqW Mnwiniib hi Bi_ 
«l» tiM wtkMl tfthH tli« farm rf a moM halal 
U finwt OrafniaiT f ahia It » propcari 
that MOOW fl 9 M Man Iw aDhwd to eaMkntr the 
$m * m* r T, tWr aomlav April «f Orasi ■ birth 
■mm TatM «• War Matartal thnwali BarUa 
«a hara iM Krappa la rawiailna tha maanfar 
tara af M Ual tl Ma aad that HaeMna SaeUon Nc S 
faaa tluaa IwM ha ara aadar eoiutnwtkm 
fhtmim « iMa r i i fpaarii —Wlun a tlnni^ 
atom riMolc tha aUp <m wUeh ha waa tnmUap 
0 taWar a vataraa Anah far afaia moathr from 
•haU ahaak foaad ha aoald talk 
Tha "iTrpfli to-rabrtr* BBt^ l tauil dcMhlara 
an 4 wool a rowar t ara b a cMa p tha Wntah Capptr 
bin provIdUw for tha awrkma of wool-eonttat 
M cMi Tha mraatriatad tm of aMdr h aw 
tarlallF aOMUaa tha r h atp ff owlmt bid utir 
Oar Tiada fea fadla Wariwt aapariawnto la 
oaniaa A m ar lran waadi In ladla vaatn to ladl 
rata that aoBtrary to papaUr balkff qaabty d^ 
Uvairy and auporlor daolpn ofbui win om low 
pHoaa M P— lally bi Indtutrial mmjMrmw aad 
apalp BUtH 

Tha Oam Patral Mataarlal an tha Oovtr rhlfi 
h aa fdiaMrk M faat high tapnlna from a hum 
U faat aqaan and bolll of 7M too* cpf Korwarrtan 
graalta It haa o dopltoaia aenm tha Chann rl 


Japaa WnMana Oar Caadr Mahan.— Tha aiaa 
apar of tha Morlnasii CoafactloiMiry UNapaay 
Toklo braada aa rldlevhwa tha n puri that tha 
Aiaartoan aaadr marfcat b to ba floodad by Japan 
& aaja that aiisar eoau than about 4 eanta a 
poond and that tha oeaan fnUht rataa maka 
•■pert to Amartea hnpoMibb 

Owa Apt** Campaalaa at Waltabara At Oia 
OHIawia MUltary Tralnlna Camp a naw pUn 
■roM# tha rooklaa by aaa ii ataad of by iMr 
haoM towaa Ihb will ylald llpht itpon what 
apa moat qiilakly p r o dw aaa tha trafaiad aoldlar and 
wbldi dwwa tha praalaot phyaleal baprovanant m 
a pWaa tbM Tha plaa may bava far>raaahlaa 


mt tha Waataiw Fnnt. — KBulaada Im 
portal War Muaaom haa wamtm than aaparaU 
Shaa eovarlna all aaparta of tha war on tha wnt 
tn front and aboot avary avant In tha war Ufa of 
a aoMlar A amall axhiblilon notn and Broraira 
awulta la tha War Oflea an slran over to th^ 
fUma aad all ara to ba oanfuUy Inapaatad to 
which ara worthy of parmaaant 


Am la po a lM a Fr a ud. A Parta mil 
ohlaetad to tha rain In poatal rataa oo la aaod 
tag out Btampad onvaloiiaB for raply ba oorarod 
ttob Miunpf with a thin layar of amellaita Whan 
thaaa aama baak ha Monuad off tha eaacolbttoB 
mark aad aaad tha ataaqw ovar apaia UnfM^ 
taaataly for him poatal dataetlToa dlaaovarad tha 
fWM aad ha waa ftaad S OOO fiaaaa aftar aapaiaa 
falljr worUag the aaham to men Uum UOOO 
laatanoaa. 

Oar NIatata af Nawa. Tnm tha pnaaat of 
tha Oahad Stataa flow aknraa and a qoarter bil 
UoD aeplaa of dally nawmpani annually Oeaaoa 
atatbtlao ahow that In 191t wa had t 4SS dalHaa 
that togathar baaad MTU Ml aoplaa a day a 
IS • par aant bwnan ovar 1914 whOa oar itS 
■oaday papam ^mwad a 14 9 par oant Inmaaa 
All pndocjta of tha prutlna and pohUahlng indaa. 
try la 1919 ara vaload at 91 ftti au 6M toward 
thla total nampapan eontrlbata S91S 118 Hi 

Whan flw Jterkkahaw Cam Fn m. Tha ila 
riekahaw b a part of oar amatol pletan of 
Japan It wcbm to fit In with tha ana and aonr 
■aaa of thb ptetonaqua bud Tat a PhUadatahU 
praaehar tnvaatad thb b or a alaaa aarrlaga baa than 
a h aadrad yuan ago and tha whaalad ahaln of 
AtlanUa City an much okbr Tha alargyaun 
laaehad Japan with Commodora Panya flaat aad 
waa aakad by the Mikado to a ug gaa t aom Tpilcto 
fletad for uaa to tha bnpartat parka That b tha 
aoChMtia atory nf tha Unh of tha ^artokabaw 
aad tha nama la a camblnatlon of thm Japaam 
IttaraBg tnmabtod 


aad the DlrlgMa P b aa tar .-Wharanr 

the lulUal Mama aaay ha plaaad for tha lorn of tha 
SM OM arror aho o M mA ba repaalad that b 
tha oaa of hydrogen gaa aa a fllbr Boam ttoia 
apo wa wan taming oat baUom at 10 oaaU a 
‘ ' \ feet at tha tbaa of tha Aiwbttoa wa wan 
tog pbato to prodooa 60 900 aobb faat a dag 
atrUa toward aafaty to h a Un on tog Tha 
allM of tlvaa valaabla to thab aooatry 
to aar itothtog of tha wNamcai aanaa of aafb- 
gMrdlag a twotoUHim-doBar pbaa of propactg 
dkoaM a>go tha r m rgaaea of oar hattom pbatn 
M tha kmrtag of tha eoat of thb aoa taflam- 
emUa gaa aa faat aa aebnoa eaa ai)Bomplbh It 
■arataHMarg Mafl M a ahto a -Thara b new to 
aaa to Maw Tork a nowhlaa tknt laataod of 
aalag gtoad atantpe prtota aa aaolvaJant poatal 
nattoa on anvakpoa at the rata of SM a mtoata 
itoM aavtog aa aaoiwoa amwat of tbm and 
prarantfaig feaa of atampa by theft. The maoUaa 
waa Por fa eM aftar U yaara of aaporaMBtoite 
gad Clengrato kpa aathortead Ha vm An addi 
tiaapf devba» wUeh may ba oparatad agm*^ 
amb iba laMara both mar W wortod Mm a Hm ia 
adair fcg a owtip grth hora m wi r motor aftnoM 
to a aMNBM ttglit ooMhl Tha kaaoe aarriaa hb 
dfeaM JMtpr to tha poM 0001 ^ whm H to am for 
tha angopt af potoapa da Mi ad and the toonar 
Mto to o toaptii Ibdh too bwdnioo O0OB and 1^ 



A New Light 

With the coming of electric light it seemed as it 
the last step in convenient illumination had been 
taken. But, already, there is a supplement to 
electric light. It goes by the name of Undark. 

No longer is it necessary to grope in the dark for 
a lighting switch. The switch itself shines. No 
longer even is electric light, or light of lamp or 
candle, nece^ry in order to see many oi the 
things you wish to see in the dark. Undark shows 
them to you. 

Undark is a combination of zinc sulphide and 
radium. The latter is used in such minute quanti* 
ties that it is absolutely harmless, ^ret its energy 
makes the zinc sulphide glow continuously. 

Manubcturers have been quick to recognize the 
value of Undark. They apply it to the dials of 
watches and clocks, to electric push buttons and 
pull*chain pendants, to the buckles of bedroom 
slippy, to house numbers, flashlights, compasses, 
l^^line gauges, autometers and many other ar- 
ticles which you frequently wish to see in the dark 

For interesting little folder telling of the production of 
radium and the uses of Undark, address 

UNITED STATES RADIUM CORPORATION 

58 Pino Street, New York City 

Orgafts N J. Minga Colorado and Utah 


To Manufacturers 

Tht numhrr cf m inuhcrurcd 
4rttclca t) which UndirL. Hit] 
<uld jncmsod usefulness u ni<mi 
fold 1 rom i aalch stindpoinr, 
ic ha<i miny obvious ndvanrage^ 
Wc (.ladly answer inquiries fr m 
m'lnufacturers, and, when it 
srrms ad visible. Hill carry on 
cxpcnmi nul work for them 
Undaric may be applied either at 
your plant, or at our tm n 

The appltcitfon of Undark is 
simple It IS furniahcd aa a 
pouder, uhiih is mixed with an 
adht&ti c 1 he pa^rc thus fc mic d 
is piitued on with a brush It 
adh( re<. firmly to any surface 
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iHMetOMBMw Note* 

to Ito tm Wil it t i W w 
tom tori to dtotoraB mm wplai 


OtoMM ro p wiu oa to M^cMd toe tlw riwbiriUBs 
toPNtol tor to ito ito il ton. 

MM 6h* «f C totom -— In Bnstoari • writ 
to« tom «aI 4 for 4UMt. Il to n mR of mor 
Mnrir to tooak tto Armonr for tb« wcond Borl 
gfto Ji wto i ato ii «H bM VP w tUo tonto 
to toi av tt ton ioto 

'"IVtol tl «Wi toHpa>t.***^TMa fa tow Iho Do* 
p t lt rnm i ori AvrionHwo worva tomro to wtoM 
ttop too vhinri ItJlto,toO povado of oolrncto war 
M iplito Tinr tor toad otoorliMi Thfa wtodml fa 
dtoripMod M **«ooto*rnttvotr tofo.** 

9Mm to Ww ara Wtoppoortia. U wiu mtm 
to toed to tfoeo tlia fomoto fraat lino of tto 
Wtf Itow moo miem mrintoac vp la pfaoo 
«e toton Um to pfaoio. mad too vntoovod ub- 
■oO to tfostotonfav katoT Into wdiitod otrotoh^ 
tototo tor^lto riortmooip— Tho Brood fltnot 
Hotoftto pvfpoovo to o faoh Uth o nodDoto aohool 
tor tootanr tt wai butmet thom in oil 

TCOMt tonictoMoto otooofallr ttooo pr t olalng 
to^^tooptool t m m tk fapraor. ond ottor oootfa 

to oooi tb K to pnvMod to or*, 
ali b jo n o iinfal ommilnrioo to o«tot tto Iptor- 
ntfa iaa t Lotor Mrooa* Thfa wwiiwtolon wonld 
dtooto Uo onontfai to Otodrlna tto morooBo u to of 
poopfao to H wwn vorlow ooontrfao^ and to Import 
toat r ofatod q — o t tooo. 

■totiliil H—ttowt la too Dfaeotd^Tto pro- 
pMftl to toll tto hfalorfa w idow wtoro tto 
haroao fortod Kina Jolw to olim Itaiwa ChorU 
loootd an hapaadonod pwi^ori la tto Hoooo of 
Lordo, aad fto p ropor ty woo flnoUy wHhdrowa-> 


lUtr Air 1H BoabM-^Tto oontfaet to for d^ 
IlMnr of BHUo to oioplono to t woon floattfa and 
VaatotoMT* B. GL. with not noro ttoa tea nnmd 
trip* a oftoatK to oc an oet wltlv laeowiair and 
o at aol a g ■fooanro. Tto ■nwpwiiotkin fa dxod 
at iSto a ronad trip. 

Mtow Itopiato Uvlair CwaHttoai^ndtoao on- 
dir Oovommont ooatnl woro aBowod IMtAft la 
tto dito olx woaito of Itll for tom Improm 
woata, toetwanp lU now fcaa m and U torus. 
K odi m batbtaito plafop«pfafios and o fa ot rfa Hafate 
avo to to tooad luaooa ttoi Indiana 


■aw if tto Blna Bold.— Ito fomovo nek 
of tto tmfaL oa tto Bhlao* has toon par. 
rihaaod to aa akiliHo otali, with tto ohjoet of 
floCoffaniritor It from dtotovroimni and fma 
VMMror ont of toiplna with Ito hloterto Mwround- 
tom llio roek fa dfatto i nJribod to a mnorkablo 


riolato Baavfnv WHIwat Wi««^-ICoMn*i dm 
polat prlnototo toa toon appl fa ri to pfatnro toap- 
fa». Blaih wiatoillid ofaotrfa load nlt ta bl w a 
matoa a pood ralL whlto fa oivporfad on broohote 
ipad to air waU at tto doilro d hofabt. Two tont 
lra» toofco f aofaaod to tlio «pp«r «fa« of tto pta- 
tan rramo aopapo thfa roll Tto fifth point of 




m- 


■VJ- 


W' 












Starred: Service 

to Transportation 

During the moio than forty yean olnce 
Scarretc Tools wera Introduced to Ameri- 
can machlniou they have ployed a tremen- 
dous part in the development of trampor 
totion. 

In the service of the Nation*! builders of 
■hips and morlne enginci, railway tolling 
Kock, automobiles and acro-motort, the 
master accuracy and dependable quality of 
Scarrett Precision Tools have bocn impor- 
tant factors. 

IP'rffs for the Sforrett Colobgi No» 22 
FREE OS REQUEST 

THE L. S- STARRETT CO. 

Thd It #-/lf / C remtf$t TmmfmmAftM 
ilfam*/itititrfri «/ Hock Sovti Un4 vi <Ufd 

ATHOL. MASS 




Wto Panama RaSa An Bspanslra Tto Pan- 
aaaa hat» whfah. to tto war. navaUr nnw m frooi 
Raeador. fa mada from tto laavaa of a imaJi palm 
Thaaa an eat aa ttor an atont to vnfoUU tto 
Valna taton ovtf and ito nat dtppad in holllnp 
wnter tlnoad whh famon iofaa. Tto waavtap 
musb to doM when tlw hemUitp fa praataaii an 
ofribMsy tot la e u mp fat ad in a waak. tot on* of 
tto fitat oaalttr mar tato ala waaks. Thoaa of 
Meafa Oriato aorpasa an odwrs in finaswaa and 
H pli tp spi. 

P aafat it r to Haar Ca n mi I t will to eonaollap 
to an mvafa farara to laam that akoat MO dlN 
faraat aafaatioiis ap aenp to Garvao wlU to avall- 
ahfa for rntam apsa. Ito matel matrfaaa. kspt 
wftli tto praatoat eara. can to aaad to make mlU 
Bdoa df maotds witoovt avpraafaUt datertoiatJoa. 
At Wa filth lharo wara nwra than SO now raa- 
oirii atm to bo rslsasad. Cartwo araa afnplop far 
ptorioptapkia- rsprofina tl oa far SO yaan. aad hit 
total laanms from ikfa aoana la artlwoted te ham 
torn flAOO^OO. Tto roptUtr toa Imip toan 10 
par oanti of tto m t a b paa priaoh aad thfa wlD po 
to hfa totra as hma aa hfa rssoiris «ra aold. Whoa 
to dfad* hfa ooatraat* mada In Ifill. tori atlll 14 






•/ i ■ 


wtorii tto ktonr aifaa of tto fmam raata. to aat 
tto faaa of tto pktarv at tho ripht eaat. Thfa 
tapma tto pfalaro a fiapraa of f raafiom ridran 
WMik this mattod qt tonpinp. a pfatna aan to 
wmavid fmm fhO wall iMtaatly, aa Important 
Sto4dstaHon |» oaaa of fim. Tto aaau pr#^ 
afafa rm» to psofi fee tto aapport of appamtna 

Ea pto risa l fatoftoacy 
tbi Winhiisf •! *• Baflb-tto Bsamas 


«t to' vdtosly BBWMri Ofa tokk with tto tali of 
oama a low parted whaa aMIbiP 
SsTtofailto <W todu Ito firm 1a^ naad fa 



fnuna is approalniately ll/82ndi of an Inch 
The mlenKurtm- fa oqulppad with bnih the flter- 
ntt lock nut aad rptehat atop dsvfaoa and fa 
aascribsd and llhwirated In the now Btarrcti 
Chtaloa Ka sa * 

Starrett Adds to Line of Caliper 
Heads 

It fraquantly happens In aneUt-worVlns shops 
that none of tto eomnwretal raady-mado nwas- 
orlnp toofa or eapaa avallabfa arc well adapted 
to tto roqai m o w nU of somo spwfal job For 
aeeh pnrpoam apaelal flxtarm ata made to nut 
tto oamalon. To provide aueh flxturea with a 
rtqvlrad dsproa of adJoatabitHy of meaa u rem mt 
a mie ro mrn tr oaMper toad fa frequmUr Ineorw 
pomlad In tta atmetara. By uofa an amnee- 
I msn* tto fi xt ur a haaomm an Inatramant of pro- 
efatop wHh whfah aeannita lu aa snww snta can to 


taken nf any illnienaicm vanrtnp within the ranpa 
of tho mllpcT hrful usM 

Until TTconUy the Starrrit Una of mfarometer 
eallltor heads comprisiri only oatlper heads of ona 
Inch or tn mlUlmeier shwa. Lately however 
The L. S. Starrstt Conpanr has pmdueed a new 
series of ratlper heads la the half Inch and IS 
mllUmeter slam. 

Na 4U fa irradutcd to read by tbaumndtha 
of an Inoh up to tmwhalf Inch No 444 la slmi- 
far la eapaelty hot Is mndoated for measurement 
to teiMhoosanillhs of an Inch Ni». tSA-M la 
the same aa No. 4SS euepi that /f fa eaUbrated 
in Rwtrto mmtnre. holne irrmlusted by hun- 
dredths of a nallltawter up to thirteen millt 
meters. 

Thtae new caliper heads. No, 44S 403-M and 
444. are deoprlbrd and lUustrated on pane ISI 
of the new Starrett Gataloa No. 32 U puto 
tfahed to ^to tta S. fltorrstt Company at AthoL 

Mas*. 
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Motors $11 75 

K actory ovenvtocK 
5ale. as low 



They’re mdtmg away; 
and after this 10,000 
factory orerstock lot 
IS s<dd we’ll have to go 
back to regular prices, 

Bp9M 100 Iota Mdi $117$ 
Fmdoty 25 1200 

Ovmtock 12 ** 1225 

SaU 6 ** 12 80 

VnoM 3 1300 

SfawWMolon 1350 


A WONDERFUL MOTOR 

This motor haa juat about half as maay paita aa ordinary motors Its 
sturdy almpUclty means longer life and leas repair and upkeep expense Has 
•peam fan cooling system and unique starting and cut out mechanism 

Motor is U np (tested at factory for Jo overload) single phaie 110 
volt 1740 rpm 60 cycle split phase nduction type suitable for operating waah 
Ing machines chums cream separators ventilating fans lathes dnlU saws 
gnndera etc 

ONE TEAR GUARANTEE We marantee every motor sold forjme year 
(not BIZ months the usual custom) Each motor bean a GUARANTEE TAG 
entitlW the owner to a new motor express prepai I should anything m vrrong 
with motor within the flrst year of service himply retum the <ud motor 
by express collect in the box in which you receive the new one 
CASH MUST ACCOMPANY ORDER 

or if you prefer motors will be shipped by express COD Prices quoiad show 
an actual loss fhe sacrifleo is made f< r the nole purpose of converting a f ae ^ 
tory oven^k into eash for working capital 

Intenittfo rfr itU at d make up a qwfiMu order to ffH the quant tif pr ce 

NORTHWESTERN ELECTRIC COMPANY 

41S SoutK Hojm* Av«niu*> CMoano 


Buy Incentive to Go with It! 

You buy the machine that will give you the most 
efficient production for your money. Don’t stop 
thm Buy a machme that will mve you the most 
effi^t operahoe for y«ir (wage) monqrl— a 


COUNTER 


Tkt hrte Stt->Be k Rew» 
duHon Cmmttr al tifM 
u Un them > ■ teal 
«•# 7 Sf fmati itavfda 
m Ctrnmt hdtm j 
sAoim aaofiy /a/I im 





The Set Beck Revolotioii Comtar above rac 

Ofdi iht OOM ol the kifBr maclwns when iba tevoW 
tm oi a shah ngaiart m apantoea Conoto oaa ior 
aach lavoioloB ana Mia back to sno faoai any hqftn by 
imsg knob onca oaad flopfibad wsb hoei four tola 
fiMra wbeab acco d as to pwpoae Pnea wsh four 
fifm aa Ikarated $1000 to AmoobI) 

The Small Revolutwa Gninter at left reeoidB 

iba oulpto ci Muller ■■nbww whew a abaft lavoksmi 
«B epe q bw Thga An e.^ ■ 
AnUo <1 ■i Am — wA «ud • Ml# hA nn tl 


IVree Jot lUntraloJ boekUl on Vooder CoanIm-'Ao madrkm 
Aal tnah eocm tiwcAfM pnAieo mon WhatHonly md more 
dttatly Tho bookie h /mo h all oho trm ho dooohplHg 
mac^ei (or madmo warken) Mo boUor promKon 

The Veeder Mfg. Co.. ItSSTol 


Science Notes 

A Digest of Everythmg of General Interest Afpeeamg m 
Qirrmt Luerasure 



DtoerlsUasttaa Saritaa NsUvm oC Ubaria mb slrasdy dlad from Ui b sH a g Uaa Ostoaa frw s 
' sarlla on tbair (aat Sndlaa ttoit Tiawnga nptllta ballopn that hnutad tnm sa apan aaa tot WImb 
nm tha odor JaiMp Otty oSMsto aip ar lts tid by JwWtne a 

tA.... I- IWrtad natob tan kMhaa from ooa o( tbaaa balntod 

Haana ransa tha panpaa ot aotbara Patasuola JJJJ •E'l 

KUUaM af Plah DIa ^Hoi iraathar and Uula u daBontim. Tha auU uaittoa ora loath to da» 
wind oombinad to cut off tha Mpply of oaypon tba eblhban od tbair pkamra bpl ttop 

from WloooBjJa Uhao ramttbur to aa abuwUui tha mriaoo ao amtow 

morUlhjr aaoajr tha danad pogadatlna Smraar ^ Tatewa^M s, _ 

Tha Th/rald fUand aa Siapipoati — la Haw Hatlar who waa with Boooavalt to Afrtoa la 
York a woaun bontlar daetarad bar alaadn made maUaa a atiidy of tba dtMrtfauUaa of tha dmr 
her do It a phmtolaa tnmftad that bar dlamaa btooa ff toal toa aatolopM and otbor wild la 
hyportbyrold wm. slvai rlao to or mtaal tondmo l ar haUUaU «( tha ToUaamtoM NotloasI Park M 
Dr Jaat Aaaph Altoa PrafoMor naaritw of will ba tba flnt e oaaprahmdTa mmar to a 


I tha Dcpartmai of B oloar at tha Aowrican nataraHat Ba wlQ aaak panoaal aavalatoaaa 
Ifnamm of National Rlatory dlad Auaiud SI at wHh tba laadinjt loeal aharaatan sad pat thatr 
Oorawall an Hudmn ac«d M awn mrWmU hlstaclaa. 

Tb Bacavate ArmMaddan Wohn D Roalnfanar ^ Aauifma Cto i M i l iaB — Wa laara Aram 
Jr haa alTan |<C 009 to aaabla tha UniTaraity of Aouallr lAfe that tha oolor ahaasaa ad tha 
Chtoaao to axeavata on tha a ta of ft naaaaildnn e vmmtm aha m da im Asson* wraHnanaw are naltbar 
wb^tba M^Ua knowa to bSSTw ^ P«valarlr auppo-ad nor la thara 

fought ■ promunaad t a nd aa e y or avan ability to atto» 

PrUto^ ^ **■ 

It la bopad to abed llirht on tbo ortylii of sranlta ^ 

toair a pavpWxtos duaM on to tha paCrokwIat _ * V” ^ . ** 

■mU^ me nwmm^ m TMao —Tlrf. mmmr WtoW«t of PUldDa UaHurtitr lUd Ut 

* amontsteaar mot Ua daatb to tha Oaaad 
**“ Boahlaa aftar batoy tha drat to ato n aip tl to tho 
I ma phoapbato ravoalad fntaroaons avideaom of a, w, m * * whmam hm fail 


la not fanpalrad 

A MauaaMat to etoaaa Maawey— Dr W B. 

Stoaa pimMaat of Pnrdua UaHandtr and aa 
ardai t aMuntstoaar mot Ua daath to tte Oaaad 
ton BoaUaa aftar batoy tho drat to atonaiptlto tho 
aaaant of Mt ■aaen At tho potet whara ha fall 


utana la and kumaB Mam hava naan tssan imc ^ monumant of lonaa atoam and a ffatk aat toto 
■aaM BaMavaa to Tb an darba fta ffnwi a raports h# wound eontaina a writlav that Jaaeribaa Ua 
that tba Oballak In tha Ptoam dl 8an Pietro waa fwt Hla wifa who aaaompawiad him on tka 
aUshtlja damanad by a thundarboH but nmkaa «||mb apaat tour daya on a aanrow ladua baton 
no BMOtlon of any frasBMnta of tba ma ta orlta baton «winvtd 


haatou baan found 


A Mamumtli Samp Baafc — Bvacy Itoa of war 


Tattaainu May Ra Catty S o kHar a to Hawaii iwwa | rlntad by tha Naw Yard rtmaa from Start 
toaa matii thna to boqrttal aa a raanft of tba to dnlab of tha aouiUat baa baan allppad mouulad 
tattooliis craaa Booh alekaam la now daalorod on rad herda r ad ahea U sahadttod to a I ton praa- 
pun riiahla and pay a idoiipad for tha duration mra to axtrmat niofatma and bound into a am 


of tha dlaaUlUy 


laaoutWa htatory of mera than 300 rotomaa and 


Tlia Pawtarad by Ratlltr •~>AutanMildUata ran 81 MS paam at a aoat of ISO 000 Wa ham 


I ovor a rattlianaka naar VWndala M 


tbla war newa praaa m d to aa parn anant a f orm 


puneturod t ra waa found a fana on# and thraa- « ■WH nn aompam and what la probably tha 
alilbiho ta o h ea In hnath The wmmhm w eai uir a d | "Wt aomplato aonp book aw amda to now 


0 foot 7 toahoa and had IT ratUaa 
A iMttar from Aasaataa^ln Cyrana tba analant 


In tba library of Prtoaeton Unlwalty 
PtoytUnsa of Anclart Rama —la tba tomb of 


Graak oo ony n Afrka baa baan found on a * 1 ttU Rooaa* tori who dlad nanrly two thm^ 

Mock of marbla tha ranatotio of a lattar from nod yaars aco haa boon found a touahinjr ato 

Ausuatua on U a sovarmnent and tha admlototni toaUon of toya A aota ato^Md to bar band 

tion of tofttoe thla w D form a baalo aonraa torn waa to pay bar farrlaca aerom tha Styx bar 


hiatory of hU raton 


Uawrita doiU with thatr aaMnattoa wm baaMa 


M. Mtm Tmm^n. Mrr «Mt aw ““**-** *^ .“*. ■» ■*“** ■ ? 

andar armham Deli about na to a friand ow TTf _ brIshbMtoud MWlns 


ona of tha aarlimt totophanaa waa naarly alaatad . ^ 

by hla landlady on aoosplalat of bar rnffortny . ?**. *?i***lfa\. 

o dn ara Today wa hava a ta top he n a to awy "***• ®* prmantntlon toaa to tha Bartla wusauiu 
nna parao n a In lha land Mmla far Mnll CMa.— Tha aarly momtox 

Rxp l attog tha Amamn A wtltar who atotms tba^ nlsM to ft of tha ^IMnnayolto 


btoeha a jmld ffllgma brooob and a bracatot and 


Explavtog tha Am am n A wrttar who atotms 

to ba fastol ar with tho sronad doolaraa that tho ruS!!!? 

rvortod axpadttloa of mtoattoU to Rooaomlta 

Rlvar of Doubt country aan romlt to no sxbi iS-JSS 

to eWiUaattoa that tba baadwatora of tho Amaaon 2123 ^ w 

ara wall known that tha loot tra I Ima B*W '2?^ JiT 

baan loot and tha tba sraat poaNUBttoa of tha 
Amamn walaMhad khonld ba otudlod fay itoaatiiis 

wnall araaa for tbomueb axamlnatlan SiibSSiteto SSSlJ^ ^ 

A M a a alan far Rata.-Tha Wtalar laatttota ^ . . 

of Philadelphia la hulldtas a MO CM bema tor / ^wo natlua tori 

rata Tbara wiU ba an ofltoa n laboratory a f™*?? HIHSm TTT!? * 

rat xymnaaiom and awythtox tha rodant haart ?? 

oouM wirii for Tha bbjaat to obaaryntion and TL. uk“ ^ ^ 

npwrfm mnU partlaUtorty la tba dJraetion of toad i ulUaTl 


tha a totavftor 


alraady waary as ua sod bamming aa an old tsMkeoJ^r^ZrmmLt m 
aonsT At Uia Okloaso Posaant to Program tiio triisnnbaollj hafetbad tb«o Bar I B Wlkhordi 
11 paaaancer hydraplm ^ta Marla osrrM idlaJSSTto tba MahoR toShSa 

an oparator and a ntUosoa pnloator to bogiilto „ . 
tho tadhnn to flyteg with Button ptotarao whllo . _ 
hydroplana and aadionaa war# hartUns thimtoh . 

tha air at M mllaa an hour 
ClMnW m a tww pt w OTOM In » 


tiirtttCQf Aff W AOm 09OOQUACP AA AA OlA m^e^L esns imM^k^^ rmmpm 

y«t At tW OMw y«gMPt J25ii*ilS7.S3 tSl^T^TH mo 


attampt to orooo 


SMI boars havo hsM toopootod toto tim ttolo 
of WstoitostoM by fnUt snd vogtoahto sr owom 
to s> offort to ho« dawn tbs gmaJiM 


reolprooslo sad 4 macs tortlto to ono war only ^ maalal with a iWttaMhmaly *T g pototoi moat 

III toSSor 52> taSTSu SyiTSSghTSS. 


ebtatood frem tin Midi. ^ orhoro thoto tonuoaa tongam wW toMpthotopS 

Conoamtos tho 5 m. -A roeont dtoaBOWy rw ptonto atosa af tnmito 
yaala that tha otdaat kaown haoa aro toam RsHla RaRm at Ahmlumto Riti^ni^Wi—ilfaee 
ambar (OHpoaaao Tarttory) and that aUwr .JSIt I-T. 

H y mmaptaro u a I w eae to , aoah sa waipa. nnta oto kBtMtom Amow tkn am hnitow 
SOB from tha Bmm PTum tba ■ppas r snaa to SSm SlTitkZL^ JuST sMiltt 
tha Hrmanapters to tha Bmmio It to mpposad SSTwmtmSmtStS! S JShamS SS 
that tfaU snap had its sppaannao la tha Si » SiIm mSSS tm^toSSTJZt 


aAff.ttarvrxraga 


NovpKan, 1921 


SCIENTIFIC AMERICAN 


78 


Patents and Trade-Marks 

Geimral Pnnaplett Current Comment^ and Interesting 

Decisions 


Tci* Ifaito Ib CklBB-n* tndi muk aHok. 
tloB la CUm to la a vary aiyatlifactory alata. 
tTatU ■ aattoaal lactokmtloa law to aaactad w th 
flM mmmmaj nwaUatry for tbo an far wawnt of 
tha naftotoattoa rtaltoa and tbo piawattoa of in 
frtaaaflMBtp taporUrt iboaM aot pto«* too auwh 
TiltoaM oa tha protaotkm affordisd by a aom 
pMaaaa wMi tba praaant CbaaM praattoa la 
artihl"- to foBowtaa tha CUbmo proeadora It 
woM W wafl to aaa that tba trada aMrfca ara 
raatotortfl la Uw aoaatrtaa from wUeh ataaltor 
aooda ailfht ba aaportad to OUoa B aBa a aa of 
tba prnalailty of Japan H to partlaatorty fa»- 
partaat that fba ttada marlta ba raptotarad la 
that aaa a t i ' y aa a foitlwr maaaa of protaattaa 
tba Chin aaa markat 

■aBuida Fa toal Law—Uadar tba naw pataat 
law la HoBand pvovWona ara mada to ii b ta in 
tafbrmattoa by tha DofCah pataat oMaa aiai ln ma 
wMb l'■f■r■a■^ to tha art whtoh may ba altail by 
tha waaihiart In pataat aOaoa la othor aaaatrtoa. 
bnian pa ta nd appitoattoaa am fltod In BoUaad 
na4 HVttnl othar aoontrtoa whara a aainlaat l on a 
an mada aa to tba novally of tba lavantkm tba 
Dotoh namhmra may obtain aoptoa of tba 
oAalal tottara laanad by tha pataat odtooB la tba 
albar aoantrtoh and mlaw tba art whtoh baa 
baan albad darlap tba anunlnatloM p i arto w lr 
aaada Thto wUI pravm i t dapBcata Bn rth aa and 
toaaan tha work of tha Pntah aramliiaia Wa wll a r 
pravtotona mln^ ba aopiad to advantasa la tba 
Ualtad Stataa pataat praattoa, 

Naw Una of Old M at h ad ba a panaral piop- 
atotton Ik daan not Mqntra tba osantoa of tbo 
Jn va ntl vi faonlty to apl^ an oU mat h ad or pro- 
mm naad In ona art to a afaadar pnrpooa In 
aiiotbor art whara tha ranMna aOlaet to In 
prinelpla tbo aaam To th a aOaet tba Oaort of 
Appaato to tbo Dtotrtot of Oobtanibla baa roaaatly 
reatatad tha tow 4a ra Brmmitm <87$ P 718) 
VH**y that a proaaaa of aoattag or tonpraynai* 
Ins abooa wHb matal by hoatlns tba matal to 
a Uqall and bkwlns It in (bo form of a opray 
by a btoak of saa aaalnnt tiia parU of tba iboa 
to aot patontabto whara tba rnma proaaai had 
piariiimly boM applfai In aoatliis amtol papar , 
fiMi fhun and othar aab a tan a a a aa an oldj 
ptnaaoi appUod to a naw naa to not patontabto 
whan It parlonaa aab a tan t l a ll y tba aama funaU n 

rmtoalton dtabito Vtoraifa Infrlnsap— Aa 
famriaaa manaUaatarar aan irt.vcni a fOrolsn 
oanaam ftoan bnportlas and aaUlns In tha UaHod 
Alatai marabandtoa baarlas labato atmllar la many 
mpaata to tboao t«ad by tba Amartoaa rnanu 
fnatorar and Inaladlns a word whtoh atoartyi 
Infriacao tba nnunifiaatarar'a trada mark aa M- 
towB Ka aaa lay a oonplaliit with tbo Fhdaml 
Trada Coauatoahm ba aan Inatitota a ault In 
aaotty for In fri usa m ant and anfUr aontpatHton 
■nd If ha baa a fodata) trada awrh rastotrattoa 
ha aan Ato a aartiflod copy of tha aaaaa with tha 
Baarata r y of tha Traaaniy tosathor wHh a nxim 
bar of ordaary aoptoa aad raqvrat that tbaao 
aoptoa ba forwantod to tba vartooo potto of antry 
la tba United fltotaa with Inotnwtlona that tba 
naanlMadtoa of tba faralsn anmpany baarlns tba 
lafrtnslBS tobala and trada mark ba dntod antry 
into tba Xrnttad Stntaa. 


falanto In )ba Baltana— Thma has baoa an 

nwnlumbis of Indoatrlal Ufa fat tba Balkaiu alnao 
tba ArmlaUaa Dorlny tba war tba BaUma 
Atetoa wara bronsbi Into aloaa aontaat wUh tba 
nual progriiva aoantrtoa (ndoatriaUr Thto 
■iamtlnnnl parted aHhoagh Bmltad to war aaUv 
Moi, to now baarins froH. and wa aaa tba 


4Mal and Indoatitol growth to tba foraramiar of 
naw lawt Aaaons tba town whtoh havo raoantty j 



bmnttoai In Oraaaa Jago Btavla nnd 
Ttotn tbo paaaaga of tbaaa Inwa It 


laMa to protoat InvantooM la Balparia 
tvla, whtoh to IneMad la Jogo BlavU 
law tn Groaaa p r orldaa mtoa tor tbo 


aOM* I n va nU to u aonU ba p r e to a l ad la Oraoeo 
only by n I m to totlva gmad. 


of pafamt 
gtaat fraqaanay to thst of 
«d w npl tyi 
■ataa an hi 

vwMan^dnata kha tfaaa of bto up ln yino n t la 


aanan of aa amamod n g****^ * to ***** aaaak. 
tba tokptodfot baa no HsM wbataoartr to aa la 
vmrtlon of bto wa ip liipto. At boat, alnmld tot 
a mtto gaa bnva iivtoif tbo Invantton daring tha 



Jlrial Limb Ce w Cifwo tk A m Co 878 F 888) 
raHamtad two well-known prinalr toa of patant 
tow Flrat, that n now etnnb nation of old ato* 
manta may aonatltula Invaatkm wbarr sarh aom 
Uantlon | r u d u a m n now raautt and iroondly that 
a pntont for n darlea whtoh to nopamtlva or 
fnJh to aaoooapUah tha daalred and a lot an 
anUalpatlon of ona whtoh aoeasaafuUy aoaom- 
p Uah aa It. In Ha daotalon tba oonrt raUad on 
tha rate atotad by tha fiaprema Goort of ttot 
UnKod Otntao In tmm Co to Higgime «t nf 10ft 
V 3 SM whara the eouri anld Now that H baa 
■ u cii H a d It may warn vary plain to nayona tboO 
ba aoq l d bnva dona It aa waH Tb a to ofthn 
tha oaaa w th Inroatlona of tba gronlaat martL 
It may ba told down aa a ganoiml mla tbongn 
parhapa not nn Invmrtobla ona that If a naw aom 
UnatloB nnd nrmiucammt of known al annmt a 
prodneaa a naw aad baoaflatol raanlt nmnr 
a tt a ln ad batora H to avidanaa id tnvoatloa 
Patent Otoaa lat a r far a n oaa To tha patant 
, lawyar or tba Invantor wall varmd tn and fam Bar 
I w tb patont praattoa tba fraouant oeaniranoa of 
, Patent Ofltoa InUufnana aa 4 a aonUtota baiwaan 
i ao-pandlag app H a atbma for tba nuna Invantton hf 
; diflarant I n va n tora to not atmnga thoogb tba 
anlnlttetad Invantor fragoantly win ragnrd aaob 
a happaning with Mapfakm and ba Ja pmta to 
ha l ava that tba othar bavtng tha mma Idaa moat 
hava obtalnad It In aoau tmpropar manoar But 
t must ho ramomborod thnt fawniui minds nra 
■fanllar In kind nnd funaUon and pcopto win 
thtak along atmlhir ttnaa i^rtknUHy on mattara 
of pubUo Intorapt and dtoeuaolaa or in connaatton 
wltb hnppanlnga or naeooattlao a nmm o n to many 
Tho aamo Invontloa If It la a moro or tons 
ehr i oBa on# wlR ba Imtopandaiitly eraatad agmin 
and again by many Indlvlduala tor apart na^ 
Krapbtoally In point of tlma Tbua soma 
yaam ago thera wai a Patant Olllaa Intrrfa rin aa 
Involving llhy and moro Invontora aaah of whom 
had Indapandanily aonetlvad tbo Oaaoa tovantion 
for tba automatle ftabfdtlng of aaroptonoa by 
pendulum dtvlaaa Thraa lavaaton waro aeat- 
torrd orar tho tnUrt onuntry and hududad many 
of tba prominent ptnnaora tn tha Aakt of aaroptona 
dovatopment and mora partlonlarly tba Wright 
Brotbam Coiiim Harring and Chanutt 


A han da m i Ttnda Maih— fbr many yaara a 

marrhant had been manutooturtng n tollek pm* 
parathm undar a aertatn trada mark whtoh had 
boeoina waU known throaghmit tha trade Ho 
was noOfled by n aompatttor that hto trada mark 
Infrlngad ona whieb tba aampotJtor bad adoptad 
many yaara boforr tba data whan tha marohant 
adoptod hla. X pon caraful Invaattgatlon In tha 
trada It was team d that thto was tme but that 
prior to tha ilma whan tba mardmnt adopted hla 
trada maik and bagan to uaa It bto aon patltor 
had at wad ant hla baatnaao and d aeontfn ed tba 
usi of bto mark When tho merahant raealvad 
the warning lattar ha aonld not flnl that bto 
oompatitnr waa nalag tba mark or that ho sold 
H with hto boBlnoM. 

In thto oaao tba toata show that them wag nn 
abandonment tor n period of oomo flftoan yinra 
: by tho aompatltar and that duo to thie nbandan 
mnthobaalootaUba trada mark rights It to 
' tnw that totmf to ahandon phgw a large part 
B datanninlag whathar aatoal afanndonmant haa 
takan plaaa but la aaaaa whara tha trada mark 
I haa not bam uaod for n any yeara aa In that Juat 
laltad N to to ba preaomad that tha aanuatitor 
totaadad to abaadon hU anark aad that It was 
opan for appropriation by tba pubUe Under 
theee almimalnneaa the manutortnrer would be 
! entitled to aadwlva uee of the trade mark aa 
lagnlaet bto eompeUtor 


■erne Trade Marie Fandamwitato—A trade mark 
aaa ba aea gaad only hi eonnari n wltb tba good 
win of tha borinam arltb wb eb it la naad and 
tba aae te nmant araat ba reco ded In tha Pataat 
Ofltoa within thraa nurntbe of tha data tberaof i 
oth ar wlaa the aadenmant to void ne against a 
■ufaoaqoant porabaatr tor vahia witbout notlea 

Tha gmutiag of regtotmtlon of n trada mark 
doae Mt wanaamrUy eonfar abaohrtg ewnanUp of 
tba mark upon tha ragtatmnt. Tho oartlflenta of 
rwriatration to bowevor prime ftaala av Mawfa of 
oamorriUp and win ba riBrnmlaad aa aaah by tba 
eourta. 

Aa appHeatlon tor ragtatemtlan of n trada mark 
mnat ba Hod ta d to aaab gooda aa ara ^riaaalftad 
la oaa atoaa hy tba Patant Ofltoa ^toparala 
appMe a tfawa maat ba fltod to aovar gooda atoaalflad 
la dUlermt etoaooa. 

A trad* mark to ba ragtotrabto nnd In But 
tn ba n tmdo mnik muat ba naad In aetnal phy 
deni aaaoatatlna wHb tba goo^ or npan tba 
paakagas in wbtoh the gooda am ahtppod Mom 
r a f a r an a o t» n trada mark «qhm slatlonary «r in 
admetldng mgttar to not trada mnrk wega. 

A aartUtonta of laglohmtton of n tmdo mprh m> 
nning In aftaat tor a paiiod of twanty yaata, At 
thg of that parted the ragto tm tton — »t 

bo rteiiwid tor a Uho ported by aomplyiag with 
tba Pntawt Ofltoo r aq n i p a m a nte AppVanttono tor 


of tba 





For all types of truck 
chassis and Power Drive 


■^AN DORN Vertical Mc- 
V chamcal Hoists arc biult 
m a light and heavy duty ca- 
pacity, and in seven vertical 
and inclined models and for 
all types of power drive 

Nearly all leading dump 
truck manufacturers recog- 
nize the efficient mechamcal 
pnnciple and the powerful 
construction and simpbcity of 
operation embodied m Van 
Dom Hoists They recom- 
mend Van Dom Vertical and 
Horizontal Hoists as desirable 
eqmpmont on their trucks. 

Holit Bultotln tUustmting nnd on 
plainlDf Vnn Dora Vgrtieol nnd 
Hortoontnl Holstg nnd Track Bodtog 
gladly ggnt to nay track opemtor 

THE VAN DORN IRON WORKS COMPANY 

rtoyglnarf 

■rw ihiiM* WatomSt. Lomi blaud Oly N Y 
aad 4ftl Bauna Bldg,, Fhdi ililglli 
Aganatoa in *11 alhor arilos 



Cut aw^ V aw of tba Van 
Dora Vortwal Trash Hatot 
abewjag th« ac awjaGfc prin 


Ing ar Hquid PeaMva aw 
tral no body Mttttog araod* 
dm toting 
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MiaraMwm |Mft 


Outlook 

**Ambas$ador from Eonywh&m** 


C ONSIDER • fow of the tniti that have 
eatabllabed the ii dlvldualitf of The 
Outlook mod that oommend It to lU 
too 000 readers 

1 Lyman Abbott dean of Amencan ed 
■ itors u lU Editor in Chief 

2 It u Btudioudy edited by a board of 
• pubbc sts who weigh carefully each 
week the world a moat unportant events re> 
port them tersdy and then Interpret then 

3 The moat painstaking efforts are oon 
• tinuously eierted t make every edi 
tonal and every contnbated article anthon 
tative It la \he moat^quoted penodioal on 
the floor of Congress 

4 The Outlook is Amencan to the core 
* yet It scans events with a world wide 
range of vision No other publtoation 
uid as truly he called The Outlook One 
aubscriher calls it a mag c arpei carry 


lag MW to the weak a awat afgatteant and 
most Interesting plaeaa. 

S Pnjudsoa or prannelilfam does net 
• sit at the eouBoU lablaa ef The Out 
look Its autf re p r m awt i many hack 
gtounds— 4hn pulpit, tha law Htarature 
cfaplomaaifjtoioB, bminaaii and tha news* 
paper ofieo Gradoatas of eight mporunt 
colleges or aniveralties I Deluding Harvard 
Yale Amherst New York Unlvera ty 
Pnneeton Williams Vassar and the Uni 
veraity of Cl loago are on the editonal and 
general ataffs of The Ontlook. 

6 Moat subsciihcra turn ffrat to The 
• Outlooks editorials Of what other 
Amencan penodioal can this be said? 

7 The quality of lU jonmabsm is eln. 

• tno never dry importsnoe of 

The Outlook as a cegeni Inatrament of 
)ounudlam la reoognued even in newspaper 
circles hundreds of editors of newspapera 
subsonbe 


The next 20 numbeie of Tlie Outlook 
and Samuel ButWs brilliant novel 
“The Way of All Flesh," 
for only $2 


The modmi world 
of ideas Is greatly 
indebted to Samuel 
Butler George Ber 
nard Hhaw confesses 
to the iDHnration 
that this bur^ 
thinker famished 
him 

boilers poslha 
roous novel e 
Way of All ncah 
IS called by Anwla 
Bennett **oBe of the 

r test novela of 
worW- 

There b wov en 
uiio the atory tha 
uba that it la the 
individiial that la 
pnebms and owns 
the right to bb free 
dom of thought and 



Uteraturt when ona 
seea ao eatnumU 
nary a arndy of 1^ 
lidi Uf e aa Botlera 

posthnmous The 

of All FbaV 
make ao little bn 
preaalea that when 
some yean later I 
p mduee plava la 
wfatoh BntWa es 
traonttnanly freah, 
fveew future pienung 
e ug geetiona have a 
gtanta ahare, 1 am 
mat with nothing 
hut vague caek bii ti 
about Iheen aad 
Nietteaebe Real 
ly tha KngBah do 
not deaarva lo have 
great man" 

The Modem Li 
brary editlou ^ 
Tba Way 4 
Fbah whbhwtpf 


Cavil Engineeriiig Notes 

AbstracU of Important Recent Paptrt and Phibdiad Arttdet 




aa itaMK hi 
Mbna bw 
avamM IW 
■a wllk the 


the outlook company 

Ml hMtk Nnr Y«h \ mA mJ, $M tmd 

n^iS»diw.Th.O«i«ikl6r*)wsri»sdSai«islBatlsrB f 

Ths WsT o< A I iMlwtW I P®" 
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It will pay you 

to know FORBES 

Get acquainted today with FORBES Magaane, the 
publication that over 30,000 leading executives look 
to regularly for busmesrbuilding ideas and new 
excluaive/ac/15. 

The headings of some of the articles m two or three 
recent issues are reproduced above. Note these fea^ 
tures of real value to you and your business. The 
business articles, the kmcast ^ta and the market 
news are unequalled in any other publicatiflo. 

Shall we send you get«cquainted coiaes of FORBES 
or shall we enter your subscnptian at $4 a year? 
A copy of FORBES u Its own best aakao^ Write 
us today. 


CUT ee TBAM OUT, AND lUa. TODAY 


PORBCe MAGAZINE 

ISO PIM At*. Nmt Yari^ N. V. 

Smi an (M Mfr nm. ■l■Mroeaa. 

t «■ wAmtIkm, 


FORBES 

MAGAZINE 

110 nMi AwMa, Ntw taih, N. Y. 


fWCISi eOt • aapr M 
•iMMa. ^■mJ—iTnii lull aa 

DfklfMrMeeawbi 
f i M i gs iaa. 



Applied Chemistry Notes 

Condensed Information Gathered from Chemieed Joumab and 

Other Sources 


AdMvhB Watte UtmmnA, A mnantml bi iMa^ 

ary of tlM fVtttcli stbomlet, ASolpW Wvite. wm 
tmvottid roeontljr At Strtebourv 
KMMvtac Patau aaS VaniMb— Aa bmntor baa 

jMt obiatawd a patent for Tomonrina paint aad 

vaniWi from aotomobUM wltli a bat oohitkm of 

e odluin bydrmte or otbor mlvoBt applM wltb aa 

air bteiU. 

A fl i op i aa f Paiata—A flr eproof paint haa jnat 

bam patented oos»l«Uns of It parte of adlk« I 

parte oodhim tuime tate. It parte of borast It 

parte of ataa ambte. St paite of baiiHn. 10 parte 

itae whlto. It pa^ aodhmi ■IlleafA t potemtam 
■lUoate and 10 parte of feldapar 
A Nov Ceaieat for Lmtbori — ^ao Sa«tteh !»• 

Yontoro bavo patented an adhadro eoaipooed of 

napkiba. Tbo batata d lr eobrod hi a oolroni Uko 
Tbo batata la eloaiiad by botUns aad 

Into rtnUa wbtdi art I m aaded 


la tbo 


mid to 

of 

at the 

of 


a rapaotty of 

lYaaab Tirn Imrentora bavo roaantly 

patent on tbo nm of aalehtm pe r o n ida hi 

maklBS About 007 par eani of mkitum 
to tbo wateht of tba flour la hworpomtad 

broad doneb to iBonaat tba mpaalty for 

mUk Vtea of Coppor Panad la 

ooppar Tala of aroat rta h aaa i baa be 

la tba Ibatland lalanda. Tbo loda 
bavo baaa provod to yteM a hlpfa 
ooppar Xsparte vbo am araettne a pbuit 
adno alto tblmk that ball a sanikin tana 
art la alabt. 

Jamaalaai ArtlrMta aa a flaarm af Alaabal 
Thla tabar la a aplandM aouroa of alonhol aad la 
botaur tarnoly ooad In Oonnsmyi but oomoter ete l 
fanaentatVw of thb material li now for b i dden 
!b that oowUnr Tbo h te t i ai t yMd waa ebtalned 
from tbo raw aeaah not ateanted or tr m t ad wHb 
malt, but fameated with browoi^e yoaat 
Steaeltea far Wao fll gaa l ii — Tba Ibermn of 
Mtaoa baa boaa oooparatlac wltb krno aatalnv 
eompojnlao In tbo porfoattaia of doT t aaa to wnm 
minora of danper by maana of Manahaa. A vllo- 
amaillna Hqnld la l a tr od v ced Into tbo oompramid 
air Una a^ tbo odor aoon «hrw Ha wamlnji 
Utiooidi tbo iioao. 

Patel Cam aC Bom PiiaMefaMi.f--Tlui laodHml 
pnpora hava reported a oaao whore a mast of tt 
yian of aoo ewmllowod tO n of borax by w l ate ha 
and dmtb oeomred hi ibreo houra. Hotiaobold 
bmrax aaania to baro ahrasre baan myarded aa 
banatfOa, but orldently It abonld be aaod apai^ 
Inirly wbom It la llablo to gat lAto tba 


teetarm of axploatree baa JuaC porfteted a far* 
mula for a n<m*fmaatng dynamite wbteh wlU dite 
plaee the older typo at explnalvo aa fbr ao they 
ore ooneeraad. Thawing, wHh Ha attendant deta- 
gaca. ia oHmtaatad The fbm»la la tbo roanlt of 
yearn of axporlaiantatloa 


flab oU Baanufaetarlng la anahod or ground to a 
paata, aaya Ckarnttal Abalraote,’’ dried in Taoiio 
at a temparaturo below 10 per aant, raduead to 
a powdar tnated wHh a pmCaobtle onayam aodi 
aa papain to aolnblllm tbo albumin oo atea t of tba 


ofateiDod la driad aad powdorod f or ua aa a food. 

TNT Oaad far Baad BaIbHteb-TMT te tbo 
optakm of Tbomaa K. Naalbwald. abief of tho 
Burma ofJTiibUe Bn a d ^ la a good axploalTo fte 
urn la road oonatmattoa. Tbraagb thla bunaa 
tt.000,000 pooaAi baa baaa dtetrOwted ftor that 
pnrpcaa wHboot aa aaaldant. Aa TNT dom not 
freem and tbo fnmae do not predoao any HI 
aolte, tt la pomdar wltb road boUdara, bath oon* 
traetam and taboran. 

Gbiorlaalten by tmeaYtelrt Ugbt^-Two Ja»- 
aaeea InTontord bare dee l aad an Ingenious appaia- 
taa ermelidlng of a rfnaad ebawiW prortdad with 
a wladow Itefliip a hna of nrlol or onaTte gla» 
aad two tubas opairiap at tba foow ot tba Ima 
and aaotbar tabo for aodt of tba prodmt. Odetl* 
nation la eoa duat ad at Nw opfnlng of tba taAag 
undar tba InHnmaa af uttmrlobpt Hgbt wbtab li 


alrap la praparal by 

(pmfaraUy to a iampotatart of dbogt H Aw 
gram), eeparnttag tba HgaM and h m Hn g tt la aa 
anteafanra to a t a mpamtar e of about 101 dagrete 
(0) for about ona bOur, and Uewlag off ataate 
from tba aiitoiibiTa at about flftaan mhuite Inter* 

of 



of tba bmarimn 

tetegUoa of prodgoltaff alMapar thorn at tia 
tmbar n i te l Uns , Boa to Cbo teownmg of praotnt 
taaalag math ate, ootah tammrar of teooh it ' 
snmUti Bf • kttm a ' ^ ~ 
wfli bo f odairt tea 

vateam af tbo teatbar 



O a o a g a P IMt 


Sugar, Qlieailati'j aad Tmbnnlogy of tba Aaparl* 
oaa ObamSml Soalaly that tba -ir"**"**** af 
augar aryeCala by p ml eat te a waa foaalbla. Baae- 
plm of raw sugar from aavnea] Ibotortm art 
otemMad mA day aa te atea aad regulafity of 
aryolaL A ^'balopUooa,'* or ahnllar dovteob wltb 
Tirtleal alfaebment. tbrowa aa hnaga of a weaQ 
portion of tbo aampla oa a aarata, ategalftrlng It 
tan dUautera, aayi Ste ona r . SouarM drawn oa 
tbi arvaga o e r i a apc ted ta tern to aa arbitrary Sdal* 
of ten, and tb* obearrac oompacm tba temga of 
tbo oryatals wltb tbo eguaroa, datei mining tba tern 
to tba nearaet wbalo amabor of tlm aaale. The 
prodoottea also bhe wa tba ngahHIy aad tatm of 
tba aijatele, and abnimaallttea ara anted. 

Diylag C no tul a H you aagalra te dry larga 
qttaatHtea af a h eailm l ir g sla te tt wll ba aaaaoeafT 
to eaataiifttga tbam, aaya J. Oaylar Joam la Tka 


two). bowoY or . nay ba driad fay ptealag fbam te 
what la kbowu tenloatty M a dnlaMter TMo 
la a glaas Tmail lanarany awtetiihig a adiAgrt 
af a ou eaa ti m t ad oolpbatte oM aad pgnteo teoaa 
anbaa. Tba vamd b alMbblp aad bm a a wp p ort 
ovar tba aoM adxtnra oa wbleb a aaaS dbb aoi^ 
telahig tba oiyateb amy ba pteate. Tba aaM 
qidtakbr mopa up tba l ao lalara la tba inatahiwv 
aad thua drtaa tba eryalatei a few days gwaraUr 
aotealBg ta oea wp lete tbla oparatlan. dwimdlag aa 
tba aatara of tba ohamlml to bo diM Oara 
noat ba takan wbaa bateBIng tba aaM as Jl pr^ 
doom bad buma wbaa In loa t aat wHb tba tedte 


A Cartel 


mlaaald (£,. 


aa aat) la found la tba Taga tabla and aafaaal 
ktagdmao. If tba teaf of a atteglng natete la aa. 
aaalaad wHb a mlaroaeopla It la aoan to ba aer or ad 
with kmg pointed balm baring a gbmdatthobaaa 
TUa gland oontniaa fOrmla aald. Wban tba aattla 
te tombed Hghl^, tho flna point of tba bair puna 
form tba akin, aad a anhautanaiitta Injoetloa of 
fonale aald to laado, wbteb oatebbr mtam a bSm 
tar Tbo Inaonraiilianoa wbteh arteae fkom tba 
otinga of bom tad waopo. alao from tbo Said 
ojeetod by ante wban I rri te t aA ia daf te f 
add The remedy In oaab eaoe te tbo oar- 
add nuat bo ftm ttaBaad m cmlobly $m . 
wltb mild alkaH. aueh aa wadilna soda. Fonale 
a^ waa Aral mate by dteMlWny an te f wdoa of 
rad ante. It te now amda from idjraarlno aad o»- 
alli add. 

Ciyalate aad Water af CiydalHmtlm.— Wbaa a 

aohAla aUt ia te ba raeorarad from tte aotntion 
tbo tetter te redneod in bnlk by avaporatloa unta 
oltbar by axparlenoc on by trial. It bmnmm arl- 
ftent that tha aoUd wm bo tenaod aa tba SonM 
eoote. Xa aoma e a e ea, wbaa time ta not aa tanpon 
tant teotor ovaporatloa te left to take phwa naU 
uraJly Uador eltlMr aei of eandhlona, fba aiA- 
atanoa gonorally eaparatca out !a parttetei wUab 


dt aa anrteate. Orflteb eftaa aontata a 
pareantaga of watery aaOad **w a itm af 
atlon.** la aodluai mibonate. tbla aom- 
Unad water foraa naarly St par oant of tho tefU 
waIgMt hi ooppar adphata H te approxhaately 
M par mat. On batag haalod to a modamto tern- 
paratnra. tba water te axpaflai from tba aoHdi 
tha Bohatonoe wbteb te toft baUnd te aaSad tba 
aahydroua (that la tba watertom) aalL 


• tenro peremtaga, Wraa i _ 
bloi abaofb eoadd fr a bto qwmtttlaa. Tba abmap 
tflm mpadty of Hmeoteaa raagaa from T par ante 
or uunw doom ta pinaHmlbf aaro. p u ro m Sma* 
mam, tm wbteh tha pom spam tmnm ftom Id 
to li par aaat. wH a b a ot b team 4 to i par oaat 
of water, wbora aa mad eryff allaa aad aryteaBtaw 



aaibea blaak p rnd aief from natwal gaa In tha 
Wtattai th Itti tau njnJH pauada, a 

dtataam amt fnna lt», uitglltotoud 

tog M iugrmaa ta tiw ngotbor of tateitti. b 
IMi tho 1 ■ " 


te Udi wna 

^ to U priTfaoao 

>^1ia tatoi TabM waa Htoljif, aa aoaipotofl fmm 

I VIM pnVM IVHiMVt Wf VM WM9VWM 

RM^ tnm 4 «pMl 4 . ST Mil. • i W l Sh. 

KMNM SUD .Hill All. Sk IMS tm ISM 

toad gf aaa 








SC[ENTIFIC AMSRIGAN 


AGCURACY in the 
J\. performance of 
meeting the demands of 
oeeri for more than 
seventy yeara is prob- 
ably why every Tycos 
Temperature Instru- 
ment — indicating, re- 
cording, controlling — 
is so acourate and 
reliable. 


Catal«i$ m Rtpmt 

AkriutnmtKtCbmpaiun 

RoahMtw, N Y 

rierw'e n 9siser remperefar# 

tnttffummt ftr Kmn 



ASBESTOS 


W« Bda«ni and sbipfMn of Croda 

" Art i m p>teaiiyirMartliy Wapradoca 
^gndwatoor woild faawna BBLL 
A«NGVrO» umUM to Cauda. VVa 
dkao oany Cbiaa, fpln irarnas wam 
aidtha, and naka aU aofta ofAibaaioa 

FarapTlkteiyanMdto AdbaMoa^ 

ttmia 

IdUMftaadTIflON OOiTAlIT 


Notes and Queries 


TM€ and Qmartaa aatawa te waai- 

totaadl Jar tha kancjtt aj war readers who de- 
elre la/annaHoa oa eah/eefe penoeae (• fhe 
eeepe aj Me papar, lefivaer MM techataai 
Jarmntma and elmflor fmformmttam Uattara 
refNlrfo^ are/owU reeearoa er wwreftee In • 
Hhrorjr eoNseg ha tmdartoMan, Jn aaaneetttm 
tei$h Ifatra and Quarirw propar, ire maintain a 
**8arviea Buraau,** which ia «hle> in namrlp otl 
cmaea ta aapplp agartaata aj manujmetmrara 
whaaa mrtMea kara aufjiatant navaltp amd 
ineHt te be tllulratrd 4n Me mesei pa#M oj 
tkia pariodhal Corrtapandtnta ora requeatad 
to tertte tfenir tnauirUa in all oaeee, oiaMag Me 
Mbyeet of Me Uttar eatfrely eeaanife from 
tha aorraapondenaa rttatinp to patmta, eak- 
eorlaiioa, beelet^ ate Tkia Mil praotlp foeOi^ 
tote tha onawaring of theaa foceNeiie* wkieh 
fa monp emaaa hoea to be rajarred to eaperle. 
Tba fuR noma ond oUrraa ahonld alwoga be 
ffvea. Our full * Binta fo Corraapondenta^ 
will be glodlg mefled aa rrquaat AU Uttara 
ere oaeteered b|f mall ead antp a vtrp few 
of ikeia eea be jiWated fa tha Umitad apnea nt 
ear dfeaeeel 


(14863) J A. U oaka bor Informaaon, 
ean you gWa na tha ra<|ulmd enewart la It 
pooalbla for a hone to pull la anj way, akapa 
or foni, or doea tka koras paah all tha time 
when drawing a load, wbsa tied, whan bold 
lag anything with tha oaddle, when anything 
la tied lo tha talL In fact, la It pooalbla for a 
boras to pnU at any time. 1 have money that 
aaya ha ean while another party hao money 
that aaya that It la Impoaolbla for a horaa to 
piUL A Your qnaatlon la not no almpla as It 
appaara to be upon Ita face. Then are Ta- 
rlouB tranaformatlona of the foreea to be 
taken Into account, Tha hone pnahea with 
bla lega and feet backward againat the ground 
whenever he drawa a wagon forward Be alau 
pnakea againat hit braaatplate or collar by the 
game effort But hta pnah la tranaformed into 
a pull In tha tnga or traeea and thla pull It ta 
which movea the load forward If a rope 
were attached to the tall of the boras the 
eaaa la allgtatly dUferent The horae pnahea 
with hla lega againat the ground aa before 
but the pnah becomra a pall opon the rope 
which la attached to hla tall In aaactly the 
aame aanaa t man pnakea hlmaetf forward when 
he walki or drawa a load by a ropo and he 
alao pulla the load along If yon are carffnlly 
the tranatomuitlana of tho force employed yon 
will aee where thera la a puab and where 
the pnah becotnea a pnlL The auawer to the 
query la that there la at one tine a pnah and 
again a poll In the eaan suppoaed, 

(14304) IMP aakn 1 Why doea 
water that haa been previous boiled froeae 
at a higher tempera tore than water that haa 
never been boiled and at what temperature 
wUl thla boiled water freeaef 3 The abao- 
Ittte aero bring 401* P* below tb« ordinary 
aero K, what la tbe tneanlug of thla aUwlute 
asroT la It a point where no radiation takea 
plaer, or la It the loweat point that can be 
reached 7 8 What rauaeg a ‘Scotch boiler gage 
glaaa' to break when InataUed and under ateam 
preaanre If It haa provionidy been In contact 
with steel or Iron? 4 Explain why tbe true 
wator level la not shown by the gaga glaaa 
when the boiler la under ateem prroanre and 
why does Ike water level rise In the gage 
glaae when the top each la closed 7 A 1 
Dolled water la practically air free, and air- 
free watw will cool faater than water con- 
Ulning air, ao that It cornea to the freeatng 
point sooner than wator whleh baa not been 
boiled We heve never anppoeM that alr-frae 
watar would froeae at a higher temperature 
than water which conUlna air We have never 
■cen any dlaeuaelon of thla matter in a aelen 
une book l^arbapa the Mlentllle men at the 
Durean of BtaadaMa Washington D C have 
floma facta on thla aohject U Abaolute aero la 
tbe temperatura at whleh all heat baa IcTl 
matter, at whleh an motion of afuileeulea would 
eeaaa. It haa acrer been reached It la the 
lowest temperature which can ever be reached 
If tbe theory la true. S Wa do not know any 
influenee of steel or iron upon gUaa hy mere 
contact Which can make a gage glaaa break at 
some future time. The atetemsnt doea not 
Bound acleatlAC 4 If richer valve of tbe 
waterMduuui la eloaad. the leval of the water 
ia the tuba wlU rlaa It the top valve la 
oloaed. the ateam la tl^a upper part of the 
tuba wm aondauM and be replaced h^ water 
eattrlng fna bdow If tha Uwer valva ia 
rioaad, tha cpadMoattou of tiaam fat the apper 
part of tha tuba wffl aceumnlata and gradually 
flU tha tabt. If tha SM la aarrad up undar a 
benar whiah haa haaa haabad, eho waeer4aval 
rtam ta tha Who, hacanaa tha aircalatloa la 


■ m 


'SONNEBORN PRODUCTS; 


It Is Standard Practice to Dust- 
proof and Wearproof Concrete 
Floors With the Liquid Chemical 

l>VPIPO|ITH 

mmmmmBm TRADE HARK mptmmpm 

Concrete is the Ideal floor material when sp treated 

200,000,000 square feet of old and new concrete floors 
have been lapidolized 

Untreated concrete floors need LapidoUth to save 

1 Costly floor replacements 

2 Constant repairs 

3. Loss of merchandise and machinery, due to 
sharp cutting concrete dust 

4, Delays due to floor repairs and replacement 
of bearings 


SONNEBORN PRODUCTS 

Chneotit 

the dorahia him White. Warimbte Ssa- 
nriaitng, and of nowttenri covarhig 
amlcy QlQaa,Fhtt and EggahaU AH 

CMOfRa 

aaoMnwM^ 

tha ui od w n mood pimwvatUi glv« 
n«w lUa to old or new woodmi Soon 

Stormtight 

\ tha pMtaetlva roof coaling far all Uada 
ofwonicr nawraoS Savaa tabor and 
material ooac of saw roote. 


Ate your floors dumtlng or 
wearing? Juat floah Lapklo- 
lith on all concrete floors. In- 
cluding bsaament, c^Ur and 
garage floori, alao on cement 
wain and tanka Maka them 
hard aa granfle, doatfioa and 
wearproof 

Lapldelith la tha original oon- 
craii hardenar — ttandard lor 
ten yaara. 

Wrila for jwu p f te, cAcuiam 
am? iteWanirfa/i 

LS(HiliEB0gMS0llS,lK. 

Dwl.LlMKAM.n .MEVIOU 




(SONNEBORN) 


Simplified 
Pipe > 
Threading 


A MAN never Areatis npe 
for pteamie — but that $ 
DO leaaon to let the ]ob waste 
unneceoaiv muwle. cauauig 
bother and perapuation. 


-= 



Om oipenaoco wuh Oilar BulUDoa Dw- 
Stodu luw dunged auny a Ban i kUm d 


TT^ 


tape-duandmi, Imaute unbla man has dw- 
co vorod fair hamalf all ifae vanoui besiafali 
of dw 5 Ad/ Oag Faaimaa he hai 
aever kaown dw easy coavmim of 
awdmi aupGfied pipe tfarew&g. Dm 5 
caparadt facti act ia a dona dderaol 
wayt to Bteke each job eaaer 

jfjJt yawr tofpfy hamu ar wrttf far 
0 BoihDai descripttvt faldtr 

The OSTER MFC. Company 
QeveUsd, O 


HOTEL 

FORT SHELBY 

DETROIT 

LaFayalla Bowlsvaid at Ffarat Strsat 


dOSRaoate. Rr 
Moda m hi Et^ 


snss; 


OyTER 

BU1X4KK1 Dl&SnrOCKS 


Tkrae ttocki from tht hunnt atraat tre$Hut» 
rrt am a bvmltwmnl 

H otel fort shelby oflan 

at moderate rateo, every oonven- 
MDce within raaaon. There la 
running loe water in oU roomi^ day 
and night valet, oarvidor aervtoe. elo. 
Buameaa men accompanied fay mnmbari 
o( their famihea find apactal Mttofactioa 
in the clieefful oonnegy of Fort Shelby 
aervtoa Convenient lo all ixanaporta- 
iion. AU Michigan Caotihl Depot cart 
aiopcloaafay 

Jtam Par day 

$9 $j $s^0, $a $S DtmbU $3 eto$6 

Batal Fart Shalky is makiug Dalreit Arstowr far 
hospitattiy 
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SCUINTIFtC AMBBSOAM 


For those who love 

FIELD OR STREAM 



You min who ton tht gmt 
ontdoora— idbu) count fahtnt 
hnotmc and camping out among 
Ufai hliiahig»-*who wlah to 
koip posted figardisig pour fa 
▼onta sport and who an|oy 
reading of the experiences of 
fellow tportamsn will find a 
wealth of pleasure and praetieal 
Infonnatlon la every Issue of 



^ FIELD AED tTREAlC is known u Am* C 8 ■ EafuiB* for tlw Oetdodnaua 
E**rv phiM ol Inint Ssh ns and camp na a coTtrao w h **11*111* Uw owsh?— 
W tb* forooM* oaparti It U tb* 8*0*1 wid* jr quotad ol aU Amarleaa publicalloM 
ol Ui Mud bo h at bomo and abroad Par* m papan quota from t as tba aitlboritp 
an Anw loan Sab aad gasu and Anwrkan SihMg and bnMmc nwtiiods and tqn p. 


WYiatbar pour hobby la biettlaf or flahisg of both 


I wm ind FIELD AED 


alt on doMi Smne tacklt ca mpi BS aqalpoMMl ‘Wbora to Oo ate aro idl 

and*r tba d raet oa ol ou country a foraaMwt aaparta Tbay stand randy to randac 
you abaobitaly fraa, aptc al atndca upon ap^ aatlan tbat may waO ba worth hnn d r a d a 

yooln monay a^ tbna aavad and dt aanpol ntra a nta aroldad. By an 

EOW If yon art not glaaaod yan aan aanaat at any 


of dalla a 


SAVE A DOLLAR 

ACCEPT THIS OFFER 1 1 

FIELD AND STREAM for 1 yugr <|2 80) und a oopy of 
Tha Outdoorgman’g Handbook (|1 BO), total valua |4 00, 
fw only $3 00, If you uea tkig coupon NOW! 



contalna airthafttatl*a 
corariac traty phaan of 
j and outdoor lift It la tba moat complata 
ndy tba meat vahubla book of Hi kind tkal 
Than art Mt oiibiacti croM 


Cbaptata tnchido Campng n 
BH«t Madkina etc Blf Oama Runttns 
Craft **E flan aad Ptatoli Shot Onna *T 
hic *Wlac iboo rin s* Gmap Cookary **D 9 | 

PlaUitr Eaaa Vnaealtiins* ink Water AngHng » 
ElaBritaaaana Aniinf Data PlabliW Baeorda Oama 
Lawa 



FIELD AND BTBBAM >5 Waft 4Mi Btraat, Natr York N Y 

lor OM^aar aad a copjr ol THE OUTDOOES* 


gsiul ine 

MAN 8 HAlfDBbd: 


froei tba Croet ef IM MOW the veer e»4 thta 
•Smlsttee k wsixtsfaHd ky * difte ywN M 
levU ba t seas the trest sag mr esih When 
s beOar whlah ku been eMnwfbf BMly le 
abeekel the wsterlerel diepn 

( 14885 ) r r P Mks My texttMMks 
me eievtB <1 


;) mnttaes of 
vtie SM whet they atm A We beta nere* 
■ion Sky Hat of all the metleoa oT tka earth 
There may be alavan end there msy ba mpie 
Tka aertk ylalde to the ettmetlDe of avaey 
heeTon ly body er sad ft Wb wU eama e 
low of Ita mottoea bpt aaenot afraa to glva 
a eoa^ifata Uat Botatloa an tte axla c«*«> 
Intloe axonnd tka ana mattoa wUk the awi eo 


the aantar o# sreTlty of It and the mao sn 
Imsnler motloe ao that tka pola nwrta le 
tka aertk nutation p r a r ranle e of tka aqnl 
noaen Than there are the derlathme suda 
by the attcnatlon of Maranry Yanna Man 
Jqidtar and Betnrn TlHwa left ara twy 
Tbrra art donbUaaa othere which 
we hero OTorlookad Meet of thaaa era sfran 
in the larger aatroeonlaa each ae Yoiiag*a 
liannal 

( 14800 ) OMR inks WUch side of 
ante or rather wblah whtala land to laare 
the tmed oa tnnl g tba maohlne nfmind f la 
It tk# Inalda or oaMda pair? What afbat 
deaa a alow or float t rn ha**? A If * aer 
tvraa a corner too faat It oractune toward 
tho otttaida of the aorrr and away fraaa tba 
aantar of tb* enr** Tbta win rooaa the outer 
wbaale to pmm bar tor on tho ground and tba 
I nor arhaala to leave tba gronad The only 
dMFaronae between going alow or faat aronnd 
a anrvo la In tka dOgraa of tba danger of m 
ovartnm Cto alow a d you are aafa Tka o«t> 
ward tkrnat an the ear wUl not ba anongh to 
neddant Qo too faat and you one 
nogetiate en ovartnrn ovary tUm 

( 14887 ) G P B sskn 1 hnvn hnd my 
sitantlon onpaeUUy celled to tba HarMnn Bey 
Theory and aa I am sadly tai want of Inforwa 
tlon npoB tkle mldaet A Bartn • work 
■ n p pUad the axprrlmeeUt proof of tka MeawHl 
theory tket light le en aleetramegnatla aCbet 
Ha damoeatratad Che enlatanoa of aloatromag 
naCle wavae by maana of kla raeoeatora. Yon 
will ind three exparlmanu In a y aoUage taiL 
book of phyalaa Oeaota la good ao too k 
Cerharie Hrrua eiparlmrota laid Ua baal* 
tor wlrrlaea trlagrapby a d ba Jnat mlaaad th 
diem vary of X raya. 0 probably woeM have 
datretad them had ba lot died at tha early 
age of hr yeara No aaleattet haa bean moro 
draply kmeotad Chan ba Ha wna racognlaed 
an one of tho DM»t pranlahig mao of kla time 
W# ahonid not of n aartUan Bey 

Thmry Wa mo Id any tke Biparlmanta of 
Harta In damooatrotlng tka MerwaU tkaary 
^ work Blactite Wart* wan pohlkkad le 
after kla dralb 


(14888) B 0 P sski (s) Whit Is thi 
akaenknl aiMtSon (or aqnaUo ■ for tka aetloo 
tsUag plsee whan (1) ablorliw gaa la paanad 
throsgh eodlnm hydioifda aoletlon and (i) 
whan en s n o omM ead mixture of hydregan end 
k peaaad ttrongh eodlnm hy 
droxtda? (b) (I> Whet er* Ttnegir haaa 
end (8) how dote thair eaClon eomperq arttk 
that ef yaeaC er motharr (a) Whet le tba 
eomplata ample ne floe ef the feet that when 
aiyatalB of pofaaatnm dkkramate or Una vlt 
HoL atn^ are a m sha d the eUer of the pnlvar 
toad nebatenaa U Ughtar than that of the 
eryatalf (4) Why dote tSbe lowar aorfaea of a 
meat of toe oe a pevanunt malt In the aen 
before tha nppar one? (a) (1> le nelag e re- 
UnCeeee or beltoat eall in OMuiactlan with e 
aerkan ert tor n pvniBettan tontara ae e lUL 
veU atoanlt, hew Umnld It be adjnetad to m- 
enrn the meet npht Wlthant hoettog tkd eoU? 
(i) it eott hento Uionld ruatotanoa be In 
I <8) Whet wootd he 
tor e toll whlah wo«H 
on eeek e abenltf JL 
<m) Ton wfll tnd the neathma for ekkrtnejEHi 
•odtam hpironMa gtren to Ales ihdth e 


The kook gtwh the Neetkma far peti 
eCeonmethur ere toeeema for aoilsm 
CL-hWfiKir9HCt^ BOCt 
The Met -f XOH five KOI + BUD 
And ae HOCl i- XOB gtoe Koa r 
If tun to fMssoi to n untfe 

cv + MBOW fm sxa H- na + 

WHto Eh lor Ihe K end yon bMe 
tor Eto ~ 






ATENTS 





Binod cx IMvii 0 { 

m rnnay obiw to i 


faig over m 
mMem lu En 
hi tiguro to 
iByixpMUito^ielmt ^ 
Book on PhtMti lg BWto 
qOM* Hus oiplgtBf owl 
btmu ite^ ta tigwd to 
Tirndo Moriub Fu 



MUNNAOOW 

S&ETUBto iJIIOBSBBlaC 


(annhitohad ua) ene 

Bmetoe Eaale 
Amartoen 01 if par year i 


BotootUto Amartoen OS M par year 

to paatel or auffraaa manay aadar 


Qasiifisd AdvertucBadt 


_ ... __ to 01 00 e Bna 

Ed ton thnn flvs nar man thnn If Cea emwtoA 
Oonat anmi words ta the hna Alattotammllw 
"toe 




YOU CAW kevae tank aaa a r u tomtoi oTy 

> to aarvtoa Aoa A new « 

lly laenad toanyoeamtoa 

—ntofuni tog jiuntem 

^ roe am atmos to lie mantoliw 

MH 8 H 8 BMOT 1 Bw DMv Hv wVRB JIlHa 


WT wrAwriAi nae tommeig 



^‘isasw/T- 


iNVBNTOna 




-■1 


niM, M mtH RMt «e 

willnw iMIim* r* 







hmtud m wm ^0n mtm wko 
tkM«« OMteml, ttqalpflMott 


INDUSTRIAL 

ENGINEERING 

It htHH MvIM la « Hi d<|Bifttd> Ihor 
wnr bjr iIm ladtwtrltl iMtitate to 
thomiaji of omo Thoj tra tho mm 
who win bnAo tbo impoctnt OMoailTt 
wock of ptodoedoa Mtoy of ilMm tl 
ftodj hyro Intfftnid tfair ptUritt from 
3Difd40l% ibolromlBliraiilltlftoia 
0,100 to 08 000 par ytor 

U iroo era InttMod lo « etratt 
lo Om aott BOflfOWdod piofMtloflt 
Iho ooopoo bidow viU farloi yom 
tontpItN MbfOitUoo oboot oor 
troktag fbr loliNtrUa Bo|bworla| 


t lM4i«lifllMo^llowYorfiOl7 
Noom 
4ldnN 
nomfli wofK 



Mf MtMWork 


sore musc/es 


Whstor tb«y eom* 
irott bndwt or evor* 
wofki loro auMlis 
wffi <|iil«kljr jrUd to 
iIm sooOlBf oOset of 
A ^ oort to ot Jf> 

JR»k kfitUr ioto tb« 
iAmIM • few 4T«p«,ef 


f "bo it Olo prottuncioHon of 
cfocNJEzhno'word tho loooftionof 
of i 


WEBSTER'S NEW INTERNATIONAL DICTIONARY ( I 




s 


'-Jhmiks to a dood dMler 

AWHiTmG-AnGns 

BRUSHES 

— ^ Bikers oftiiemdlMqni get 
n / dooddeab.noduondsx'’' 

9 / * amd/^rnmtmti til — imm 

JOHN L. WHITIIfU.I. ROAMS CO. 
^ BMtMi, U.S.A. 


MKlM • few 4T«P«.ef 
JjlJgJJ 


[) -i i| 




STEEL SHELVING 

ToolStands Tool 
CatnnetB, PrcMed 
Steel Bench L«cb, 
etc. 

X4jWCtlshgw c 
DAVID turrars oon co 

OmoMmI WiMSm 


^ssvios:.^ 


Aijsovbi.ieJ^ 


Swirtmw tciMf tsti wm go hand ip hand 
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sca^mn< 


[G A1IKRIP.AW 



Who 

wasthe 



T HFV had been ingagrd for monUia — soon they were to be married — 
but on a craa} wager bo bod gone out tilth thii other woman and 
I labelh had found him out * 

Angry — jealous — her heart breaking with outraged love— who was to blame 
f r what she fhd then? Women called her gmlty— men calied Atai gudtv — 
but O Henry — who underatoid women — who saw beriOath the surface and 
found ( nl) a faint line between the angel and the sinner— O Henry put the 
guilt farback in another pli 


O. HENRY 

Mover the world fmitkomatsillMloltho 
htt n a ia a Is kaown* HurtsTiasaffOoi 


IkoaMvias* 


kIskMm Hm 

Itt li^^M 

BBsklw Ui aialai lbs i 
bwaaoMM Hoboebtsa n is a lnniwt oa oaivOTalhr known ae Uw 
Hbl^ as oft noo t td oa Sl|obaapaato<— m abortphU a toriaa ora 
now on lodleponaoUa port of tlw hbrary af ovary woB read awa 


?«' -- 

on tbo itrool lovoa btan for Ua 


Oner In n^v ameratlona a nun is bom 
In whom imrila the flrr f beaven'-tle 
world calls such a man a oeotus He 
flfimea Into the world like a meteor The 
heaven gtvm Om Is I Is and urges him on 
Of sa^ was O Henrj He has the i Won 
of the seer He srrs Into tbs bearta of 
men as though thev were osaed In glasa 


He u the peat tHlrr of tales and the 
power within hm has given Itsdf to the 
world in profusion and variety He has 

S ven us more differeiit kinds of u mder 
1 stories than anyone mho ever Ihred — 
there Wi t a slnf^e page that la not a Uv 
Ing hreathlng entit> Fhere u as inorh 
▼arietr in th^ aain ten different authors 


Iffii^FREE 

Hera are offered yon Free such Masterpieces of Mjsteiy Adven 
turr lawe and IntemaHond Intrigue that they set your imagination 
L aftre and arouse the sery lest that is in y i— stones of Co^s and 
[’IRmpIrcs of Plots and C vnnter Plots of State Secrets, ^pteSi JOlplo- 
nwtir Intrigue the n «h an 1 turn dt f War the mtneate madiinery 
of the Secret loliir stories of liOrt and Adventure swift moving 
I and cxdtlng 

While They Last! 


It haimcna that we have left ver from / 
last year s I ig sale a few huncHrod oopiss * *Mr 
of iho beat atonea of & Fhittipa Oppen / m 

liriiiiv-7 utodid vdumes^^be cream / 
of preOtat-day fiction Wl^ tbsy / WWttWI CO 
last we wdl g vc one ol ftneser vol f SS Inte FIhs 
m I sets FRFL with MObaet of O / llswtig|€aiy 
Henry When these ftw hundred ^ 

Bcto art gone vou mill be a^ to /dSJJS 31m JSi 

Bseiy s 


AW Uw 


BCUB art gone vou miu oe wue so / ib 

get Oppenhoms tbnllmt talee ' tv^a q 
otAy at their regular price In tba t 




THE REVIEW or 
REVIEWS CO 

SO Irving Plaee 
MewYerkCHy 


•all it / Namb 
/ A»StH 

/ooevrAnwe 



Ttun and Oatana 




To Mb tbe vM tnm WhHttag tbs weO- 
MvWd aMtonst wfll BiMr olsaff «f the Qgiwla 
Pike wbiflb In tbs mad beeha as»san m tbe 
eholea Oo oo to EaaoovUlo and OmI— bin, and 
then miafc of otrlMas aovtbi er tt your dwtlna. 
Uoa Itao In «Mt«rn Ohio twn nortb fOr Pltta- 
burgh nt tho Ua BrnTBodi a ftnr Who bwand 
Ualonlowm you eaa t mlao H. Tbo obkottewB to 
tbo Ooloraln Pibo art Orot the rough 
tbo ptotaitoa of looM atone sooon d tbo 
d SMty of otaytng on K In tbo faeo of 
Unno to foBow th* PUm end third the utur 
iMpoooibUlty of Ondlaa ft In tbo Ont phM Wo 
po iioo H Ho hoed tv oo wbUo looklna for It It 
Bovw ooouiTod to uo that It ooeld bo eaytUag but 
a billy aoat tnUI up tba bill b u two ow tbo faaofc 
deoro of tbo a lin n ll oo. But if you onn Bnd tt and 
otay OB It and If you Bko oporty blllr eotna you 
vlU bevo a aood doal of fan irltb tbo CoWraIn 
PIko 

Tbo otbor aNamatlvo Is oguaNy attreetivo Tht 
Mohawk TraH ooaiblaad wttb tbo Albaiiy FOot 
Bond atvoo a rooto of ubwomI nortt fM Mow 
York to Bttflolo Kxcopt wborv It oofforo fTcosi 
bad «lty pavonoato K la In aatrimilj) ioo iluLpa 
UirouBluiit a d It l« oo veil inarkod that I 
lowod H wltbout any auldlng Htorataro 
from Bufloki to Mow York aokliur tbo way 
oneo wboB 1 found no otbor noana of 
tbo bridgo at Aftaay Vkoa Buffalo sn 
Lako Brio the routo la ^ daappotatnaut la tba 
■onoo that H fnOiiwo tbo Lako oloady only boro 
and tboro and for IHl tboro wore-tbroo dttoaro 
of muMooMory lonptb and In two auaoo of poor 
obaraotor It lookod ao tboogh tbiaa worn bo 
Ultod by tbo oimI of tbo ooBann bowwtr and tbo 
wao really oarloea wao tbo ono woM 
of Brio rm tbo otaU Uno Into Clovobuid tba 
road lo pariMvlarly ■oliohotory Woot of Qtoroi 
land oaa oaa follow tbo Mko to Oandaky over 
roado that aro la Brat ekuw ihapo aavo la paaolng 
tbrougb Haron and from Sandaoky ono SMoa 
o outb ward to BoBrvao tboro roMoing am afearo 
nativo road from Clovoland via Boron and Oborila 
wMoh la Ukowlao In aood obapo Tbo wlaa Sra- 
rodara la thou to otror dao woot throagb Pisteeat 
Bowling Giaon Mapoloon Biyan BatMr XaiL 
oto and join tbo Lnoohi Mlgliway at Goohaa 
B y ro ad Port Wayno oUok to tbo l in oeln Rle^ 
way tbo ibort ont to fibloago via Waroaw In 
phi Boo a lot of Moond-rato ooantry road U atv- 
oral do t oaiB of from flvo to tog aUloi oaob te 
tbo Interval bptwoo n Fronwat and Ubo Xwllana Uno 
art praporbr Ironod out liy tbo aow year ao H 
ap p ia r o d they would oorUtely bo tUa wU bo tbo 
bool route bo t woon Mow York and Oblongo tne 
IMS aa resarda road oo e dHIo n o aloaa. 

Botumlng to the pubjoet of blgbwny marklngi 
a word BMf bo mid about tbo n t p om lt y fOr a 
find wot an. Tboro Is not euHb ■atiWiniion la 
imllplng after driving tbroo or four idki that 
tbo markora have Maoad and tbat one wnat so 
baaW for tbo turn that waa nlaoad A aivio 
jk4o at a oCreot oomor a fork or a rr om r o ad p 
amu anything and thotaforo uotblng Otmlgbt 
rbronafa may be Ind eatod by gibe on diaannally 
oppeotto eornsta, and Tare" hr polai aot 
■UBHUV^ oppoalto ofM anotbar ler spob a fl ta bbrn 
that oao miijt |prn to paoo t wrtn tbaga Tb a 
I niLo d uia tl open to two orlUolmna. hawovor tbej 
niraasa driver approaoUag oa tbo aldo road way 
be arioM by the fiMghi Throagb^ arraage- 
bo ia on tiM MglWay and 


At thlo nwo of tbo prDOOoo wo \aro aa i 
un oboit oontalplaa the fear ooto of «*— gt for 
tbo yoOew Im a go aaoUmr ahnataiam oboit sou* 
tnJaIng fear wto of fiMgn far the rad stff 
aaothar MM ooutalalog the favr ooto of basgsk 
fae tba b^ and a fiaal 
nuf Alfa of iBMuoo far tbo blaok 
kSMu iboata aro aow p h oai on 


•inoo tbn route nno la botb dh eoB o ao oiaao on 
tbxaa out of four oo non aro poMMary to IndW 
flifa MpbMiy a tarn Brttw X tbbik U tl^ 
nlaa «C butting a amrlted poM on tbo eomov 
and another a faw ynrdo beyond o» the otndgbtp 


nmy bo Tb . 
habit of Bovar paeoing a poaolblo turn ualfl ba 
bao kieatod tbo poooad polo Tbo olga oa the 
firot lolo Dwy uooalip bo oo ottaAod that Ito 
arrow glmo tbo m a very Stroiur wa a Mnn of 
tbo dltaetloa In srbMb to wok far tbo wcond ono 
ThU 1 fiad If bo tbo lUaf vahw of tbo arrow aa 
aetimf inotnifitkma far tbo itoorlng band It doom t 
aHMMibt to maok ffig I iboald Uko to fallow a 


of Obto read aelbori> 
tifo Whoa two divor g o nt roado oaok | urport to 
bo tka Llieola Highway what lo tbo motorlat 
froM a a ot b tc sUta to do aboM ItT 
Ao a final word X waat to rrpoat tbo prodwt 
wbleb the goginmn Awm^ bao wvaral ttaia 
voload Bgalaol tba riMwksriies use of danger 
■kino la Ote uM lateiaT ww ontvo 
ao obarg 3jk ^awOM whiob wore 
that aTmiy^t ga t boy I e oald ^ 

» were awend^to dSiatna aom Mew Ya* 
bite wow leMM aa otoop afil dgm^ 
dowa wUob 1 oould ooaM only with sfa rbdab 
f r a >M tte y Wfve wS otoop onough to nylRfaitte 
oow ptw il n a tt I lift the sooro n aottoo Ba#' 
mlM nX watalnir riinio can bats M Mter re* 
aalt ttea ttewsatfan of a oeatoaipt far asr^^ ’ 
th the aria#W tbo drivoi^-and wIm te 
to a okwe wbsra 4t warolng ^ 

tWoto«6h^teksj*lto» ThowIgb^rflM 
talo off Wolfl W^t wao a payobaMW 


Knwyitot IMU 

iBg table sawNs a Stoate flaw «f asMlto 
evwr PUttkte of tee akWRtesw ssstetto Mji 


^^asfSufiSTSsaiSt 

ift* aeit Map takoa os bask to tbo gtei teawt 
oarrylM ^ h gS s iaMtas Into tka 
Tbow Me paper sbesto kia M# 
mtod on a boavy MwW of oaidbcaMf 
of Mili Sha r p prt a to d WoM faeto A 
sritt tea teiry Biiniia teel wsmm tin 
tote paper to tttek lo tbo bwvy ouSoM^ Tba 
iboMs are womitod wite dsn teemtet gfaea to tea 
rwrittactog vt tea otbar o fw uw ato a ptowo of tbo 
aovsr rt w fmt la^ Yariena plww of tiaao. 


mar to wWah tbo awa aa g a g ad to ottehtog up tea 
oan patah varioua advorHionuntA oenim 
pother ploMO of typography tiwlbtr 
Tte oarteoatd farm botagdalyproparodl.lt 
to plaood faoo down oa tbo abaatonw plato ao 
flbowa to our twsttib ikotob and pawai tet oMb 
a nrw whtob eaarto a bwvy prsswra. Wlwa 
mAetont ptewuro baa bona appttod tbo ladto 
paper tranofar oboolo art faand to bo fiiwly boU 
on tbo ahanfanm oboM Tter aro oarafate iw 
with tbo aid of a mototaaad tpmSi m 
ofaowB to w tMrtoontb akotoh twvtag tba toboi 


eoa riv o to otohod by i 


I of a I 


Skotob and rotokad until a aaUatootuii 


ind oto wiw d en tbo eyttodora ao 
lb our flftoM ofc^^Obvlowly tbo 


rto tooitooo rod tofc fad ao on The attoklag 
III of tbo bardteard fawa bao boon done to 
a aoNfal maaM tbat tee spaoing of tbo varioua 
tawito on aU tea RaaMw tewto ara to porfari 
wftotor wbon prfnSod On to tbo oamo oboot of 
npto 

Tbo prinolpld of tbo offSol prow bao alroady 


— arilmtor and to lakod by a 
of tab roltorf, and kept wnlwoned by dnmrm 
Int wftar toUara The abanlauw ptoto tnaafava 
Ita lowgis OB to tee nbbw Maabri. srbtob lo 
. tbo laainaa oa to tbo teosto of paper 

tbat gro Ad tbrougb tbo pimw by mSto> 

Tbo oilMt prow to wpabli of 
ao away as 4 MO to ISM bnprowlnai por hoar 
srbtob la tea UMi of tte gB UU f ww o AMSmOAif 
oofcro prtotad bnw pp* or fanr wto of platw 
ot a iJwo pMaao a odor to prlntod on Id SM to 
tdSM oovoee oaob boar Malnimlly f 

teo amnb ir of toipn 

m to- pontesf In tbat H l 

paper ooadtB ao Mgbly ooatod 

paper Tbto Jo not oo with Ao iwual prom, white 
BWSl smrk wfib mB oo tb paper to roprodaohNr 
hatt Mm or odor snub ffettotootorUy The roaooa 
fWlltt totbaltf too ifiht a pmbm to appttod 
orilir pgrt off tea half toao data print. U too 
mote prooouro lo omplnyod thojdr* to nuotewf 
Into tbo popw sritb a rcodbtognmddy heavy 


"Sr, 


appoumeo The neual molbed of ovoroowtag 
thorn dbvioao flAoutHM srttb tbo liMlk'iw to to 
employ a vary aoaroo half tsno oOMpR W or tvon 
Unco to tbefach 


oloarly oa 

doU ara outto X 

blgb-etow srork. .Tbo offlM proowo gtvai tbo 
eoor tbo obotoa of any papar wwgiag frow a 
fine ooatod pMf to a ronih aatleao otote tool 


^ PkMte 

to a BSoratog oUr all tbreegb Kovow* 

and to boW vlilblo an,or a b out tbo tM of bto 

E toW otongattoa wW oooaro on tboldlb At 
Uam to to to ST SMW af tto oan. and rlaw 
than aa boor and a bnlf bofam aunrtoA so 


bofam I 

that to obouM to oaribr vtolbla. 4 
Man U Utosrtw a I 
tetoo or loor bourt 

tr) 

to tfio oarir ovoatan whlto M on ta na to to < 
and tee onvbl o la teo wsratoWv 

atog tjfr Bto Haw aboig 


rt jpfgKteaa teo ana. 
UMI M Aasarius oad 


Vmioo to otin a amratog riMT gto Haw about 
two boun. or a Utlli wwA bwa Ito au. Jwd Is 
Stole •Mltuton teas «ar Skip Pbuwl fay^lssS 
sktitvers who wU faBow torShiapto. 

Ia dbs wUMto of *s awgtlr^lto fist pbiM 

irzi'issvzitagie::^ 
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Two Men Who Knew lincolh 


lfl»8 go out tomenow wwi m i tlw tUat 
f ^ ^* *^^*!*t So ClifliiOi* 


r 


IHm itecT li^totd hi h» tot dm* la dila h 
£» of tha SdMtttte AflMrieao. It b oasof di* 
lait of dM p«Maal twdmooiw—tfacy grow 
tanr at dio ymn pau^ot ^ UopcthhaUt 
Llllt^n*^^ uid dM nndriag latenM In *»««»■«* 
•fUn that watc Afanhaaa liiMioln*^ 


WrattUag ai ha was and day wlA tha 
daath ittaiiia of a aadoa ^ttddad agshist to- 
■aU^the Ptasldaat yat nuida daae fcc tha yoaag 
iaaaator who bdlaaad ha had foaad lOB H 
thlag^dia aadoa oouldnaa. "LadSsaakdioet/* 
8o tbo ^flsloii f 


A 


'PHERB was aaodiar yoaag ataawho was 
X halpadbydMpiastdaotiadiosataaaadays 
of aadeaal strass. HiswasthavWeaofdtog 


fccglag pistol pafdi to aeodofata dtasanply of 

llfaa« toOf tha naaidaat faaosd dasa to aaooai^ 
afls>aodti>C B.MUocithai 

ahaad aed dtop fosta.** 

Two vUoas aiada actual by dia I 
daiad thaa for sautt ddap la ths aaklat of 


wa» dMtai dM bdlaf of 


X/BIONaadhalMt 
V tobalIdod*Mfa«sd|aBilliiidiA%wo« 
MBpouf of HtaHibtdl luio boott bolp^ id 


A 

G iven die odt. it prodtsos aet ooly to 
ddakof dw aeora» but dao of dha sua 
aad dia taia aad die loog dm of kiadhrdasa 
— facsowagaaywnnQiheematdiaBahitddi 
tioc of a co C ft olottib 

Olsca a fraat ladnstrial adUamaedh k 
pro fi ts 08 to ddak aot oolf of flit aooca of 
aisloa ia Ae adads of two aa 
lkjpraap> 



Talh paau* biad(*coaitdi tte I 
liaeA Ao «9«tfeiaa aad Ar saandi 
bushy ofabtaae^ 

ToJipiaett ha aalA*taifs lao ^ thlag 
thBillia«b%ki ' ' ~ 


“G®, 


A 


IhaBOIlagi A 
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BCmmFlC AMERICAN 

Will the Bearings in 
Your Car do this 



In P^MTOary of dus year m a cer tai n antomo- 
mobile plant a model car of new dee%n waa 
turned over to the chief teeter He wee told 
to keep It on the road oooetontly until July 
first— that hie allowable speed was 45 nuke 
an hour— and that he was not to let anything 
mterfere with his putting this car through the 
most gruelhng teste he could find 

And eo through February enowf • March sleet 
Apnl laine and May frmete ttue teeter sent 
hie car j^oughing ^unguig fighting June 
first the speM limit was him Through the 
scorching sun of the hottest June most of us 
have ever known he sped often makmg ae high 
ae fiOO miles in a day* 

Then on July first after 29 000 milee bad been 
covered our chief engineer was called to check 
the condition of the ten Timken Tapered 
Roller Bearings in that car 

The ddlerential bearings had made 18 357 000 
revolutions The pmion bearings had made 
53 000000 revolutionsi 

The brunt of the hard going had been borne 
by the wheel beanngs and in two of them 
our engineer found b^ly perceptible signs of 
wear But the taking up m one of the front 
beanngs a single notch and the other a half 
notch restored the entire beanng equipment 
quickly and easily to its onginal abii ty to 
function properly under all loads at all sp^s 

Twenty nine thousands of such tortuous miles 
as but few automobiles ever travdl Mill ons 
and millions and millions of revolutions under 
full load and at temfying speeds* Yet the 
Timken Tapered Roller Beanngs were restored 
by easy adjustment Evenat luO 000—200 000 
—and more miles a similar shght adiustment 
will make Timkens function m wheds trans 
missions pinions differentials, as if they were 
new 

It is just that ability of Timkens to withstand 
wear and just that easy achustability to the 
wear that eventually musi follow all motion 
which means such a satisfying peace of mind to 
those owners who dnve vehides built by the 
422 Amencan and European manufacturers 
who use Timken Tapered Roller Beanngs m 
their automobiles trucks and tractors 


Tim Timken Roller Bcsritig Co» Canton, Ohio 

Tfcufciw T)»>wl till r Ibrl Ww in ffCW i TVitdks T Mttn 



TIMKEN 

Tapered 

HOLLER HEARINGS 






Mow Took, N y SofciorirttoR pHoo 
8 1878 


SCmNTinC AHBBltiAN 








The modern, highly devel- 
oped, aelf-aligning hall bearing 


18 due to the world-wide studies of Icy engineer s , 
and the experience of The Skayef Ball Bearing Co 
These made possible the development of the Self- 
Aligning bearing, whose q;>eeial function bendes 
carryu^ radial loadta^ is to compensate for shaft 
misalignment 

The entire en gin ee rin g esperie nc e of oat orgenuedon is 
St your diqioeal You are ntfed to sabmit your bearing 
problems to os fbr careftil ini impartial eonsideratioo 

The Skayef Ball Bearing Co* 

S tt ptnim d mi tkm J t igewt mfdim AecUeldMV bp 

BKr ImlttitriM, Ine. 

16 S Broadwsv, New Yorht Olg 
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f ovr flnt Ume of ia^ 
I wvlMi^iUr tfcnnrnno AMnnuui, iho 
Ife^W wftat WT moch Uketho 
pori^^ Ho# 
ungnAl «tor ttte tbt duumoT wm 

tpMf MWdI di B iipormogt tn oor mlndo. Of 
cHotftk AftoF doeaoo ^p«t to ct- 

tMM to too iHibM of proettcal Amri* 
COSO Itoft mod* tto wy wdl KeqwUntod 
vtto too Wtfi oftO dtsUMo of oar largo 
cMo Ojt mtorss Imt oowrthotoOi, thoto 
to fto gtiiiMiiBC too toct toot wo Iffoko 
away fma QiO jWMral otylo of our ftttmr 
wotoly oM noatoiy odittoao. uito too 
oelor olroOidy rrforrod toi w« waited tor 
too fiitonawi of <w aadtoooa. Aod atm, 
nootol wot h a after th« Arst toouo of oor 
no# iMiiiUlr has appearodi wo And oor> 
odMo toowikvd tel dll otdoo wito tettevo 
oad teoaiMON of a togWy eontdliiMBtary 
tono, iht tmi/nmm boa botn moot gratl- 
to e x oaot of what wo bod dirad 
to tor; and. wtiat to moot Important, 
ito md many BOW roodora aspNottog tfaotr 
■attofiMitlnn ovor our now torm. aloof with 
our oki-ttmo reodoro and UfM^ frleodo. 
It doio oeem os if wo iball. thorofore, 
cBBttoao to Borvo oor frtooda of old. white 
oftenfflnf our drcto to niiiiy now rcadoro. 
80 mMh too hettwr. tor It mnot he ohrloao 
to oU that too lorfor oor audteooo the 
hotter and groator wo can make our Jour- 
nal. Wo apfuwlato the hearty opplauae 
that hoe f rae tod our Initial toaoe. 

I MnOBlUTION to tabloid ftm to tlia 
purpooe of the varlona departnwnte 
of tUi jooAaL In the proparatidk of the 
Bumeroiio notee whieb appear under rarl- 
001 boadtoga, we read a large number of 
domeotlc and foreign perlodloate, Ootom- 
moBt foporte. poponi read before teamed 
eoctetteai and other tatonlcol lltoratuni. 
tn fact, our bit of **exdumgta^'-that te 
the uuna gireo to pertodteato received to 
our odleo for toe purpooe of review— to- 
dndea well Over on# handled domeotleand 
foielga pnbUoatUma, not to mentlQa toe 
numeroua aotidted and unaoikdted Oov- 
enoMOt and onglneertog reporto whldi 
oonetobond. Prom a five-page ortlde we 
prepare a 200-word note, but to thooe 200 
werdo we endeover to cover the main 
pointe and thooe of gieeteot totereot to 
tot geamral reader. Tbto boUtog down 
prwwaa, a* tt wera to o80 of oor moot im- 
portant and by no means toe teoat 
totefoattog. own tbmigh the product may 
not be a true todfcatloa of the amount of 
toM end effort q^nt to Its prspcratloii. 

F BOM that wondsrful storobouse of 
hnooiodfie. too UetropoUtsn Uusoum 
of Arh ootoo the dsta and ibe Utostrattons 
tor tbearttdo enutlod ***rbo Mo ch intow of 
too Pipe Organ," appearing on page 118 of 
tbtoiSMMi Tlito to by no means toe first 
ttttte we bave tamed to that tostltutloa 
tor data and Utustratlve material, and we 
ate pteoosd to flptf that on so many occo- 
eteoe our eotamna have been tot medium 
1^ Hgtrnm^ the loope of toe MuoMim's 
ogbfifite tor boyteMl too tonlte of New 
Torttaty. 

to no gPtotof bobby than radio. 
AMbOOD amateara to tot 
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suggMUaa, for we have often dtmned the 
head 'pbones and listened of an evening 
to the amateur nnd commercial tnuuanlt- 
ters In and about New York, with an occa- 
sbioal radio tele|)hoite thrown In for good 
measure After welglilng the matter care- 
fully, wo are of the oplulcm that even with 
our Increased space allotment. It would not 
be possible to devote sufficient space for a 
real radio department We believe there 
to a safttefeot number of journals devoted 
excluslvety to radio for the present needs, 
but — and here la the point — those journala 
live ao cloee to radio that they are gener- 
ally unablo to report the blx happcntaiga 
In that field to every-day language for 
the benefll of the layman It la our pur- 
pose, therefore, to keep close watch on 
radio devolopmmls, and to report current 
achievements of brtmd Interest. *^News 
and Music from the Air,’* on iiage 104, to 
typical of tola imrpose 

N O matter whut may be the startling 
chungos In this new monthly Scnsiv- 
Tmc AuKfeti AN. me feature stumps It as 
b^ng of the same tome and kUigw ns the 
old Scmrrinc Aicicu(an — the irictortel 
compurlHona. Many years ugo thin jonmal 
set to work making farts and figures tell 
tlielr story In picture form, and the *’pte- 
turixed* atatlatlrs thot bave aiipeared In 
these (Hdunms have Imen repr^uced far 
and wide by newspai«rs, nmgaslnes, adver- 
tising mm nnd others. The railroad com* 
perinon appearing on page 85, and the 
“Leading AituIcm of the World, on page 
06, are typical of that technlqne In uuik- 
tog tliese compurismiM, (he HcTUEimm 
Amkulan never allows Itself to he ted 
astray Into the use of “ptpeHirgan** dla- 
graniH, with their mere striilght lines of 
lengths ct>rre«ponaing tn the luagnltadee 
to he compared We always did and aL 
ways shall follow the idctorlul nt>le, where 
the tiling Itself In pictured more or tees 
oonvmithaiull>, the bulk or volume of the 
figure In three dimensions lietng usually, 
though not a1wa>s, toe vehicle of the nu- 
uiLricttl coni;Hirlsun 

O UR main problem to not so much the 
obtaining of aulfidcnt Bonumjno 
Ame«( an moterlal as It Is a matter of 
finding Kufflfient qmce In the prepara- 
tion of this Issue we secured at least 58 
per rent more material than we bad space 
for und It was with considerable disap- 
pointment that ¥re placed astde certain 
articles for future Issues. But some of 
thlH Hunthis material to u firm foundation 
for Uie January Issue, wtikh to certain to 
excel all previous elTorts. There is, for 
example, an excellent review of the riee 
of Illuminating engineering liy M LueldeMi, 
well known lllunilnathm and color author^ 
Itj, which came In Just a trille too late to 
be Included In this Issue The same may 
be said of Dr K J TA>rlugs article on 
bitmblng and tounb sights. Or lA>rlng to 
on Aniiy onhinnoe emfinner who baa ape- 
ctullxed In ulnraft armament HtlU an- 
other. rtilirlerl “A Uarlmge thrlrts,” deato 
with a hlg problem confronting our targe 
cities. A numlter of artlclea crowded out 
of tots issue, but available for the Jan- 
uary Issue, deal with Important engtoaar^ 
tng undertakings, such m the propooad 
Hell Une around Jersey City and New 
Yc»rk. by OuU W J Wilgno. the new Alaa- 
kan Railway, the latest flood protoctloo 
meomirea tn the Miami Valley of Ohio. 
Philadelphia’s elevated railroad, and ao on. 
Dr Harries, New York’s deputy poUea 
commlsstoner in charge of traflie, baa 
pruniteed to write aouetolng for ua cat too 
handling of trafllc In and out of Mg dtteiL 
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Its graceful design and remarkable acceleration 
You are mvited to give the Wills Samte Qaire most cntical examinap 
tion and road test It very promptly demonstratos its superiority 
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Prehifltoric Scidptuie 

An Aoeonnt of the Discovery of Tvro Bitons Sculptured hgr the GKd>lfagnan6 of 25,000 Yem Af<^ 

By Prof Henry FmyfiM Oiiom 


Prailitaftti Americaii Hvmm et Ifattral BMwnr 



Chateaii dcs FpM, thm rattdoBCt of tbo ComU do Bofooon boot Moatooqoloa* 
•xoctly w It oppoorod ol tho tboo of ito dkeovorp whan lioitod hr tlw writer m 

k tho MoU howl wodt boot ii 


it«o 4 «loa-AroBto% TobIom FImoOs AMf; btnuMoof 11 
writer iR tblsTCoaU# doMfoMR wlthite throo oiao (k 
do boot io oddch thop oatoiw Iho eoron. 


of Too dTAhMbift 
two of whow oio 


T UP preblfltorlc men of Italy Spain and Franco 
wmffht the icreat belt of Cretaceous Umestoao for 
tbelr shelters fOr tbelr flreplareo (known In trance as 
fopoM) for tlielF tcmpteo and when tbe great art 
period developed fer tlielr galliries of drawings and. 
as this article narrates of simlptare Here were com 
forts mt (f our sort it is tnie but far superior to 
OBTthlng they could create with tIHr hands with tbe 
ntdp isils at rhelr dis|Mwal Imrlng the last great 
glaciation tlio f urih c f the series of Ice waves from 
the ^undlnaclan peninsula and the Alps which swept 
down over >urn*o nicn of the very Inferior Neander 
thal race ucv*upled tbe aheltc rs and entrances to these 
cavorns but thus far no e^ldencw has been A and that 
they nctnallv penetrated tiM mysterious r ece s s e s be 
vend tbe entrance These mysterious and even perilous 
recesaes were f^^umited by the cave bear while the 
Neandirthal race wis at Its height 
When tbe urtlsUc and courageous CrO-Magnon race 
^nlered l^uuiie they m t cmly drove out the Neander 
thals and Uok iNiasessltja of the slielters and caverns 
lut thee Mion began to penetrate the bmermost labgr 
rlntlis of tbe caves themselves not apparently fat pro- 
longed resldinre altiK ugh flreplnoes and small dsporiti 
of flints frequently occur 
deep Rlthln the caverns 
but for development of their 
art llineatcne walls worn 
smooth by subterranean 
streams attracted the artists 
fur engraving with flint and 
for painting first in black 
and then In several colors 
All this art Is tbe work of 
one race very snpMor in eo 
dosntskt and with keen 
|H wen ( f observation and 
und ubted love and admlra 
U n fur the beauty of anl 
mat life Having now per 
sunallv ixainlnid hundreds 
of drawings und luUntlngB 
In the lw| (uvirn recesses 
(f f ranee ind Spain I feel 
thst I am quite justified In 
Rttritutlng UuM unusual 
flunltles to a race that ex 
Isted hetseen twenty five 
and forty tlsusand years 
«ft> 

About thirty of these art 
ravems have been f und In 
France and Spain contain 
lug drawings, engravings 
flint etchings and paintings 
bat nd a bit of sculpture 

This exception was suddenly Intsrisr of tbs Tie d*All 
rsmovLd early la tbe year 


1014 by tbe discovery f f tWo blacns sculptured in day 
la an art ca\ern In the ccntkl Pyrsnaes In tba heart 
of a small Umsstooa mountain on tbe property of tbs 
Comte de Besouett, from the top of which one can see 
tbs whole central range of tbe ^ra ne es 
In IfilS I haiuwnad to he near Saint Girona In tbe 
Pyrenees two davs after the discovery of this n«w 
cavern which received tbs name of the Toe d Audou 
belt ihe dlseoveiy was nods by tbs sou of the Oumts 
de Begouen mere sirlpUngs at the time who had 
HUKured from their father permisslan to build a small 
iHHit In which they might paddle up tbe stream which 
flows fnm Uie entrance to the cavern About two 
hundred fett from the entrance they found a llmsstou 
wall ten feet hlgb and cumbering np they found tbs 
entrance to the caveni Betunlag for an aostytane 
lamp tbe hoys explored the side walls, on wbiefa shout 
three hundred feet from the efwttbig they perorived s 
number of flint engrarings Ther hurried bock heme 
and communicated tbelr discovery to tbelr ktber who 
hastened to thif spot, and thus anotbsr cavern was 
added to tbe long list of those which bsve ben made 
known by French archaaologlBts Two days later I 
happened to arrive accompanied by Proftseor dt Osr- 



tstlhac of the Ualvemty of Tonkratou With character- 
Istic French eourtray the Oonto de Uegmisn inristod 
upon pur bsliig tbe first to enter the chamber hi whieb 
tbe new drawhiin had hmn foand This memorable 
experience U described la my Men of the Old Stone 
Age 

The origlnsL esveen was thoroughly edploied and 
found to centsiB a few taterestiBg etehhigs but nothing 
of very great ImportsBce A year Utrr however Jpat 
before the hegtimlng of the war the sons of tbe Comte 
discovered a %ery small opsnhig katfng upwards— on 
opening so narrow that It barely psrmlttsd tbs passage 
of the body e>€n of tbelr anuUi framss^ They puKsoad 
tbelr upward sinuous cooras c ra wl in g Uks nlanumdars 
on thsir laces and poshing thrir aesfylns tatopd bafOre 
them through peassge after passage, until finally tlwy 
reached a Urge chamberidwat fifty feet long sBd tolrty 
lest across with ceiling obsnttweivBfaia to bright At 
Uis end of this chamber they Anmd ladleatloaa of a 
circle wtttito which were the modria of two hfaon, tmH 
and cow lying partly on tha ridn The ino<|sla were to 
cUy ae fresh as when they left tha handa of tbe prhn 
lUve aeulptora twenty five or ttorty thfrasand yeera ago 
Thto ahaototriy vUgM tOamurif aetouibded as the 
nKhee^Mets of aunps 
Tlu ebanamr waa tarmed tbe 
esns dsf bUeae and soon 
after its dtoeovery was 
vlsttsd by two leading arch 
aao k gl a to of Fmnca Pro- 
ftoaoe de ami 

rAhM^nriBmit 

mat stontoer I bad tha 
^ ^ ^ ^ ■_ 

niK DoperuiBtiy or aesmg 

ikia m rn m m r t mr 

mk iteoammal 
VMM 6* B«MMf • tor la 
VM BMMtHM ^ rnim 


gfpm M, ^na■ 
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2ffi*SSSL«L*SLi2 

iWfelw iflIlllW IW piMMfA 
trai M- 

MtC lt#ii «»« ettw^ «Mi 
msuMI 
!Um work a»4 
okottOm l« 
titt HOanw poim$ta wff 
rt m pf iH, 9mr--dww tko 


HmW Ji* ««£ln4Mlr M4ootM 

■IM ^ M tb* we* 

d«t W«M }B « JiniftiMt !!«»• 
i0n«fUK ftnt la a ttaaM of 
sda4 tMdir to aeatMnpUte 
mkfftbo Imatoat wobdm 
ctjHNiiita^art 
1|i(|i.liUHLlaitoMi1;el«htr 
mm memn mgth. TUtf 
diamtofi ot tba atak aatf 
ftawla am aMrtr ladicatod, 

Hw topi work to atUl fraab, 
aa^ aa tba aaatjrlvia itobt to 
Utowto awtoto the 
aori^tto* «M dwanra a toat 
thaaa toaaa aito two muter- _ ^ ^ 
otoettk In n ttn* towd ^Hw tiw WftSM scnipftm 

«f pnporthMi md •dPPW**® "T • 
tnOSL «£ mu*. Kuiby li 

« ttdfd piHlr flnlabed Mm ud n modtl of a ft m r th 
wUdi m*3r HaT« been urriad Into the cnv* to tid 
the eeulptor. Tu feet sway are aeveral roll* of f r eah 
IndtuHng that the clay wu carefotly wor fce d 
wlA tbe banda beftitv betaiff aiiplM to tfao modMlsf 
prooeu. The model* thettuelvei give the Impreealon 
of haytag bean carved oat of a aoUd block of claya 
with the luUUtlon of certain part*, like tbe tall, bonu 
and nwiim from the roll* of cl«y nearby 
MijKtt twdBty-flve feet away 1* a mall depreaeed 
ctiamber called the eolle de doaae. Here are fresh 
hand and feot ImineaattJOa. allglitly coated with drtp- 
tringa ftw the Umeetone cetUng above. A nooiber ^ 
heM ndurks are perfectly preaei^ and the Oomte de 
B ege o eh Inalated on ralsinf one of the natural caeta 
of tbta hbel ot pmiiapA an anMent acolptor u a gift 
to m Amerkiii Ifnaenm of Katnral Blatofy, 

Hd Mayme or deacriptlan can poariMy convey to 
the fl|M the myaterlou Iropraeidoo ilven hy tbe chain* 
befUaatt One ta overcome by the myatery of the great 
UtidbMjr eC the buman aenu of Intalllfence, of tbe 
hnman appiecUtlon of art. perhatNi of the reUgiova 
■dMUbMit which animated tbeee aealptore of the Ord- 
age and laaptred them to penetrate the deepeat 
nrriTfT of dieae cavern* with very fMble lamp*. The 
mode* of •emptnre may have bean In a *«n*e propltta- 
tovy to aHneeiiperlor power or divinity ThU at leant 
1* tbe prevail theory, wblMi U atrengthcned by the 
dldo oeer y of a large cfaamMg 
m a nel^boHttff cavern 
erhidi hu received the name 
of Let Trelt fVdPM In boapr 

cf dm three aon* of tha 
Oomta de Bunou who dla- 
cMmedH* Whm U9 Trou 
gVdPM the chamber ta falrty 
covered with mural engrav 
tema Hvwr avalUbla fbot 
oCapaephu 4 deaign mm 
it and ht ode coiner of me 
omuag ^ fldttre of a aor^ 
tmm, «r inadldna mas, not 
miHteip dlwdmHar to tbe 
dem^ flguei found amug 
ei^ df^onr indlaa trlb«* of 
mm Weat'^m haadpnjrtdad 
wUd hecneWtheba^ COT* 
hAjinl* 
n enrtf, ^ 
iMdataOp 
t th* t*> 

ttssr£-. 
'E^ss^ 



The two Waana acniptnied hem the red day fenedan the leer of the ^aalle de danie** in the cavern of 
dm Tee d’Andonbeii. LafHiand ignre l e g reaut* a umIa the right a female, Uaoa. The modela are 
•epported hy a eantral “* * - • 


^hand ignre lepreemitaa malA tlm right a female, Uaoa. The modela are 
in ef day asacUy u they wue toft hy the aenlptera about 3S,Mi yean agow 
(Photegraph by p e rmtod ai of N. Jean Branhaa) 


covered with a brownlah tint depodt from the muddy 
watara of tbe atream which made tbe cuvem. In order 
to repreeont the light natural ootoiini: of the hair of 
thla apeclca of horae the aitlat, after sketching in hU 
oatnae acrarately. acratebed off the brownirii coating, 
exposed the light-colored Umeetone beneatli, and tbu* 
portrayed with remarkable fldeUty tbe light coloring of 
the Under part* of the body which la obeervod In all 
apedca of wild boraea. The greater number of dtnH Inga 
hi the Oavecne dee Trola Fidre* are really etrhlngM, 
executed by removal of the dark ctaitlng on the lime* 
atone waUa, exactly Ha an etcher works toduy We are 
Indebted Ibr permlisloa to pnbUrii these photographs 
to the Oointe de Itogonen, who referred the writer to a 
forthcoming paper by one of the limtling French arch 
ueologUitfi, TAbbe Henri Breull, for nnthMiUc desertp- 
tloh of the mimerona etcfalnga of many kind* of animal* 
«-hone*t rhlnocerosw, mammotha, reindeer, stag, cave 
beer— found wttbtai thi* remarkable cavern. 

Pnefarian TMt «f Large Capadtjr Scales 

T HH accuracy that can be obtained from large 
weighing acale* la not generally known anumg en- 
gttteers ud otbera concer ned In the subject. This 
paper oatUne* a fdentlic and gyateraatlc procedure for 
the accurate test of large capacity compound lever 
■calea, t^r a method which ha* boon devehiped and uwd 
by the Bureau of Standards, largely In connection with 




Its work I* testing ralliond 
iimster track Bculea, and 
grain hopper scales , but the 
plan can be adapted to the 
t**Mt of almost any compound 
le\cr HCflIo. 

A pnlnt(»d and graduated 
sento ia arranged for reafl* 
Ing the position of tho laniiu , 
and the errnni of the scale 
are detjernitned from olMcr- 
vatlons made upon the beam 
while it BwIngH freely Tlie 
ntethod of recording data 
and of (hdemilnlng the re- 
sults U very slinllar to that 
wUlrli has been In use In lab- 
oratories P>r pm Iskai weigh 
tngs on fine ec|uul-anii twl* 
ances. The metluKl of tak 
log and recording tiie data 
also tends to eUmlnate Ute 
personal equation, to point 
out where mistakes are made, 
wlien koHi occur, and given u 
very complete record of the 
test which will presrtit very 
danse understandable and detallwl 

■/iKk "****“ Information to any one who 

sbont XAMi yean Sgth ocemdon to make a crit 

IciU study of the test 

Tbe method la not suggosted few uiw In the regular 
routine testing of (ordinary compound lever scales, where 
precision results are not required The method gl\(4i 
liere requires the olMervonce of certain details consist 
ent with raulisJng prerlaliin, and rmulnm training and 
ability to a greater extent in those moking the test than 
is requirad In llie ordinary ease 
Tbe procedure of the test Is explained with tlie aid 
of a record P>rm and computation sheet which was de- 
veioiied In connection with the KuccesHfuI aimlicatlon 
of the method In the field In the Interest of a ui^forni 
and edkient method the scheme tmtllned is rerom- 
niraded to those who have oci-iialoo to carry out tents 
on large scales where accuracy of a high order 1* 
required. 

The Productleii of Liquid Air on » lAbomtarr 
Scale 

T HH essentials of a plant producing liquid air by the 
Hamtwioii process ure the cooipressor, purtfjlng 
train and llijuetli*r The coniprvsHor, usually of four 
stages, flellvers air ut room teni|ierutare and aiq>ri»xl 
loatcly SIMM) iKJunds per wiuare Inch. Tbe compressed 
air purifying train ct«KlMU of drat, a trap fur recelr 
ing oil and water, and secondly, suitable containers 
which ore charged with chemical reagents, «irh as 
sodium hydroxide, calcium cbloridfs, or Ume, for remov- 
ing carbon dioxide and water vapor Tbe air thus emn- 
prewed and iHiriOed Is de- 
livered b) the liqnefler. In 
which, after passing through 
a coll of copper tuMng, the 
air Is allowed to expand 
freel> to approximately at- 
moiqdieric pressure Where 
this drop In the pressure 
takes place there Is a corre- 
sponding drop In (lie tefuper' 
atura of the air Tlie exiund- 
ed air, before leaving the 
Uquefler, Is caused to circu- 
late around tlm copper coll 
which contains the com 
pressed air, thus cooling the 
cntl and, Jn turn, tlie com- 
pressed air f» that on con- 
tinuous operation a cycle of 
pragresslxe cooling is main- 
tained until the touperature 
ulflniateiy reaches the lique- 
fying point The Uquefler ts 
so constracted that the sir 
wlilcli Is ctvndensed to liquid 
Is delivered Into a receiving 
v e ss e l The gaseous air ex- 
hausted from the Uquefler la 
returned to the Intake of tbe 
compressor for succeeding 
cycle* because It has been 
tmrlfled. a4d when used re- 
peatedly will be less exhaust- 
ingoa the pttrlf> Ing reagents. 
For laboratory producthin of 
liquid air this praom Icaiva 
i « wMMii Httle to be desired. 
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The R61e of Research 

Creating New Things and Revising Old Things for the Ladnstrial World 

By W R. Whitney, PhJ). 

Director, Ocneml Klectrtc Research Laboratory 


W HAT must America do to mtablUh Itself as tbe 
leader uniuua imtlonri la tuaklng natural forces 
do the world's everyday physluil work? 

This la not an academic qoestlon We are In com- 
petition with others for world trade. Tlie premiership 
will go to that nation which excels In learning how 
natural forces may be utilised In the continually ex- 
panding taskw of mankind, and In turning out the best 
devices for using those forces, 

Bhnll we content ourselves with being only a nation 
of artisans carrying ont the ideas of others, embodying 
the results of their discoveries, or shall we be leaders 
In new undertakings and In general advancet And If 
we aspire to excel In this Add, what Is necessary for 
successT 

The prlndpat essential Is u Nsly of trained Investl- 


the gas are more necessury to ear physical and mental 
make-up than wheat and com. Tbe more we have, 
the more we want, and nature encourages this rule by 
making every contribution to truth, about rearrange- 
ments of our Burrmindlng materials, a manifold con- 
tribution to our borison and onr happiness. There Is 
evidently no upper limit, what limit to Improvements 
may exist Is In us, not In the externals which we em- 
ploy Thus tbe trained investigator la like the success- 
ful ploncm', who, In the dayrof unopened territory, 
led tlie pec^le to fertile home sites. 

We have tlie other requlslteB. We have splendid 
laboratories. We have a vrealth of materials with 
which to work As a whole, we have abundant money 
for carrying on such work But we must have com- 
petent men to use them. 


ship. Hundreds of stodents are being gradnated from 
scientific and engineering courses In American collegea 
and universities every year It Is not quantity that 
we lack, Tbe call from exlstiiig Industries has thus 
tar demanded the quantity. 

What are the neossaary qualifications for research 
work? 

Among them are interest In unknown things, Imagin- 
ation, pendstency, ability to distiiiguiBb between what 
Is essential and what la not essential Ingenuity Is an 
Important asset, as is also reaourcefolnesa. The re- 
search worker must know facts sbout matter— call It 
physics, mechanics, chemistry, electricity, or what not 
Tbe more he knows about bis own sduice, other things 
being equal, tbe mere he will accomplish, and tbo 
broader hts knowledge of other sdencas, tbe greater 


gators. 

At first sight this may not he perfectly evident We 
may not realise how much we depend on new dis- 
coveries. Unless growing We cannot live. The world 
Is Ml mnKtltnted tIuU the uiidertuklugM of one period are 
Insumctent for tbe later one. Experience has shown 
us that even if we might exist like Islanders of tbe 
Honth Seas, it can never be generally done It bus 


A vast majority of the men engaged in res e arch 
work today aro college trained. l%ooe of the future 
will pnibatdy be college trained. Hence, If we are to 
devvl4i|i NDoh a force as we must have in onler to lead 
the world, the coHcges In which they are educated will 
be the means for dev^oplng It 
If our colleges were today doing this to the maximum 
extent there would be no question about our leader- 


wUl be bis ability 

Without Inquisitiveness, Inltlattv^ and thorough 
ground work of knowledge la their chosen ]lD^ reeearch 
men will make little progress. Research Is really 90 
per cent hard work — work of the most exacting, strenu- 
ons, exdUng, but ofteo dlsappolntlDg sort, and If tbe 
men now In training for tbe ftirtber advancement of 
tlie boundaries of human knowledgs akmg the line of 


InstiNid, shown tliat our liapplnesn, 
roeasnre lu we will. Is extended by further 
efforts to argireclate things abont us, to 
ondemtand creation. Nowadays what 
most of vs are doing depomls ui{on some 
phenumentm or pm{ierty of matter un- 
known a century ago which has now be- 
come a pillar of civilisation Only a few 
tilt (he ground ami work without modem 
tools. Wliat roost of us think and talk 
about, shut most of us depend upon for our 
living, growing and playing, is the result 
of Hindy recently added to study formerly 
exiicndpd We start the day with a 
tetnitercd bath, forbidden tqr law less tluiA 
a centnr) ago, because they didn't know 
Us value We use all sorts of devices for 
sharing and Improving our health or a^ 
penram^ before we dress, and we ars 
only liiTerested la the most inodam ma^ 
Inis and stylos for clothing We brealSst 
on products derived from tlie most (Umnt 
sources and prepared in entirely novel 
ways. Be go to our work In a devtoe un- 
known to our grandparents, whether It be 
train, street car or auto, and wa spmid ear 
du working on sometlilng of which the 
vmbnlary itself was not invented a Aw 
years ago. We dictate^ telephone^ tala- 
graph and tom on and off the power for 
machines which represent a hundred 
times the physical atnoigth of all the 
pet^e together The coal, the water and 
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doing the world's Industrial work are to 
niccaed, they will have to toll as they 
dream. 

Tbs reaearch worker must be alert to 
recognise the magnitude of a discovery be 
may make even though it Is uselesi for 
tbe psrticnlar purpose for which be sought 
to use H- For instance, Dr, Irving Lang- 
molr, seeking (o learn how oU spreads 
on water, discovered bow to roeairare the 
slse of molecules. He must be paUeut It 
waq at the eOd of ten years of oxperi- 
mmtlng that Dr W p Cooltdge Icamsd 
how to make tungsten ducdla^ discovery 
that has ravolntlonlied the thaklng of lo- 
caadesQSBt lamps. 

America possodNS smpls materua from 
which to davalog rassarch men axcened 
by aoiia. But what Shout tbetr iralnliigt 
U tfa^cptlsge of today 4olDg Its part in 
this daralopmeiitT Is It tralnineihvastlgSt* 
ors^ or mmiy turning out bnmsA sdsotl* 

and sngUHgring dau eoUectloas 
gm^rfhil ta inforsmtloo g a t hs esd as the 
rssidtof the Tfossreh of others, wltb- 

d«t thitntersm: or the ttalaltm to tnsitt tt 
t!bd bdsls fog mivss ti gs t ton on thiir own 

. ^wg ussB mon ooaags pcoisssors wso 

used (sMtHiiw iHm >i9wnum^ 
vssdimt^ hod Vbo uorn asinpd^ tfo 
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m vtfl ai p wm yow ol knowtaOi*. wbo m 
Ml to «1T« tiMir poDltf BEwrrir tb* rwaas of 

tMJdtcUHMM* ^ fldtntlBts of tlM past. Ivot who an 
—p i ilBMiitt M to loan now adaotiflc trutba, 
aiid wto oaeovlwfa tIMr papUfl to aaporlnMiit Bach 
Mchan U« and abtmHt ha rtuttvoiy for ttugr 

iM nuFO and 

Woaild a DDt bold the lotorat of the boy la coHaca 
Ifi jtbo work of Ua coam If bo could got bio band* 
lota raal «gperliiM»tal work with a profeaaor who waa 
oarolBS ISMlOh a year on aoroo pioneer work? If ha 
aartatad la atpertUMKita on alloya of magnealom with 
timwlotn* for example, end aaw the promlae of lljdit* 
weight alrpUDa metals or plattmun aubatitatea, for 
ettBplab might not oven the trite bumtatg of ntagoa- 
fllttB te to reat him? Might not helping la reel InreaUga* 
tlen work convlnoe him that he la on the right track 
•0 far as hla aftocatl^ la oooceroed and that hla \mt 
apfdleatlOB to hla ooUego work la w«di worth while? 
If the In^portanoe of experimental work aa the promla- 
ing aveniia to the aooceaafal oompletloa of a worth-while 
qoeat were more atroogty emphaafaed, might be not 
natorany come to valite and to practice inoolMtlTe 
patMioe? 

Our foUegea eqnlp their gradoatea In adence and 
wi|laaartng with a maaa of technical in^ntnatioo, which 
la esrtaimy dCMrable. without It, the moat intereated 
and amUthwa leaearcfa man feela mentally cramped. 
But tb«ar mnly leave them wlA even that natural In- 
qoialtlveDeaa and general Interat with which they 
flmt entered college. 

The methodical accoinuluthm of old facta by Its ap- 
parent acoootny In teaching makes the atudent dread 
the greater expenditure 
necoMary for production 
of new Infonration. It 
la aa though a halo aor^ 
roonded andent data 
for which attempts to 
produce new or dlfflef- 
ent knowledge waa ana- 
thflouu Borne such rea- 
aon may accuont for the 
decrease In inqulaltiv^ 
new dlacemlhle In ma- 
turing yonngstera and 
the undue reverence for 
old tmth. There la a 
difference between the 
aeqalritloB of know!- 
edM and Its productlan. 

We may aoqulre more 
than any other country, 
bttt we produce rslative* 
ly little of it yet. 

We need more men of 
outatandlng eminence In 
the adentldc world in 
college profeoaorohlpe. 

How shell we get them? 

One thing that would 
help would be better 
aalartoe— ealariea in keeping with the Importance of 
the work. Another would be anih an Increuae of the 
teaching force aa to take more and more of the mere 
ronttoe or execntlve work from the ahonldera of the 
department bead if he la a man fitted for research 

Ulldit we not gain by ao Inorcastag the requlrementa 
of the edentiftc and cogltMerlng conraee an to weed out 
almtai and ambltloiileM studeotai find thua lighten the 
tfifik of the teacher? Would there not be a gain In the 
caae of the amaller college, at least. If the number of 
atndente In aaefa conraea were limited to a definite 
maxlDium? 

It la a great opportunity It ta becauae of ancc eaafn l 
labor In the field of reeeerch that today men ride In 
ease and oomfbrt from New York to Ban Frandaoo In a 
fkw days Inatead of making a baiardoua Jonracy of 
montha on foot or on boreeback The man in Dnhith 
doeoa a bnalnaea deal with an aaaodate in San Antonio 
fay apaaktng mm a telephone tranmnltter, Instead of 
making a long and weartaome trip. We may fly over 
Und and aaa at kmaolng spaed in aerial vefaldea, or we 
may rtda banakth tit# aorface of die waves. At a snap 
of k button the honae la lllnmlnkted , at the throw of a 
■wttdh the myriad mariilnee of a great factory begin 
to twm. from the woman reteaaed from the thmU of 
the waMtooord fay the washing machine, to the states, 
nian who averts war by a radio maaaage harried 
aqroii the aaa, an afe in dew to raaearChi but we era 
pdoriy ocgnnlaed for this work. 

Wonderful u the achievements of the last half 
erngu^ •eaB^ tiha eeientlfic tegra tnoognlU la by no 
toaatHi nmigMl Indeed, we have not pantaratod ytoy 
tor htoe a. TOtca are poas tfaHiri aa of wondarftd dla- 
eovSetae tfaam 


And it la work which promleee aomethlng infinitely 
bettor than mere aaifiria gain-— tbongb there are. to be 
mire, pecoonal rewards of a moat aatlafactory kind ind- 
deot to It. It la a work of aervtee to mankind for which 
moot men have an Impeltlog Instinct. 

In nerving mankind. Aitiarioaoe will be arrvlng their 
ovrn people, not merely throngh making It ptwalble for 
them to 4lo more work, to do better work and to <lo it 
mora easily, but Ip making tham tearlteni i»f the rest 
of the world. Bdence appUsd to Induatry U creating 
new demands. It la rsafiltlng In calla for inathtnery 
never before bollt Ileoce It la orlgliiatUiK new fields 
of emidoyment and new ntlUsatlona of raw material, 
with all that this means to tn^natry and to the em- 
ployment that runs parallel to toduetry. 

Bliall we not lead In this field, and to do so shall we 
not train men who will make such leadership poasible? 
It Is a great oppmtunlty that pneanto itself to America 
— great la the posalMUties it oflhra for advancing its 
own itmnedlate Interests, and for promoting the welfare 
of mankind 

In chemistry we are seeing today a wiinderfhl lllos- 
tratloo of the value of the polltqr of soltubty supporting 
for sighted research, the Simple acquiring of now 
knowledge. Car new^pere are fUII of dlscnaaton of 
th« dye embargu. They find that our wt>ukneas In this 
chemical field bears very heavily on all parts of indns- 
trtal Interests. Fertiltien for the fanner and ammuni- 
tloo for the Army and Navy, benaol and new synthetic 
anto fuels, the thonsond and one organic compounds 
used In n^lctne, war gnsra and on endless Hat of 
related materials hall from Oennany Rnglund, France, 
Japan and Italy have already abut out Oermaii dye 


staffs. As the key to the sltaailon, America must do 
likewise. This Is advlsabls^ not merely for the protec- 
tion of the relatively small Industry — artlflciiU colors, 
but for the protection of the whole future of many lines 
of chemical bidustrisl developitient. 

How did Germany happen to occupy this iiowerful 
idtuatloa, from which thm greateat wnr-fallura ever 
suffered has not been sttfikieot to remove her? 
Bhe had mnployed for years highly educated iwre re- 
search men working In, and teaching organic chemistry 
This waa before the first uHlflcfal coal tar color was 
produced, or any technical appIlratioDs in sight Every 
one of twenty Unlveraltlao was the center of some 
branch of organic chemical research where an able man 
was making It his entlrs life-work to add to the knowl- 
edge of his branch. Lecturing waa only a part, frequent- 
ly a very minor part of hla work Hla atndenu came to 
him because be waa a grsat worker They each spent 
a year or two (aometlmaa much more) working out 
some imrriy actentlflc aon-oommerctal organic analysis 
or ayntheata for Its educational valne. Many thousands 
of new eompouada were thua made qnd their properties 
learned, pnbHshed and cataloged. It bad been found 
that gnbotances onca thought to be produced by life 
alone were producible tn the laboratory, and that cooot- 
leM eompounda never produced before could be gyn- 
tbeelaed. This opened an infinitely long vlsU to chem- 
ists. liooklng bmA upon this policy of pure research. 
It sesgM very far sighted In fact there Js on the 
boftoon n* other tostod method Ingarlng the advadee- 
ment of a country whMt compares at all with that of 
the combtoatlofl of lateiligatit, iaquIslUve orderly 
s ear chi ng, emaUMd with teaching; whether It be for 
arterlDdmtry. 


Aamrica’B First Modd Airway 

T he estabHshment of America's first model airway- 
linking the headtiottitera of the Air Service of the 
United Btatee Army at Wasbington, P G.« with Its eogi* 
Mering dUlsluD at PayUiu, Oltlo — is (*onatdered the Ini- 
tial tangible effort to deveUtp Uitli cumnierritil and mil 
Uary aeroniiutlCN In h nathmul way The propoeed 
plans call fur the location of liUHllng fluids, and the 
erection of hangars by ttie nmnlcipaUtli*H deriring ben- 
rilts from the organised air navlgutlou 

lUttumtety, Hiithiinitlng the Hucoem of tite Washing- 
ton Payton airline the country will be threaded with 
H network of wellHleflned routes for air going nmehines 
The units of tlie National Guard and tlw organised re- 
serve will flod tlipse htKhuQ>s of tlie ulr a base for 
oiieratlons. Tlie Air Service, however, dlsclalius any 
Intention of usurping Die system, hut trav(*l, under leg- 
islative restrictions, will l>e o|>en to coiniiierolnl aero- 
nautic Interests. 

The Hoy Bcoot organlmtlon has been enlisted as an 
agency to place markers as means of Identifying the 
various towns over which tlie model airway ulll course 
This youthful urgnnlsutltm was Instruinentnl in laying 
out the landing field IdenUAcutlon at Holllng Field. 
Washington Tlie f*htef of the Air Service In writing 
the mayor of Cameron, West Virginia, says “In the 
first place It Is netessnry to have evtuy town along the 
n>ute of any slsc marked according to nn International 
ftystem so Hint tlie aviator going from one iwrt of the 
country to tia* other will ktatw at u KliiiM*e, even without 
the aid of a map, his approxlnmfe UicuUly on the earth's 
surface The dimensions of this mark and Instructions 

with regard to it will be 
found in the Instructions 
to Chambers of Gom- 
merce and Hqy Bfxmt 
organlsatiuns attached 
herewith 

The first unit la the 
pmimapd systematic 
cimln of airways for the 
entire evuntry Is (yplcal 
of conditions that will 
tie encountered else- 
where Mountains are to 
be passed o\er, and the 
cllmatlt conditions are 
variable Tl»e Washlng- 
ton-lhcylon line will 
ser\e as a basic guide 
for the c»mtem|ilui^ ex- 
pansion of fiillltary and 
com nier cl a I aviation 
ClUcm and ton ns, favor- 
ably HtfuatcMi. are being 
nrgefl to estahllab land 
ini. Acids. If this Is not 
foaslble, then an emer- 
gency field Is suggested 
for Dm* rec^itlon of the 
aviator sliould be expert 
ence engine trouble or other aggravating c Ircuinstances, 
rendering It udvtsable to bring the machine to earth. 

Tlie Air Berrice of the* United States Army is unable 
to purchnse land or provide expenses Incidental to the 
c nvitlon of the Jitodel airway, but can snpfdy such equip- 
inent as is available for Insuring the establishment of 
tlie route The inunlcl|ialitlciK, dvic organisations, and 
ImllvidoalM will be* necewtarlly taxed with the actnal 
cTentlon of tlM* narigaDon nmte Writing to a mayor 
In a nearby town, the Air Scnwice soys "Attention Is 
invited to Die fact that Congress has not appropriated 
any money tor the pun base of projierty for this pur- 
pose. and widle. In some Isolated cases, the Air Benrloa 
may lease a fleJd at a nominal sum to enable It to erect 
temporary structures and Install a radio direction 
tower or staUon, It will not be advisable or necesoary 
to own or lease all the imsslble fields. Natural landing 
idaces, snrii ns pastures, could be kept In shape by Boy 
Bcnata of the c^immunity nnd would be an exceedingly 
valuable ass*»t to tlce Air Rc'rvice If charted on our alr^ 
ways. Those towns and dtles that provide these will 
always be keiit In tourh with the passing airplane 
traffic." 

f'ross-cviuntry flying and fiving by night will be atim 
ulated by u compleUon of the WashingtoD-Ilayton alr- 
llue Other than landing fields, the plans contemplate 
radio dlrecaon finding, wlrriem communlcaDon, aids to 
night navlgnDon, bouslog and raalnteoance of eqnlp- 
ment. Information ami advice relative to landing fleldo, 
radio apparatus, hangars, and other spedfleaDons inci- 
dent to the creation of the airway win be supplied by 
the Army Air Service. This service may Include the 
detailing of a qualified oflioer to superintend the work — 
By H B. Wiiiferi 
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Great Britain haa antlMriicd the eonatmctloB of fonr battle cmlaank wbooe general deatn la ahown ta the abora Hhtatratte* Tba^ WtB be riiattaf hi a M aa ra n e a la 
the **Hood,’* froai wbM they wlH lUffer in baelng a aore powerfal anaaaoit and bMnar and aaia eMiplete araoTi at the coal of lower apaad. Twqr wU aaw rt 

ten 16-ineb fima and will have a aea apeed of abont S9 knoU 


Britain^ New Battle Cruisers 

Some Pardcalan of the Four Big ^hips of the Britidi Frogpmm 


By Bector C.^Bywater 


E arly in September the Admiralty invited bids 
for the coaatmctlon of the flrat fimr cnidttl ahlpa 
which have been antborlaed fbr the British slnee 
10ia They are omchilly deecribed aa **repiiice” ohlpe, 
and before they are placed In commlaalon at "least eli^t 
of the older dreadnongfata wUl have fone to the Jimk 
boait. U In \mttenitood that tendetp tar the hnlla. 
muclilnery, and eqnlpment of the new aUpa baya 
already been submitted by the leading atdiriifUdliia 
firms, and nn parly announcement os to thd^alloed* 
tlon of the contracts la expected. In former ttmea It 
was the custom to allot one btg ahlp of each year’a 
pmirram to the Royal dockyarda at Pabtnaonth and 
Devonport. reapectlvely, but tbla was Impoaaible In the 
preaent Instance because the building sllpr at tbeee 
>ards are not large enough to take veaacla of such 
cohMaMil dlmensltau aa rtusie of the post-wur capital 
ship CXmMcqucntly, all four unite are to be built by 
contract, and in view of the uncertain atate of the 
labor market and the fiuctuatlng price of materials 
it Is not Improbable that the work will be done on a 
cost-plus-profit bAsla 

Battle Cmiaen whk Heavy Arnwr 

Up to the preeent only the meagereat details of the 
new ships have hem published officially, and the 
Admiralty shows no Inclination to disclose furtbw 
perttculara. Hut from hints dropped la the House of 
«,;oinmons during the recent detiate on the Navy Bstl- 
mates and from \nrlous statements made In well- 
Infitrmed quarters It la possible to visualise the essen- 
tial features of the design. Although they ore olDciatly 
designated bpttle cruisers, the new ships will he slow^ 
than the **Hood but they will have thicker armor and 
H iiiucii HH^re powerful battery They may thecefeve 
be taken as representing a virtual ainalgamaUan of 
the battleship and battle cruiser types, a cvmrse which 
has been strongly urged by British naval offleera with 
war exportmee 

The striking lessons of the late war have, tn 
deeil, profoundly ukodifled the British eatimato of 
tactical vuluo% Ten years ago there was a veritalde 
erase for and In order to gain an extra knot 

or two hitting power and protoctlcah but eapedallr tte 
latter, were dieerfully sacrificed Bevcral of the Brit- 
ish battle cruisers with the Grand Fleet carried tblnnsr 
nrnuir {dating than that of the German pre-drafid- 
nougbte, and their sides were penetrable by beaty- 
oallber riiell at almost any effective range* rurthee* 
more, weight bad been saved by tbbmlng down the 
armor on turrets and burliettes. and by fitting borl- 
■ontal prutoctlitt that could offer no aertoua reriataaoe 
to heavy btows. 


Ten-Minute SUpa ^ 

Kven before the war ilie vulnerability of t^aoa Adpa 
was well known In Germany Admiral von TIrpita 
dabbed the **Invliiclble*' clam **Ftaber*s tffiHilnute 
shlpa,” thereby Imp^ring that they would snecumb to 
attack by gn^ra In ten mlnutea. Jutland unbappliy 
jiaihleatod the accuracy of tfaU German eattmatc The 
M^stemeal doctrine, loltiatad by Lord Fldfier, 
fbuod ItAftioBt striking expression In the battle riPolsera 
'*Beip>wtf" and^**Ilepulae,*' built during the war Tbeoe 
ships Veae fitted with narrow belts of d-Inch ertnor, 
and when they Joined the Grand Fleet at Scapa Flew 
Admiral JelUooe. reaUMng their fatal weakness, ra- 
foacd to Incorporate*' thm la hla battle fbrroariona 
until they bad been taken back to dockyard and fitted 
with thicker plating over vltul parts. Since the war 
the ‘'Bepalae** has bean partly reconstructed, and In 
place <if her original belt now has a deep girdle of 
0-Inch armor AW. the antl-tnrpedo bulge has ben 
hruadened and deep8iied-*cbangee which have bicreaaed 
her flghHng efflriency by fiO per cent Her idstar. the 
“Bnown.** wlH undergo a refit on similar lines wbn 
oiipnriunlty offers. 


win be mounted is not definitely kn o wn, but alternative 
arrangnnnta of ten guns in two triple and two dimble 
turrets, and tw^ve guna In four triple turrets, bare 
been suggested. The knacblnery win be geared turirtnea 
supplied by amaUVtiffie boilers, the jdant dmloplBg up 
to 126,000 ehaft ho r eedtower Aceordtog to this figure 
the mexiranm e peed witl probably be about 20 knota 
^^The proposal to aqulp one Mp witih tbs elecpdc drive 
has ben rejected, mt thjfs method of pfopnlslon Is nog 
viewed with favor by British naval nglnewra. The 
niadilnery wtu aeooum for about M per ont of tiie 
total dIspIacfnMnt, aa aipdnst 18 per ent In the “Hood.’* 
This fact Is aianlflGfffit of the diminished value now 
attached to qpesfi by the cootrcdleri of the BHtiah 
Navy, The oil stowage capacity will be eufitelcnt tor 
a run of 1(1,000 'nautical mllee at aconomteal epeed, 
enabling the ehlps to ateam toom lOnglaBd to Bang 
Kong without refnelllng, Ko details of ''tim armor 
system are acceaaible, but it la known that valuable 
pointers were obtained from the firing ekpeHmente at 
the ex-German battMMp **Baden** taat llatoh and 
from several other teats cooduetad to the past twrive 
months. 


f Bi^enviaa aa t^w 

In the **Hood,'' which was dealgned betore the Battle 
(rf Jutland, but not actually laid down till aftorwarda, 
an attempt was made to embody the leeeone of that 
action by Increaetog the armor belt from 8 to 18 inches 
and the barbettos from 0 to 12 toebee, tovetvtog an 
additional weight of naarly GOOD tons. But the **aood,'' 
after all, was a coaspromlse. and baa been expUdtiy 
repudiated by the Navel Staff aa a gwiplne peaPJatland 
type. Tbey conalder her design to be wasMul to that 
It aUows a battery ct only right Mg galas on the 
caonDoos dlaptocement, at ton load, of Wto 

and they are not aatlalled with her proteetiQn egjtinat 
flat trajectory and blgb-angie firs. AU these fanlte are 
to be remedied to tbs new shipa, the pUpd el tebich 
hate probably received mm attention tiMto wu be- 
stowed cm those of gny prevfons unit of tpo Bqyal 
Navy Briefly atated, tbrir aolWt cbemterip^o* are. 
H numeroua battery of 19-lnch guns fn t ri ple tititeta, 
side armor proof agfitoot pertoratioil at Wt ruMto 
and Wy stout boiMntal pfoteNCtion , tnodtone battle 
cruieer speed, but a vary extensive uretelpg radlua, 
duidlcatkA of oontrola tor every I m p o rt a nt 
the nmneuverlng, gunnery, torpedo, and ritnsWng or- 
ganiaatlnn. The frilowtof data, not botog edtotel. 
must be accepted under r eser v et but thay tee MIered 
to be oubstanttoUy accuriteei UigEto pver a^ n ft; i 
extrcttri breadth. 104H ft.; mmm «eaf|, 88 tti nertoat 
dteptecemant, 48,600 tpna. Slow ndny fiittM 


Wby tiha IMndi Onn Was Belaetei 

From the gniUMry vlewpotot the most Intareeting 
fieatura of the new shtpa la tha totroduetlon of the 
lO-pwb caliber, wUeb is new to tiie Britiab Nety* 
goma thirty years ago a IRMon pleoe of lA^-lnrii 
caliber wea roounted to a tow ritipa, but waa evMMuaUy 
discarded on acooront of its alnormal weight dad elew 
rate of fire. Why the Iddncta gun ebouM have bma 
adopted at (Us ataga la eomethtog of a myriigy to toe 
nglaittoted, oonridartog tiiat the new marii of 
mounted to the **Hood* has proved Ip bo a tooragUy 


aatistoeteiy weapon, Bpt toe expieaation le riotote 
enough. Tfm Natal Stat, pr ee id pd ^»ver hr tog ftnt 


8ea Lord, Bari Bedtty. to egU to have beep to tovor 
of nwfOnttsM Jfitodi gune to toa hew battie erdtoito, 
Guns of tus oabbor were aftuaUy made durtoff toe 
war 084 ditodayed matetitoMUt baUlstie mtodtlaa Peto 
on toe waring wognd aja4 to aettop ag atori toe Oen^ 

man noaitlena on (he ftiialis nnaat The SMttttor *Ii>rd 
aaoid «rttk ft MiO, fHU 

tkft ik».MBlar 

ileathto veeeeL togetoer with s****tH* *****^** » 


WMk m»Jb agnpHiMt w Mi 








Mflwv v.W> JWWUV mu-uou 

thoM at 0rat hand, aad tbaj have , 

banh toM hy their meat aMe Railroad «x- i 
partii mm. wboee word they have leaned 
to take at Jta fue valoa. that It tdU re- 
avln aome hUUoiui of dollani to make the 
■ aided repalra and brfiiff our great rail- 
road ayatenu with tta 2BBJN2 mtlea of 
traefct op to itaikdard efictency And what Mileai 

la trOe of oar railroad ayatem ia tree la lioooin 

evoa ftoafor degrea of thoae of Burope* Paaaei 

w H i tw the daaiaga by war, the lack of kMat 

ikuled workmeOi andL above alt, the want Invaat 

od adtoOfttk operation and op* 

keep, have worked with even more dlaae- 
tmaeffect la onecoimtry,R(iiiida, which, 
by the way, poaaeeaed hetore thr war the ^ 

jarpiat total mtlaago of any Bunpeaa 
coqhtryr the hUgbtlag hand of B<Mievlam 
haa faUba with traglo conaeqomoea. All miaaj 

the teUable avldwoe that haa come oot of iMsoa 

Rnaila tfwma to prove that hv railroad Paeaw 

a y ato m Ik practically wredrod. vm** 

AHofte bordn that Uea with eroahlag 
toTbet Qpctt the railroad ayetema, inclwUiig 
tltotofthttlnlted8totoa,latheabDonMil 

toenaa^'whlcli haa taken place in the pay 

dd the ifmitoyeen Advantage wna taken ^ o 

by the Vttlona of thd nrglney emtod by 

thh ww to pom tba pay of rattnmd em* (T) 

piggan vp to a Itvtf flur beyond the point (al 

at wkseh iihor can Mcon «on^o^ 

to* eonditoona, and alao far iwyond the 

point at Which the nllreada can be proBt- 
Ably operated or kept In good coodltiam 

DUknH to ObCatoi Hellahla Ballnad Statlatka 
It wilt be tmderetood that toe ravagea of the war and 
the wieartalntlaa of tba poat-war condlttoni render It 
a dUBeoit teak to obtaiit aorante atattatlca of the 
ralleeada for the peat year , but palngtaktng work haa 
haen done both by the Bvrean of Baltway Beoooioloi 
And by the Bueno of Bailway Kewe apd ntatlattea. 
We pobiUh herewWh a table tw which we an indebted 
to m hMMamed Bueao, which embodiea the latnt 
iodtolal tofonhatlca received In this country Natorallyi 
ttpto-dAte haa been obtatnabla from Trance or 
^toctminy atnod tP14, and the dgum for Boaala date 
towkto iWldL Beth Trance and Oermapy have bam 
jveetociiig their rattroada, and the ncooatroe- 
Unea to the devaetated ngtooa of 

SSbm »WW* mnt br out tba» be 
Wltli iw< to 

'4diMt t» Mo thr WQ ototiftlM aod dnw bla owb 
tiMMWno* *0 I* p MH eoodMWw, Tho flgoni ft>f 
0MM9rkMi urn nUobto; thoM toe iBdU uiMa^to, 
pM th^ ototiotlee or, thoroogUr MoUe. 


RAILWAYS OF THE WORLD COMPARED 



Vnit04 

Gmil 




//tetet 

Britols 

Francg 

Ocrsuisy 

Mileage 

206378 

23,724 

25378 

38366 

liooomotlvee 

68302 

24,102 

14344 

35,025 

Paeaenger cars 

06396 

54303 

81321 

86373 

Treigbt cars 

9,406307 

781318 

370306 

002,033 

laverizacnt (T) 

mjmsun 

$6,531,751 

$3305,484 

$5,045,641 

Bknptoyea - , 

2312371 

763350 

400306 

820,461 

PiSiiyrgera carried (T> * 

1358396 

1366334 

541342 

1,707,188 

Trt carriifd-toas 

2300,190 

817377 

208,018 

624,067 


/telf (a) 

Rn»aia 

/ndte 

Canada 

Mileage 

8,908 

48.420 

30,735 

30.106 

TjOOQlDOtiTeS 

0320 

10384 

0,068 

5,756 

Paseokgtf cars 

10304 

20,043 

24.704 

6376 

Trrigtit can 

108,117 

450377 

106,747 

200343 

Investment (T) 

$1384328 

$8308.075 

$1304340 

12.615,102 

Employes 

104386 

771388 

711,000 

184384 

Tissengers carried (T> 

88,402 

105,017 

038,180 

51306 

Trt. carried— tons (T) , 

41396 

258338 

87,080 

127388 


noindMMotw 

Xte Mgl MMIO ct At Vtttod Stotoi, lOAna. ia 
«Bir wleM WM»nlli* tfao Mmh i it o d ntlwc* 

•SrSiLiW dmtHMttat oifo glnn la tba 
^ toHMia at ttaiMr at 


<T) Thoniiandfl, 

(al State roadi only 


low ai compared with over a bllUon and a half carried 
on 28.734 mllee to Onat Britain, and 1.707,188,000 
carried on 88306 milea to Oermany This dlacrejv 
ancy is explained by the greater denidty of the popn- 
latioo to tboee eoantrieo, the much shorter distance 
travelled per pa a am g e r pu trip, and the very heavy 
worktnen'e trafllc on eteam rallroade to European coun- 
trtee. Moreover, the average dletenco travelled per 
trip to hmger In America than In any of the oountriee 
of Bumpe, 

Tnight Tratoc 

Peihapa the moet Impmslve figure, next to ou total 
mltoagn to the total ntunber of tone of freight carried 
per year, which nadiea the atupendou figure of 2300,- 
tons. Ihe naact tonast total to tor Genuany. 
whoae roads carried 684367300 tons, and tor Great 
Britain, whoae total waa 817377300 totta Ihe loweat 
figvra, which to 41360300 tona tor Italy, showa how 
that country la wantteg to ore. coal and other bulk 
riiltaiMnte vrhteh asm to swell the totals tn great lndna> 
trial coontriea Uka our own. Great Britain and Ger- 
manyw 

Bnge Capital Inveotawnt 
After all. It mnet be admitted that the moat tmpree- 
rive tototo ate tboM showing the amount of inveatod 
capital tor the varioua roada, vrhlcb In the caos of the 


<u,.a nuq iiNfKV'u gill ,ji iiiL uziiicu aiaTCS 
I whirh wdiild also Include the piirea of 
autrmiobllcs and wlilrh waa Htruogthcncd 
by dally rablea of falling prices received 
friaa Die United Stated. Moreover, It was 
folt that dollar exihango, which had be- 
gun to ride mpldly in S^toubi^r^ would 
maitp full again when the aummor cropb began 

38366 to move Statlstica, however, were not 

35,023 avutluMe to show the unfavorable trade 

balance with the United Htatea which ex 
»2,033 during the first hiilf of 1020, and the 

>45641 cause i>f Die rise In exchange was 

120*461 generally known The summer, nor* 

rOT iRR inally the selling HCaeon for antmnoldles, 

WAM tlierefope passed with comparattrely fSew 

B4,0ffr Hulea, and the aatomoblleH en ropte or on 

contract wero left In the custom house at 
7anada Bumna Airea on arrival By the end of 

gji jQQ the summer there were 3300 cam In the 

Buenos Airea custom housa, A^ Increase 
was avoided, honeveft by many of the 
« manufacturers agmeliit to^ cancel con- 

,1 ’frto tractH or stop shipments. On April 5 the 

stocks were mdneed. to about 8306 fpm. 
In additltm to about 2,500 knbacpd-fipwn 
51306 c{^p cam, 

127388 ^Although durtog the summer of 1010-20. 

due to the pmsperUy In the llvwAtock and 
agricultural iBdusdiea, sales of automo- 
biles were baavy, dpvertheleas during the 
sumnicr season Just passed there has been 
practically no selling Ux^lhls line. One 
~ agent reported that he was disposing of 

fnun 20 to 50 cars monthly, as com- 
IHired with 100 per month prevlouslr, while another 
hud sold only two cars In April and none In the two 
numtliM previous. The agent of on espe&Hive American 
car claimed that hy placing hts prUv* at the maximum 
the trade would stand (25300 pesos) there was UtCle 
pn»fit, due mainly to Die high rate of exchanget. 

Every year there Is a marked impnivement In the 
roads of the Bepuhlic, and the Argentine cltlea, almost 
without excetillon, have v< ry good pu>'emcnts. Under 
normal commercial conditions, thorefore, tliere should 
continue to be a gnmlng demand for automobiles of 
all classes, estiectally with the cheapening of gasoline 
by the ilavelopmCTt uf the oil resourros of the Republic 
The proaent stagnation cannot be much Improved, bow 
ever, until there Is a normal rate of exchange and until 
there Is a gnait movouent of Argentine fNurtoral and 
agriculturul prodiuda. In the mvantlroe the agents of 
AniorkAm firms toet that It Is a mistake to stop ariver- 
Uring. alUHmgfa they do feel that the expense should 
be home partly by the manufacturers. There la, more- 
over. every reason to beUeve that the demand for auto- 
mobiles will ooouniie to grow after the present deprsn- 
alon Is orer, and that Argentina will easily require 
earii year, for some years to come, upuard of 10300 
automobiles of the bettor class. The largest part of the 
business can he kept In American hands if the manu 
faciurers win ootmetwle with the dealers and continue 
a strong representation In the field. 
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SCIENTIFIC AMERICAN 


Science in Safe-Breaking 

How Modern Technology Works For and Against the Yegpnan 

By Roy A. Gttet 


W AR between nations ends. TMaarmainent U dlB- 
ciMBed If not umnupltHbed The cunteHt between 
the nukens of untiur plate iind projectlteii luics at ttinee, 
and HwurtlM un* laid aside. i>ro teiu. even If they are not 
bumaiered Into plouKhNlteres 

With the plannera of aafea and ^anltK, and the nafe. 
vanlt and lattik niltbers. however, thlnga are dlfPereot 
Theirs Is a war that knows no aruilHtIce One aetdui 
construrllvely to erect nn Immovable utijecl The other 
plana with merrilccM science and inKenniO to propel an 
Irreslatible, deatnu tlve force, whlcli Is an old cranpor- 
liHm. ImL an niH lait 

Allies on the conKtruillxc side of tlda peri*^tual argn 
inent are the police forces, which Include some wonder 
fully efllclent ]>rlvnte agency men The isillce might be 
likened to the heavy artillery or **sulcide ctuh,'* In the 
battle They wage a relentless war niglit and day and 
the list la long of those who Wve given their lives to 
the cause 

Bonm wrltvm delight to picture crooks us lovable, 
adventurous chameters who. by tbelr wit. make laugh 
Ing stocks of policemen These writers make crime 
attractive, and by miggeertloo keep creating new crooks. 
The iTook In real Ufe. regurdlcsa of hts isirtlcular line 
of criminal codeuvur, is anything but pleasing A rnaik 


Cincinnati bseaine **Clncy 811m,'* a red hairsd num from 
Denver is known as "Denver Pink, the bundle bum/* 
because when he first started out be used to carry one 
clean shirt, as be liked a change now and then, de 
later hectune less fssUdloas shout bis tollst TIoat 
Hlnth" wan the ledifter of a notorious band of yeggs and 
"Tha" was hl» right hand bower. “Ten" vras called Tea 
because he etseped tea at the ^'smudge'' or camp fire 
while the qtiiera brewed "Java** or colfhe. The yeggg 
have a tangugge all their own Punk is bread. Soup Is 
nltroglycerltte Jail Is Jugi prison U stir, a gun fs a 
rod. fi freight train a rattler, a safe Is a gopher To 
tnuff a gopher means ii» blow a safe To jump ball Is 
to lain, and so on 

To thwart these thieves, who are as crafty as they 
ura cruel, the vault Imfiden have evolved secret proc- 
esses for toughening luid hardening steel, they have In- 
\ anted time-lock inecliMDitanii, burglar alarms, trap guns 
and have erected vaults, the doors of which, alone, 
weigh several tons. Tliese larger safes, used in the Mg 
city banks are invulntruble to yeggs, but, undaunted 
tlie jeggs go merrily on laiullMg the little gophers and 
ripping and smaalilng; destroy lag and Mtcaling 

Inspector John Coughlin, chief of detectives of the 
New Y<irfc headquurterH stuir, soys of tlie yegg 


^finder.' locating the idaoe to be roMiadaBd mapplBg' the 
lay of the land and the *|et away ' Es reports to the 
dilef yegg. They usually *lUf the town by breakMyp 
into a garags and stealing an automoUte. They arrive 
in town weU after midnight Two remain outside ae 
'stalU* or lookonta, the rest enter as 'Uowers.' TKa In* 
side men blow the safe wltb nl tr og ty terins dbtainsd by 
bolUng down dynamite stolen from eontractors akatg 
railroads or near cosl mines.” 

It would seem that bank and postoOee safs-blowiiir 
wonid be a game that would hardly attract women, yet 
in these days of sqnol rights and vtose tbm are v^man 
yeggs. To dte two casee 

In the Merchants Bank at Kansas City, Mo., there Is 
deposited $fi00 reward for the arrest of Mattie Howard!, 
who jumped her ball, or "lammed." Mattie la also 
known as Mrs. Frank Vanders. Bbe la 28 yearii old and 
pretty 8he Is phyrioslly perfect end seemingly mwi- 
tslly scute. 8he dress e s well and mokee a good appear- 
ance She has been a yegg, police records show, since 
she was a young glri She has worked as a telephone 
operator, as a blind to her real profeeSlun Her first 
arrest was when she was 28 years old. A Kansas Olty 
imUce department circular, asking for Mattie dead or 
ulive, reads In part as follows 



Mil TUi Mto offmd wnmsl nalttaact to the Metjrlme toreh hot wm rdbbH joift the mmm hr hnraliur a holt sroond tte t o si h l s t tlim taioh CmtUri A mfb ef tto tamos "SoOhtr" type Um 
with nltreslycertnt i » pott-oODt job Aftht/ A * eomblnotkia'' jOh. etlllMr for the ttat of nHmsfarteHM to hliw off the outer door «sd of the ti tlj l m tunk to upas tbt histr ifcmliir 

Sms rssalts when modeni tedudogy is Impressed in sM of the ssfe>blewsr 


ts a lowr animal who lives a parasitic life He attacks 
yon, like a nKwqulto, at night He steals your chickens 
like a skunk. He takes advantage of your womenfoUts 
like a savage, and he hides In dark places and prowls 
around at night like a rat 

Running down the scale of crooks, we find at the bot 
tom. the crncksiiien. who are known In the parlasoe of 
the underworld as the "yeggs." They gave the name to 
themseh'CM. Hie word yegg or yeggmnn originated 
nmoiig the Gypsies and was used to describe a psrttc- 
nlarly cle\er crook In the band 

Of all crooks the yeggs ste niost brutal, merci- 
less, murderous and crneL Mm have been known to 
roomilt murder without provocaticsL They have re- 
sorted to torture to locate treusure and have battled a 
whole countryside In a “get away.” shooting men, 
women sad children lodlscrimlaately 

Yeggs are notimdlc umd migratory They move la 
packs or "uuibs” of from five to ten members under a 
leader or "highmolsnuan " Like all crooks, they drop 
their real name for a "immlker" or nicknante. They 
take thew) names from s physical peculiarity, usually, 
and attach the name of the town, In which they went 
Uie gim" or became a thief A fat yegg from 
Omaha would become "Omaha Fatty," a thin men from 


"The yegg burglar Is distinct srooog criminals rs- 
gofdlng mode of operation and method of living The 
most sought recruits smoog those fellows ore machin- 
ists or mechanics who lose tbelr employnuikt sad drift* 
finally meeting some protessloiuil yegg who recognises 
tlie value of the recnitt In his knowledge of handling 
tools nod explosives, 

"These men drift sway from relatives and have no 
raspoDslblUUes. They make nuittey easily end It 
lavishly In some Instances they moke as modi m one 
'job* as they could earn all their lives at s trods^ ISkelr 
bomts are cheap rooming bouses and tbslr hang-outs 
cheap saloons usually conducted by fmmer ye g gs . 

"The yegg hus his attention drawn to the snuOl town 
without adequate poUos protectioft. His tatent Is to 
rob a postofllce or bonk, Hs bc^ in cose of arrest to 
escape from the small town jsU which la Insscnrs la 
most Instances. They resist arrest. h O wev er , and try 
to stkoot their way out of town If dIssoveriM In action. 
It Is gsoerol practice to have a reeelvm* of stoten goods 
dispose of loot cm a permtege basis. TUs pefsem a^ 
tends to famishing bonds sad empkiyiag 'mcnithpteesa' 
or tawyers. la cose of arresc 

"One of the bond risttg a town oonTlng posteards 
and posBs os a vendor He mokes obssrvstlons os a 


"8be win be found with bank robbers, pos t ofllce rob- 
bers and smugglers. Often goes out on the job drsowd 
as s man and may be now disguised u such, fibs Is a 
leader and ifianner of the moet dongeroiis type. May 
now have beriiate atibnm or any other oelor Natural 
color Is dark Moods. Bom, Pre sto n, Idaho. May work 
as telspbooe operator Oars abould bs tokan to iriskiiir 
arrest, as aha would net hsritate to commit mur d er at 
any tUne.** 

Moigarq^ Brookta wUe of Borty Brooks Is a ug peetod 
of yegg activities, 8he and hsr hudbsnd are both hslg 
In Pittebufgh on a efaorgs of murdsr^ la eonnectloft with 
the killing and tohUng «f a m—enger Apr B o gg s A 
Buehl, a departmmt store. This JcA aetM the p•^ 
petroton IfS/IDa. 

fNrtlee dspartmoits and tbs msatrioeturseg of oofis 
sad yauUs objeetfto detailed dsec ri pth m s ef mechoa- 
isms and ggsiiufiutnnnf p rowse to bring printed in me- 
dhuns of general dmutotloa* It eon be sold, however, 
that In the time of tbs early yeggs, before the cutoiao- 
bUs doyA whm rotlmad hgndm vtere often the asoag 
of getaway^ fid erdtefiry dr|H would bore a hole to e 
aofn Ihemomflidtoinw whtohwBltUrikfidfllLbtt 
When ficetylfififi wOe Jbfougbt Ifito gifiec ri nee 
the y«gf pn»«|fily fidoptodtew imeoaqtoaytef WOgd^ 
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tMm frin Wbtt hai lEMtt Moma* 

pUahod tqr ttm Mldm lit rMi«ttn« dil« 
tittcii l« ibora la tbe CollowUir cm*. 

flaptwrtivr 27, UKO, ktft of B. Kaplaa A 
Qpmpmyf New York, Ibe outor door of 
^ Mfir Mows opMi with altrocljrvorlae. 
tiocdl WM uaad on inner door, mads of n 
noir prooeen **flrtproDf* iteeU Thla door 
fOoroMfoUr Mlated alt effort! of the 
enekfliiMii, the torch falling to affect It 
raatoriaUg^ Tba yegga tolled to get 9200^ 

OOCI tai noMff and McnriUea which the nfe 
ooatataed. Three eatoa fn the lofts uf 
SL J, Bees, (dlveniinltbSp diS Broadway, 

Bew toric City, recently resisted aoety- 
Mod tfffchea la abntlar toahtoa* 

The best products of tiie safie baUder*a 
art axe the massive vaults In the big bsilk- 
lag instttutluaii, Tbeee are of steel and 
ooacrete eonstmctUm, with ponderous 
doom hoag on a balanoe whtcb permits 
tbetr t^Msilng and closing by no more 
f(fft thw can be exerted by a small child. 

Tbey are protected by intricate ttme-lock devtcea and 
burglar alaniuk The yegg Is yet to Jive who can even 
make an Impreaslon on these Ysults. Tbey have never 
even tried to any extent , most of these vsults remain 
unmolested. Hie yegg realises that he cannot hope 
even to get near these safes, snd could be get near them 
bis olforts would be futile. In these safes his force 
has met an immovable object 

Often In the cases of ordinary contnierdal safes, even 
the larger kind, the strong boxes have 
been known to yield to a aledge hammer 
In the hands of what might be termed a 
*TBacy sledge swinger” The combinstloo 
knobs have been knocked oft with the 
hammer and the tumblers uf the luck 
worked through the small hole, where the 
knob had been. 

Tbe thinner sheets of steel used qd the 
backs of some safes have yielded to a de> 
vice known as the ”cstt otieser” pletured 
In the accotniiim>lng lllustratlcm This 
Is toshloned from a crowbar or wagon 
axle, and given a specialty tempered and 
p r oc e sse d point and cutting edge Tbls 
devloa Is never used by a yegg, but a class 
of cracksmen has nprung up who make 
use of It. It has ripped sheet steel. Just 
as s esn opener rips the top of a sardine 
bpx. 

A Joke In the safe business Is a small 
safe in Wichita, Kansas, wrm by Its owner 
as a prise tor tobacco coupons. This safe, 
because of a defect In construction which 
allows the torce of an explosion to blow 
out, as a charge would blow out of tbe 
htuiiln of a gun, has resisted four nitroglycerine explo- 
shms In tbe last 19 years It has Iwen hammered and 
banged and bungled about but no yegg has ever opened 
It It would nut resist acetyleiie gai^ however If any- 
one ever turns g torch on that safe. It will probably 
melt and run out under tbe crack of tbe door The 
romtertal of which it Is constructed Is so malleable as 
to be almost pUstlc 

Writers of lurid Action and drama love to tell of the 
**A1tas-Jimmy-Valentlae*' type of cracksman, who works 
on strong boxes with no tools but his lily- 
white bands. He U supposed to be sble 
to work the comhlnatlans of satos tqr saaae 
of touch and hearing, to the Kdeturas be 
is seen sandpapering his fingers to make 
the nerve ends acutely exposed. Few of 
ttwse men exist. Ten weeks ago a certain 
authority beUeved that usm of them ex- 
isted. But they do eodst, and here Is the 
proof 

JTune 22, 1921, three comblnatloaB on 
three dlifare n t satoe la tbe ofllces of the 
Btnriair (HI Company, tenth floor of a btg 
oOoe bnikntag were worked either by smiae 
of toocb or hearing. No Oiger prints or 
* other eM^ were tonnd. netted 

Um 7>erpetnitor, and it is ballaved there 
was but one man on this Job, 9209,0001, In 
ftoeki, bonds and money. To readi the 
■afim this man had to pick fbo loA nt the 
attest dbor, etlnde wntebmen snd scrub 
wooMt, make Ua way to the tnatb door 
JAd^iM[ tius Ip^ on doors Into and he^ 
tnnsn oOgoa flow doose in.su. Berideir 
oj^totef ibtte Mf9o, tiito p^^ 

ok IMivd dwks tor dood measne, 

^ Of thito flfltof irere 

^ anT'ene vuoi thteo 



TIte ^om-opener.** TMs tool ripe eliqaig eteri jdstes Jnst as the fasdUar 
Utehen IsiplenMot opm the sardine box. The attack Is made at 
tna rear el tlm alnmg-box 

clerks knew one combtoatlon each The comblnattnns 
were not In any of the deska robbed K\ery Indlmtlim 
points to one fact, snd that is that the cracksmim 
either felt or listened his way Into those three safes 
during some period of time between Saturday night and 
Monday morning. He worked either uith gloved fin- 
gers, or had painted his finger lines out with colhMllon 
to the annals of crime this successful triple safe Job 
stands out as the cleverest over rMv»rdcd. 



Tito effects of s nitroflyceriqji explorion on s triple-piste 
stodi safe 

A peculiar misunderstanding resulted In tlio accounts 
of tills masterful safe robbery effort finding Its wtiy 
Into the newspapers. It bad been Intended tlmt the 
cftne should not he given publirity, hmiiuiw, hn\lng been 
unusually successful, its being publlsheil would tend lo 
suggest further criuies along the same line, or iit least 
furtlter attonipts, tor tow men wlio could dufdl- 
cate it 

But— « reporter was hfowstog around the Old Slip 
|M>llce station Ho hoard two det«s.*tives talking and 



A osto p trio OffMl tor Iht Joh of ep so fai ff t safe wltlMOt the nso of the 
•MtyWM faedh Tho sd eo wjM— hnoe^ om drill» one wroarik 

”** tS^lrtAsr 

MfOO •oM-niXSi Offg OlnCSlI. OIOCmK WlnL iw 

two botUoa of (nttte gl yortsa) 


went back and wrote tha stofy. Through 
a mlstuke, tbe source of tbe Intonnstloa 
was given as tbe Plnkerten Natlonsl De- 
tective Agency, which has never been 
known to give out newspaper intormatlon 
In the many years it has been fn operatian. 
The last thing in the world this 
would have dlscusseil with h reporter i 
this particular rubbery ilouever, the re^ 
porter had It. and tiiruugli a general splll- 
Ing of the beans the agency got tangled In 
tbe publicity 

Our friend the Inspector has said that 
yeggs ofton make as mm h <ia one mfe rob- 
bery as they could earn In a lifetime at 
their trudo BUT — when they are out of 
Jfl 11— which Is seldom, for most yeggs 
spend most of their lives In iienltentlartes 
at hard lalior — they endure hardships that 
tow nten would care to wIhIi uinsi tbem- 
seB’es. Prinking alcohol out of a tin cup, 
or taking drugs to nteudy their norvesi, 
they live between Jobs and arrests, hunted, 
liuimted and hounded, rarrylng nitroglycerine In a 
rublier bottle around tlielr ne<k, or more carelessly 
Imndllng dyniiiiitte and Uus deadly **M>up," they are 
it1wu}M in dimger of meeting a swift and rather a 
scattered deufli, even If the) escape Mng perforated 
by II ptdice Mil]jer nr watchman Tlic recortl of * Mlch- 
igiin Khorty”— n sou r-f need, open-shirted artist — should 
deter all who nilgbt have ntubltlons to go ii yegging 
The record follows, abstracted from tJie New lork 
police file: 

Nuiiilier of picture In gallery, B-416S91 
Name, Tliomas Murray Allas, Michigan 
iSJmrty, John Muck, etc 
Crlnitnnl record (as far as known)— 
1808, Alleghfliy New Yorit, receiving 
stolen goods, JtUmtra Retomiafoiy 
1000, Drtsnne Go, New York, fiO dayA 
County JalL 

1009, March 20, Fillmore, N T, post 
offlee burglary, C years, Athinta l^nl- 
tentlaiy 

191 (V, burglary, post oflk^, Snake Hill, 
N J penitentiary, one year 
1910, February, Wllktis-Barre, Ps., sus- 
pect, no dlspnslttim. 

191 \ April 1\ Kiiludeliilila, Pa., sus- 
pect, dlecharged. 

1916, April 6, as Thomas Mnrra}, New 
York nty, burglary, discharged, Magts- 
tmte Breen, Police Court 
102IX June 1, an John Mirrra), New York 
City, safe burglary (fugitive) , delivered 
to the federal autlioritlea, June 10, 1020, 
no flnul dlspositUm of case 
All in nil. Urn yeggiuon's lot Is not a 
very happy one, and the thrills and excitenkent are of 
u very low order indeed. The risks taken by tlw yegg- 
itum lire HO great, and the channin nf niuklng a real 
*'hnnr* BO slim, us to make the ganm ii jtoor one at hesL 

Wire Bope Fhwtime 

riVHK ninthetnntlcu] principles Involved In tbe oxani- 
I Imitlon of the strength nf steel mjieri and the frac- 
lure of wire ropes i>iicn up questions regarding which 
no general ugreement lias yet tieen obtained. Dr R M 
llorsimrgh has uwde h new contribution 
to tills siilijeet, and toucheit on soiiw con- 
troversial iiueHttoUH. 

Tlie experintental work was curried out 
at the reeonrch IalH>mt*»ry of Uesan. 
Brnnton, Musselburgh The usual method 
of determining the forces Is by resolving 
them both vertical!) and hori son tally by 
the u^iHl statical inethiKl This method* 
It Is asserted. Is hused on an Incorrect 
hypothcHiH. The elfcct of combined stress 
was consldereil experimentally snd tbeo- 
mimlly In the paper With regard to the 
modulus of elasticity of the rotie, the au- 
thor pointed out that this has been enu- 
fused vlth Young's mndulns. The stress 
strain curve of a rope, In contrast with 
that uf a structural uictnlier, can be repre- 
sented by 8 riagle fonettoa of one variable, 
and the gradient of this fancUtn Is the 
rope tnodalus. An analytical expressloa 
was given* and the fitting of this to the 
data was discussed Finally the author 
dealt with tbe wtrea of steel haulage mpm 
hi actual nsa 

This work (diould prove a valooble con- 
tribattoa at s time when we are testing 
all manner of things to preclade aeddents. 
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The 4000-Pound Demolition Bomb 


A Means for Detonating 2000 Pounds of T.N.T. on a Selected Target 
By Major WiUtam A. Borden, V. 5. A. 

Chiet Aircraft AmmiaeBt Divlalcii. 

Ofllce of the Chief of Ordnance 


A POUlWrilOUSANIVTOUND derooUtlon bomb, the 
largiMt bomb no fnr iirodueed in the world, waa 
recently leated by the Army Ordnance Department, at 
Aberdeen Provlna Ground. Thla Ijoiub repreeentM the 
lateat development In a iQ^Ktcinutlc pnigruin which la 
belAK followed by the Ordnance Department In the 
pr^rution of armament fur alrcmfl, and bi Itelleved to 
lie the inoHt powerful and etflcleot weapon of Ita type 
produced by any country 

Wien bomba were llmt uoed with aircraft they were 
comparatively suiull, but with extierlence In teetlng and 
une many t}|>eN have been develoited until they now 
differ widely In cimut ruction nnil vary In weight from 
a few (muccM to Meveml tlHnmimd pounds. During the 
war tlie largest bomb manufoctured In tbla coimtry 
weighed 1100 pouniH and wtme produced abroad 
weighed aa much ua 2000 pounds. Mhorlly aftm* tha 
aigning of the Amilatlco a nireful atiidy wun made of 
hrmiha hy a hoard of ofHceni appointed bv the AVer 
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I>epartment, and na a reault a program waa prepared 
which covered the devebnitiieat of all typoe of bomba, 
eonie to be even larger than thorn uaed durtnff the war 

For aeveral yeara the Ordnance Department haa been 
««gagcd in perfectUig the doalgna of the amaUer bomhp 
and until the present year no work waa ondertalMi on 
bomba larger in dae than thoae weighing 1100 pounds. 
During thla dine all bombs obtained from BrtHah, 
French and Qerman aourcea during the war wart 
Htudted and tested. 

When it became known that extensive bombliit teats 
were to be held with the ex-Oerman dilps, tnrnod over 
to ihiK country, It was appreciated that these teats 
would afford a great opportunity to oMaih tnformatloii 
as to the value of large demolition bombiL Aa a result 
tlie develoianent of a 2000-pmiiid b«imb wus liumedlately 
started, and in a few months the pruductlon of several 
of thla t>pe, fpr use In the bouiMng maneuvers, waa 
completed These wero uaed ngalnat the ex-German 
HlilpM and the ex-U 8 S. *'Ahibaiim** with highly Butls- 
factory resultH from a latmtHleslgn standpoint, but 
since It was reallaed that bombs oven larger might be 
required to ileetroy tlw largest naval targets or de- 
niollsli land targets, such as great munition fSetoriss, 
nea-coast gun eiiiiduceimsitN. railroad terminals and 


Thaaa bomba must be equipped with two ftisfs* one 
In the nose and the other In the tail, so that If one £alli 
tbe other will function. tTnder certain cOndltlana the 
fttssa ihnst be furnished with delay elemsnu so that 
on Impact the bomb will have time to penetrate betovt 
It functions, as, tor instance, la the ease of aa attack 
agalnat a manufacturing plant Where only aorfaCa 
desdnctloB la desired the fossa should be set tor hb' 
stantaneoas acHisi upon Impact For exampla^ wbwi a 
dty la attacked and thb bomb Mrikaa In a atreeC, It 
riuHild function instontanemiBty, so that the torce of 
the dstottfttlon will not be absorbed In the formation of 
a crater but will be directed oa a blast against the waUa 
of the adjacent bulldlnga. Alan, tor surftice effect ffs#^ 
insnts of the bomb case are partlcnl&rly effective, hut If 
the action of the fuse permit a delay, the bomb wUt 
Itself, and when It functions a large number of frag* 
ments will be cahkbt In the crater and be teeffectlvn. 

In attacking naval targets ths most effective lesuHs 
are obtained when tbe bomb strikes cloae akmgside a 
ship and tbe fuse delays the detonation until tbe bomb 
readies an appredable depth It then ante as a mine 
and blows In Uie side of tbe ship. 

When the target Is a line of oommunlcatloii, wueh as 


Htoruge depots, It was decldeil to extend tbe develop- 
ment program already outlined to Include the design 
of a 400n-tiound boutb. 

Of all bombs, those of the demolition type have tbe 
widest field of aiqiUcalion and are therefore of great 
military Importnnoe. They curry a large auiolmt of 
high expluslve, the cliarge being from fiO to 60 per ont 
of the total weight of the IhhuIh and when they striba, 
a terrific blast Is produced hj the detonation of the 
diargei which, within its destructive range, causes trw- 
men^w damage 

DSm&tiM bombs arg usod la attecUng nukaiffhecpr* 
teg plan^of all storehousea, ammoiltl^ dBuhHii. 
rddiskds, railropd tmtenala, docks, Jocka,,aawa v ws sls 
of all andmUar material targets. 


of all and mllar material targets. 
any of tbeae ohiectlvua that rise of bomb la aisiinHii4& 
wlU testow, if J^Ms^ pot parttel but eooqriote dssteWto 
tton of the te^st ^ 

To the kveiw IKimma bombs are manly loiffi dnn? 
ndnbolls illWd wiffi.sdme sort of txplorin, hot to todso 
engaged bi thrir do^JM an very mnidlnkto 
aalas&s width must MteTosetata very dotelto nsaliw 
ments. 

in deslgBteg a dsmoUffn twnib the msln oh^nt Ig to 
produce a bomb body vriri^wyi biM pteK 

riUe amount of hljdi ri^ Fri dofiogh 

to withstand iiqpiirtwfto^ A tafg^y aye| 

It, When a toctory to iri*rited1h ^^ 3 >%n i s Atootafc^ 
of damage la prodaQed*lf flto iST 

Si ' 

baa reached the ground floor or ipasipSBtii,Hr e|ntlMr 
tateeot tb«iVrtolkatioa 

Ot ooUM. • konb of tMi tfp» «iU Mt vilMMMt, M»«l* 

•noor, Mt Bnut M •» McM flttlf 

«to roof wd floor, of tk* wftflbf 'flfl^toDr At iduoc 
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• M«a o» atfbNM* fl l«vfi tfOaet ^ 

Iji AmItMI oa MQomt ol tibe nralttnyr r~ 

«l Mtortiif tbe foftdbad. and to { 

prate* ttlil # «ttcM U nqidrad. 
anaMIftt te bomb to tranr ttaelf belbte I ^ 

iliUdiijibn 4BHiP 

Thd tote ftte ba ao telgned ttmt tho 
bote eta b* canted br airplane with 
parte itet^. ter Sn the evrat of a cnah 
tbo aatetr dtecat In the ftea moat piw- 
tet the bteb from fonetlcalng Alao 
te eaea of a fbreed landing when It ta 
miteitiy for the aatety of the airplane . 
to t e l aaaa Ita load of bomba, the mech TIda la an 
agtew of the foaa moat allow them to be 4b«nleeti 
dropped *tee** »*• 

in deatgnftig the bomb body carefnl 
eoiudderatloo mnat be given to adaptaUUty to atowage 
of the bteb In the airplane, to Ita proper flight and to 
etelfett Mat atet Tbe atructure of the preaant atr- 
ptanaa tep te a that large bomba be carried ontalde the 
foaflagn bat alnoe In that poattUm they offer added 
reatetanea to tba pnaaage of the airplane throogh the 
air, a **itream Unar* term iteild be need If poarible 
Thle **atream^lDa ' term la alao of advantage aince it 
trade to give high atrlktng velocitr and rednoea the 
tune of lltet AU bomba mnat fly true and to buntre 
tola they are guided in their flight by four flna, prop- 
ecfy propoftlotted with reapect to tbe body oad attached 
to ft The direeUra of hlaat from the detonation of a 
eharice In a bomb te approxiraarely perpendleular to tbe 
erto tl o t aorface of the esploelve, and the 
bomb caee abooM be ao deatgned that 
tbe maximum bUat will he in a hortaontal 
dinettra aa tbia la moat eflbctlve agalnet 
the wua target 

gtaally, glut bote aa a whole muat be 
deatgned ao that it can ha piodaced In 
quamtltr la thte country utUlalng aodi 
faglUttea aa will ba available ter ita 
mgaafactore la the event of war TUa 
Uat craelderatloa la of the utmoat Im 
portonce 

With theae general requlremrata the 
dealgtt of a eOOOi»imd bumb waa under- 
talEilt Tbe reaolta obtained with the 
200(Hiomid bomb bad bren ao aatiotectory 
that tbia bomb waa need aa a guide 

The pleturea abow the bomb aa detel 
oped U if 1S16 feet in length and 2 
feet in diameter The body la a cylinder “tem i 
of eteel tobliig each rad of which to 
ctoeed by a ateel caaing tbe nuae being 
brought to a point tbe rear rad being a 
alightfy convex plate ribbed to cany a rim over wldch 
the cone of the fln aeaembly te fltted Tbe fln uaacm 
bly to made up of tear large aheet otcel flna rivcUii to 
a abeet ateel cone The flna are braced in two placea 
by ateel tabea extending between tbe flna and riveted 
to them Tbe fln aaaembfv to held to tbe body of tbo 
bomb by a ateel tubb which extcnda backward from 
the rear of tbe body, a nut on tbe tube engaging agntnot 
tha rear end of tbe ctme and forcing the cone over the 
rtm of the caotlng at tbe rear end of the bomb 

The bote to equipped with two fnaaa one In the 
noae tbe other In tbe rear rad of the bomb body Theae 
teOM can be equipped with delay elemrata M deolred 
ao that Inatantaneona aetloo or datoya of a tew bun- 
drafltoa of a aecood up to aet^^ aeoonda ran ba ob* 


oa»*NAL onouNo level 

I 040 cgvoo 

C or puttH 
B oomACco i 


TIda la an exact cr aaa aection of tha eratav canaad by the 4000 pound bomb at 
htedara Prevtng Ground The aolL falling back after the cxphwuHi, partly 
flila the crater and tenaa an embaananl ar rampart around ita periphery 


talned Tba fuaea have ftie naoal wind wheel Kufetv 
feature which cqieratee aa tbe bomb fulU the wind 
wbecia retooulng tbe firing pIna ao that m impact the 
primera In the fnaea wUl be atruck and the bomb 
detonated 

For attachment to tbe airplane two lufr4 un iirovldcd 
which are bolted to the bomb body at equal dtotanns 
from tbe crater of gravity and raaeed to fit tin, carryiui» 
device 

The bomb tbongb dealgnatad aa tbe eooo-poond draio- 
lUbm bomb actually welgha about 4800 pounda and haa 
a main charge of about 2000 pounda of TNT Tbe 
dealgn waa drawn up by the Aircraft Amianient Divi 
aton in tbe oflkw of tbe C^Uef of Ordnance^ at Waahtog 






la pcMthM the fla ead tvm ere aofe emrntiied to the bemb until the boib I* etUched to the 
eiiplene The ehot tnwk te need In iaeMU¥ertnx ib« boiUb under the nlrptene A 2B M end 
tOO' P oi m d bomb ere toowa for eumperteon In alie 

Tbe bomb cooipletcly aaaembled reating on a ehot track 


bm the praduclkn of the tuctal parts was handled be 
hrankflird Aracnal Philadelphia Petuivchtnla «ml tlio 
bNiding WHO done at Plcatlnn> Arncnal Ihivcr Mw 
Jeraay 

Tbe bod} was prolmbi} the Urt,(Mt ccntalncr evt r 
loaded with blkh evpioatve and one week wnt reitulrrd 
ter the fllllng of each bomb Tlio ex| h hIvo T N T to 
melted and piared Into the cast in tnucuunto ttmt* 
bring allowed for each increnirat to aolidlfv Iwf tlic 
next to added It to intereating to note tii it nffi r final 
pouring the chargy four dnj'c und in n In coollnf, 
while only about alx Imura ufe necewnuy for the chnn,! 
of a 10-inch obeli to cool 

The teatlDg of the bomb took place aa h is been men 
ttoned at Aberdeen Proving Ground The largcnt air 


j plane available at thto time waa a Handley 
Page und Un question natuinUy aroae 
first uv t> whether It tiuld lift »> great 
a load und mcNid hm t( uimt effect tbe 

rcIciisH of Ht much wi l»l t hU at c ne time 

^ Olid ha\e u[kii It A U nb I tiled to 
Hilglit nlth Inert mutHrlil ih tl crpfore 
used first to test the ulnlm^ and the 
carrying de\tt< The airplane txk < ff 
HiMcemfully und the hi mb wus dr>ip(d 
n Ithout Apparent dlfllcult} Tlie officer 
f the Air Service wh» piloted tlie air 
— plum htHted that wlun Ui iMinbwas re 

[ bomb at leased the nlrplimc nh 1 up nl >ut twent} 

HI, partly fnt hut the effc l w im n ^reutii than 

ripkery l^hut from a bud bump ofun enr untcred 
In filing 

With thlH problem dtoisMid of eimihlDL wan retidv 
f<r (lie final te**! A 1 uded Uuiib wuh t iken up and 
rvleiMed fnmi un altltudi of 4000 fet l Tin otnsrvlng 
IKirty wus HtutUmd frr wihty In a pwer fully JOOO 
>QrdK fn 111 the is Int if Impict lui even it Uds dls 
tunec c\ery feutun ff th< test wus cleurU discernible 
ihe tomb fell ]s*rfciUy without Rpiuircnt oMlllatioo 
und to th<M wntcHng ujitsarcd like a large pracil 
dr pidng fit m the akv When It stuicK u gnat masa 
I f eoith und dense blutk sinukc was Id* wn up hundreds 
of fiHt in the air and several aeecndM Inter the crash 
of the detonation reac bed the id m r\c rs. 1 he to mb was 
eqnlp|N*d wltlna ghort delay fuse whUh ull wed It to 
|)enetrute 4 rt least ten feet before It dePmted Tbe 
formation i f the crnti r mm tliond lo a 
certain extent the blast or cimusaloa 
from the detonuthm so that It was 
scarcely filt at the ntwenatlim pidnt 
The pilot and obrnryir of the airplane, 
however th mgfa 4000 fes i abo\t reiiorted 
tlint they felt u dei Idcd bump 
flio cratf r fonmul w as immedfaitely In 
spcctcsl und its Of is arum i Is clearly 
shown In tho pleturea und sketch Ah tbo 
crater whs aptrouchod It npisurcd like a 
sinull firt Tlie eirth fr m thi crater 
had betn threw n i ut finning a raiupurt 
fi\i fe«t hiLh around th« edge 104(1 cubic 
virdH (f earth hiid tosn disphired and a 
h U 1 > feet to low the cHlIduI surface cf 
the gn und and 05 feet In dlimieter had 
lie* n M iht( d c ut n Is w IS ] r 1 ibh the 
i«h«d to ths hirnst tniler ever pi nIii m 1 a HiDf,]r 
2B M and pp insj ji iiD I nr uni tl« enter 

JuLkid frigiJintfc rf the l u) c im wire 
f und, vur\lng In weight f ii u tew 
funcik lo wvcrul isunds wlhh uLulnst 
n iimtiilal tur^H would Iium added greutl} t> the de 
Klnnlivi tfferi if rbe blusi 

l*urtl<r tests of tin iOOD-pound Umb will be made 
f ums rt In more nuiplrtcly its dcKtructlic effect but 
nslU ring till n milts ulrvudv o1>t dned ind tiu tirgets 
,,nlnht will h It will be used In flnu f wur It N doubt 
f il If lb mb ff greater weltht will be cinstruiUd for 
some tliiiL 

WltncMseH if the diHtructlon if tin. (WifrltMl md 
imd Alilunui wen duply Iminsstd Iv tli wtik of 
the tfinlm b th In winklnL (he Kijiirsiiii tun. and In 
sinkln„ the shits bi (rushing In the hull tol w wuter 
Tlu ( rcitM it Is trill were anchi red but omi against 
thlM iH the fat that lurl U bombing U a cmipintlNely 
new art capable cf i,n iil ilevcl ipii ent 
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Leading Armies of the World 

Comparison of the Active Armies, Trained Reserves, Available Manpower and Field Artilleijr of the Five Leading Poweie 

I T a rather formidable taak to attempt to make a mated hr the War Departmmit, la 8,09G,S8a Util Aeon the grand total abown In otr tabla The ettormOiia total 
reliable oomparletm of tlie strength of the rariou ineludea about 188,800 r c a err ea, cnnaletlng of tba available manpower of mlUtaiv age of SIUlOQyOOO 
mlUtarp powers — thla for the reaiion that the late war, tlonal Goard and the Offleera' nee erv e Oorpe At prea- for Greet Britain la to be endalned tqr the large extent 
end the reduction of forcea since the war, have made ent there la no enllated force In the Heeerve Oorpe. In of the Biitlab eoloiUee , bat moedg it U due to the teem- 
■o great a dtflTerence in the atrength and oompoalttoa uddltioa to iheee. there ate 23474)00 (eetlmated) non- Ing mUnona of India Theae Hgntea are aatlmated tqr 
of armies, as comparod with pre-war times, that only enlisted vaterene of the World War The total available onr Amqr IntelUgence ; end to arrive at a total, there 
to the ofllcers of onr Military IntelUgence are the fheta manpower of mlUtary nse In the ITalted States la eed- was taken 0 per cent of the total popalatloB to Ind^ 
known with any close degree of approximation. The mated by Anny Intelligence ae 15,700300 20 per ent to New Keeland, 12 pmr cent to the Blalted 

table wblcb la herewith published is made ap from Kingdom and 10 per cent to Australia and 

their stfltlstica and representa tlie very latest flgorea Great Britain Sooth Africa All tbeoe pereentagee I mp ress one as 

that are obtainable as we go to press. The total* are It will be nptlced that Great Britain Is credited with entirely reasonable 



The abeve cemperieM dtowe the reUBve strengtli of the andee ef the leading netlen^ ae etohaa t ed hj the Vntted fitelee Arms enthwlUea 


given for tlte strength of the aetlvo army, the atrength an active army of OStLOOO, but U abonld be nndmtood « Tintoie 

of the trained reBenres, the total available man^K>wer that this includes 2T4300 white troops of the ttolted The active' Ihreoch Army has g strmigtb of gBAOOOt 
of mlUtary age, and the total rnimher of field gmu with Kingdom, of which 200300 aro wrvtag at home and and the sfemigth of the Mtoed reserves tndndsd to 2fi 
the acUve army - 74300 are aervlng to India and are paid for by the claeeea U The totol avatbdfia man^oVrer of 

Indian Oovenunent The reat of the PrttUh total, or mllltoty age 1^ 6304300 1 and the total nnmher of^ goito 
The United States 8S3 300 of tha active army, are colored troopa, the bulk wlto the lumtr to WIK It riktoU he ufidseriood 

The strength of the active Army of the united StahMi of which, of eporec, ore to Ihdla. The total of fi310»00a with rptoyd, to Oda syttUety that; due to 

as reemiUy fixed by law. to 157387 oAeert and neto. trained reserves of Greet Britain toelndee an eatlmsted or g en to atotoi alf fit tha gma are^ toH suumd. the 
This body to provided with a total of 800 flald gtoto totol of 6300300 veterans of the World War gnd Slfi4X>0 laiga ppttfIrtfM df ^ tridM' to anr v to Of Franca wto 
By field gons must be umlerstood mobile artUlery, np mtn of the Begular Afiny Beserve, the Special BseCrve W ffie to Tesy 

to and Inctodlng that of B-toch caUber The heavier and the Twritorial Aniig^ The total of fi^ «Mfid of ifigtofitodt m 

artillery, whether catendUar-mmiDted or on raQroad the BiitUrti Aftoy^ op to fidach emfiber, to emjtoaaM at li|«|a hg MSto gpHSrt'pitoitoip to ttoe Meet toatv 

mounts, or designed to be tranat>prtod to the fro n t and 884 gone with tto Britliih Ariny to. the Unltad nagdau / ' \ ^ 

fired from fixed emplacements, to not tocluded to thene only* Tlw niimbw of gnns oatolda of the UnjSgd Xtog^ ‘ \ ^ IMr 

soagnns. This r e s o rvattes appUes to the totals of the dom to not known. To he added to Uda are Idfi gato to TltoWtototo to the adtty# 

gniuinf all the armtoe todnded In thto table. It wlU be the hende of Hritlrii ArttUtoy onltt eerrifor to Xnlla anfi hSMlto to to a twteed i toldw of 43IS38dl 

assn that the strength of onr trained rse sr vse, ee sett- with the Indten Ariny, the twe Hone together gMlg Urgir itoto that ol Ifascjn the tOtolT nitii^a|driog» 
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'•|PlPPfe'»» 

■"Jj " Mo 

(lv» arilM^ ud tte tot#iaalMr «f ^ 
As la tSt MM vt runnitMtt « part of 

lile^ us M ai m wi dM to itMmwtiMa otsfuat** 

^ 1 * ■* 

tewMjr 

wmnj. M jtti lAow. wti m«tNa tmd»r tb* 
TMtr ^ to redoe*^ Imt Ihw «W to ml 

«nd this BOW bew dono. 

CH < ;l i 0 ii 4 od trtlnod rMorvwi, In our tidbUi tboro 
^rhidi ti to bt irip1»iwl br tut bo 

oTiirtiitd t*b***^ *0 OOTMoy by tfw pww 

M tU BiUr Undo it U — tfmatod U o«r Oor- 
$mAf tut tun WFt in 0«no«iy todoy 4,0O(MNX9 
nnmu out of a total aTuimble akaiHPOwir of 
total iMd mu U Qerauiu today 
du dn.' flda tman lUcon ahowa how OertMBy Ua 
mnM dvt Cbt provlaiona of tU Traaty, whUi called 
either for the aomodn or deatruetkA of Ita artiUery. 
Uoofdhig lo flaora glwi out by the DlnrmanMiit 
OdtUUm, OertoaBy Ua deatroyed SZ/m cnna 

JapBB 

no atraoffth of the Japanwe acttn 
artby la aOd,000, and the eatlmated 
atmcth of her trataed reae r T o a la 1 JdS,- 
<m oet of an o^mated atallable man* 
pomw of 4^510,000 In thla matter of 
tialoed raaenrea, then. It la erldant that 
Japan doea not atand hi nearly ao favor- 
aMe a poaltieB aa Vranon Italy or Gnat 
Britain. Tha total number of field gutia 
with Iha aetlta army la 11T2. 


Tha Bauller Ka rt o aa 

Althongh they are not tnetuded In our 
tahia of the fin leedinf natlona, figorea 
dor Balgfuia, Hollasd a&d Bortugat win be 
eC latecept They are aa fidlowa M- 
gtitto haa an actin army of iao.0tBi a 
ivalud n a em of SBOJOOO, an amiable 
manpower of 1,1%0D0 and T72 field guna, 
all of whldk are not matmed. Holland haa 
dl^OOfi fa her acUn army, hiclodl&g 20.000 
•rgantaed mUltla. She haa fiOOOOO tnlned 
tueema. a total amiable manpower of 
tjMOUO and 171 field gnna. Portugars 
aetin army la 61,000ii her trained ree cma 
fifiWO. BAr amiable manpower la 022.- 
fiOQ, and Own are with the actm army 
US field mm 

Xt will be noted that our table takea no 
arooant of guna hi raaem-4hU for the 
renann Ant hitherto tbeae figuvee han not 
bam antialblA The nriooe powmt ap- 
parently are rehictant to make them 
kamwn. The ree er fua of artillery are nee- 
eaearity nry laraej and becattae the 
greater part of It la thoroughly up4o- 
date It it not likely that It wlU aulfer 
any amoua depcuctatloB for many years 
be conn 


•hip to hare gefiraf tuibliied (Brown-CnrtlH type) and 
amaU-toha bollm No edhsm details of her steam 
trials h|n baen pnbltahad aa yet, but it u known that 
star de m oped nearly IdOyOOO riuift bonwtmwer and a 
med of 31.0 knots on a dSUIaoement of 44.000 tons— 
ttdt lif 8400 tooa more than her normal dlBplaoement 
Xn 1am than eight years, tberefon, the '^reoord'* figure 
aalt fcWah e d Jbor the ‘‘Uob’* Ua been more than doubled 
Ik^ la tbare anything to i nd i ca te that finality has bean 
reaebed In thla particular MU ef naral proaresa. The 
**11004^” {a her turn, will U;Mpeed by the six battle^ 
cmiaeri ho^ under far the United States 

Navy. Owing to tnodUfUlIdU In their armor and 
uadenmter protection, the of vessels has 

been tnrreaeed from 88^300 tens to 43.500 tons. To 
achieve the derigned speed of S8M knots, the ma- 
chinery, oonelatlng of torbinea with elM'trte tmnsmls- 
aton, will have to work op to 18(^000 Hhaft horsepower 
^rather more than five tiinea the figure for the battle- 
ship **Arlaotia," Which aa late aa 1010 was the lilghest- 
powered veaael to the UniCid States Navy 


r mori 


THE LEADING ARIIIES AT A GLANCE 



Sfemsth 

of 

AoUvs 

Anw 

Snoaatk 

of 

ftsM 

Totnl 
AvriUUo 
Matopoworof 
WUitsnr As* 

Total rM4 
Oaiu whb 
AotW* 

Ansy 

United States 

157087 

808yeo(g) 

15,700.000 

800 

Great Britain 

635000 (a) 


25.000,000 (h) 

1210 (c) (d) 

France 

884000 

4.420000 

(Molsm) 

0004000 

8840 (f) 

Italy 

800.000 

4038000 

6,068.000 

2100 <f) 

Germany ,, 

100000 

See note (e) 

6,000.000 

288 

Japan 

803000 

1,7MAOO 

..IImIHiiiI 

0010,000 

MUnwtad 

im 


HIth-SpMd FIcktIiic Ships 
Br BMtor C Birrator 
911 tbe Mflnwriac pMnt of .Imr, tfao 
BOM itflUac (MtOM of UTat dvMtv* 

BMt to tMwtt TBin hM tM0 Am <Mr> 

BOW lamMM la th, power jli pMfaUMr 
BacUMiy. rigWM wtaldi‘A flHf mwM 
■f, wmM IBT, bow eoaMdiMi IWitiiiWN 
U not iBlpoMlbto, an acMptad Aaiajr a* 
ac miawiplaca . WtancomplaMtolMSltba 
BrftU tettia eralmr -Uon," tfwiiaad fur 
fijOOO ahaft h e rw powar, waa ivokw o£ Wth beW 
bnatt. and non thaa om tapUmr ft mm 
mmmA doabt aa to whoOtr aar aMl boolA ba toallt 
ia ataad tha traowdow atraUioC Midi a pMMfrjdiuit 
jartdaf at top ipeed. Thiw yaai* late 
laiiMiattlMWlaara "Haaowa"' aa* -Bapate' wmp 
Utd 4o«tb tha eoatfiict ealHag lor lUMOM to IMAOO 
lhalt hof n tw waf On har trial raaiL Bate with tha 
ahts at sioaEal dranaht, tha *Bi^m*v* anMad te te 
WOOft ahaft honapoifar and aararM MM BWte a d 
.aSTw a vaad of aste twtei, jy ateaa ihip •m$o 
telha-iitteteted, raadbiai iUtiW ihaft hgr a apawa r 
S«liMMiotn,tknoU AtepaHtOabna^ 
4 teiib tea Mia wera awaptMalhr Hfhh ItbM htt 
.. - .miyu a aa aifa Of ■teete«> Jdgite* ^ 

(«aBantr la aaMwar. iWhd^lt^U 

f'm 'Uteb I«ie of 81 kneta It wae.Uou 
^ U hU mu MaeMMflr «f 144/m aU<t 
Ml 1# mSht capital 


ta) Thla Includea the SOO.OUO white troops serving In the United King 
dom and 74/X)0 aenrlng In India and paid fur by the Indian Gov- 
ernment lU remaining 851.000 are in India and on the Jihlne. 
m Iteacqpotanla, SUeala, Piieatlne. and elsewhere 
Includes OjOOOjOOO (eetlniated) non-enllated veterans of World War. 
and 216.000 Bwlar Army Keserve, Special Bossrve and Territorial 
Anny 

654 Guns with British Army (United Kingdom only-mothers not 

known), 

840 Oona In hands of Britlsb ArtlUery units serving In India with 
Indian Army, 

No organised reserves allowed Germany by Peace Treaty, but there 
an eatlmated to be 4.000y000 men who were In her Dtimer unity 
All gnna are not manned, due to sketotonlsed organlsatlima. 

IneHidea 188000 trained re e arve* (consIsUng uf the National Guard 
and Oflicenr Beaerve Cbrpa. No present enllated force In Reaerve 
Oorpe), and 3347000 (aetlmatod) non-enllsted veterans of World 
War 

Batlmated. 

Of total popnlatloB In India, 5% has been taken for this estimate 
Of total population in New Eealand, 20% has been taken for this 
eatUnate. 

Of total population In United Kingdom, 12% haa been taken for 
thla eatimata 

Of total populatton In Canada, 35% haa been taken for thla estimate. 
Of total population in Aaairalia, 15% has been taken for this estl- 
raatei 

fft total population In Sourii Africa, 15% has been token for tbla 

eattmatn 


(b) 


(c) 

<d) 

(e) 

it) 

(8) 


(b) 



Boually remarkable fa toe advance which baa bemi 
fiflatored in the ataam pogmr of light cmisera. For the 
time helag toe reoogd w tida respec t la held by the 
*^wfctoai*^ a venial of 5750 tons, competed last year 
and now aarring as BHtIto Ibutahip in China She la 
fittad with gaatud MviMnm of 60.000 abaft horsepower, 
whtclk give bar a mm& tit 80 kaota. There are four 
iUpg of Chfg dank fioa of which, the **jB2fiDgham,*' la 
bmidlng at FartoHohuto and not yet launched. Two 
fitfUwr Bght ccu to ir A nf new type are now eompletliig 
in giml and, naaMty^ Hie *^tecprhMf and **Htaierald 
Both were laM down ody a few montha before the war 
ended, but era good deal of wtwk had been done upon 
toem toey ogMvai tke whoteeale cancriUng of oon- 
trheto whkb toUewad toe simiag: of toe Annlettcn A 
3hftrd dMp of toe aame dais, toe **Bapliratea.*' was. 
Illweverr' e cr e npa d; 19to **Bnterpriaer' and «*Bmeraid" 
to ptnoi Wtt a mm tat ep a rif ng type of light cruiser. They 
to aft aa aoouto and oereHilng cruieen 
for the Brittah batfle-erulaer fleot. a aervire demanding 
rimed OQQridcrably iuperior to that of ordinary light 
cnOien. At the same tone it waa atlpnlated that they 


were to be of modentte dlritlaoemeot and to huie hq 
armament powerful enough to deal with the Utost 0( r 
man light cruisers, which hud^a broadside of five 50- 
Inch guiM. The “Knten»riae'^ dtsplaoea about 6000 tons 
at normal load. Her length over all Is 505 foot, her 
extreme breadth 54V^ feet and )M>r mouldetl depth 80 
foet 7 Inchea. It waa aseertalm^ b> ext>erlmcnto with 
tank models that the desired si>eed <v»uld oot be reached 
If anti-torpedo bulges were fitted and cunsetiuently this 
form of pniteetlon was dispensed with But to min 
Imtae as for as puMdble the damage from tor^iedo or 
mine explosion, tins lioUcrs are divided Into two wldi4y 
Mparated groupa, one group bring placed forward and 
the other group well a^ The hull la also placed very 
extenslvriy subdivided Oulng to the iiecullar spacing 
of har three fonnela, the ' Unten^rise * liearit a strung 
resemblance to the battle-cTiiirn'r Lion** She is en- 
gined with Htv>wn-Oartls geared turiilmw developing 
tile enonuons figure of 80.000 shaft horneiMwer through 
four shafts, and a speed of 84 knots Is ivnifldently on 
tldpated Her main battery comprlaes seven 6-lnoh 
CO-calibor ranm^-findlng guns — of which 
lire are on tlic I'cnter line and one on 
either beam Tfils gives a bnmdslde of 
six guns and hd end-on fire of four guns 
In nddltUm, there will be the usual anti 
aircraft and iiutohlnc guns, and twelve 
torpedo-tubes <01 trlple-dm k niauntings. A 
deep belt of 3-lDch high tcnHlle steel cov 
ers tiio aides In wav of till lamhlnery and 
boiler siiaccs, and is reinforced liy a 1 Imli 
upper deck The iibseni'e of on antl-tor- 
p^o bulge, to which the llrttlsh Navy luis 
learned to attach great value. Is considered 
H serious defect in these tuo ships. War 
exiierlenoe did not bear nut the assumption 
that high Hpeerl Is Itself a protection from 
submarine attack. Two British light cruis- 
ers, '*Notttnghnni** and “Kaliuouth,” were 
tonsKlocd whilst steaming nt 24 to 25 
knots, anil sig xiigging. and there were 
other tases of sldiis being hit by turped(»es 
when 1 raveling at full siieed 
Just aa the *TIood" will shortly be out 
classed tgr the U 8.8. "Lexington** and her 
sisters, so In tlie near future will the 
"ifihterpiise" have to yield her place aa the 
fastest llglit cruiser athmt to the new 
Aroeiican vessels now building These 
Bhlt)s, 10 In number, will displace 7100 
tons and have geared tuiidnes of 00.000 
shaft horsepower for a speed 85 knots. 
U will be noticed from the tables given 
below that in general dlfbenslons and 
armament they are somewhat stmllar to 
the "Enterprise.** but their fines are not 
quite Hs fine. 

ArcimUng to authentic report, Japan has 
a very large programme of light cmlseni 
In hand. The number of these veosels, hh 
gi\en In a fist pretiared by the U 8. OlBoe 
of Nuval Intolllgencc, Is no less than 34 
[The *Tatsato” and **TGnrin," begun to 
BMO, (ire to general design and appearance 
^ery much like Idg destroyers or llottlla 
leaders. Tbty arc S50U ton shlpo, designed 
for 28 to 80 knots, and are unned with 
four 5Jl-toch 81^pounder mnge-flndtog guns 
and six deck torpetto-tubes. In 1007 five 
cruisers of a lieavler tyi^c were laid down 
as the "Kuma,** **Tama - "Oh-I.** "Klta 
kaiur* and "Klso,** names commemorating 
Japanese rivers. These vessels dlq>tooe 
5000 tons and have geared turWnes of 
60000 shaft horsepower, from which a speed of 84 knots 
is expected They are said to have an abnormally 
large oll-furi capacity and a cmlslng radtu of about 
12,000 nautical miles. They curry a battery of seven 
fi.5-iDch range firing guns, mounted to positions which 
enable Jive to train on the beam and four ahead and 
astern. 

nu WORIJ> a PASTK8T LZOBT csumxBs 
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£ 4 ^ Tc«t mt 1A*hich Si^cmliber Cnut -Otfcnw Ona eii batMU Mgkh Teat af 18-liiefc CftMt IMna* G«n on 4lMiBip>triag ■wmt tUi rUK tW awtl 

powerfnl In exiHtence, in nboat 70 feet tong, niMl weftflin HU tean. It Atm n 2S40-poand nhen with a charge of S50 poanoa af powder. The anmde Teloetty la 
X700 feet per eecond, the rauaxJe energy. 121.000 foot^toni. and the raagi^ at 4S degreee of elevatioa. ia SO.OOO yarda. or aboat 10 land aitteo. TVa gaa eaa pm 

trate the anaor on any foi^ga ahip at any range 

The New Army Sixteen-Inch Gun 

Exhibition Firing of the Most Powerful Coast Defense Gun in Existence 


W HAT wne probably the moat elaborate program 
for the domonatrallon of new war material wan 
that drawn np for the Third Annual Convention of the 
Army Ordnanoe Aeaoclution, which took place recently 
at the new Proving Qromid at Atierdeon, Maryland. 
The Anuy Ordnunoe Asaoclatlon la to he oAgratulated 
U])oQ the extent and variety of tlie exhibita and the 
admirable precialan with which the program wan car- 
ried out In ihe prenence of the aeveral hundred aa- 
aooibled guesta. Including not only the inembera of the 
Ordnance Aiiwociutlon» bat alau of the American Hodety 
of MeriiRnlcal Knglneera and the Society of Automotive 
Unglneers. 

Eimitatlone of apace In the premnt article prevent 
the publleallon of any adequate details of this remark- 
able display of ordnance material and of the various 
deimmittratloBn In the way of proof Oring, bomb drop- 
ping and maneuvering of caterpillar-mounted nrtlUery 
Thii will be understood wlien It la staled that there 
wwe over fifty seimrate exhibits of new material, part 
of It developed in our preparation for the late war and 
nnicfa of it representing absolutely new work which has 
been carried out by Anuy Ordnance alnce the Armistice. 

Proof- 9ring of Sixteen-Inch Amy Gan 
Tlie first exhibit was the most spectacular and. In- 
deed. the naist Important of all It was the pnadS 
firing of two lO-lnch Anuy guns, weapons which from 
time to time have already been dlscnsacd In our ool- 
imms. The first of these was the firing with full charge 
of a abell from the 16-tnch coast-defense disappearing 
gun shi>wn in our lllastratluns. Tlie eecond was the 
firing of a similar piece In the new barbette mount 
lloth of these guns have been derigned for our coast 
fortifications at home and abroad, of which they will 
form the most Important and most powerful elwnsnts. 


shell Itself Just how efrecHre the projectile Is as sn 
unnor piercer may be Judged from our photograph of 
II 14-iDch armor-plate which has been pierced, at ox 
treiue range, by three of tht*se prujectlles. 

The RIfis 

It can be readily tmderefood that to Impart a volodty 
of over half a mile a second to a shell wdiddnfi * 
ton calls for a rifle of very ezeepttemat dimensions and 
power The lO-Inch rifle which was built at the Water- 
\ltet Arsenal from desfgns drawn up by the officers of 
our Army Onhiance. Is so well im>portloDed that the 
guests at the recent exhlbiUon. although they were all 
technical men and familiar with large mechanical eoo- 
structions, found It dUAcult tfi realise that this gun 
barrel was within a foot of being 70 feet In length, that 
its bore was 10 InUtee, and that St weighed 840,000 
pounds or 170 American short Um Another surprise 
came when the Sno pounds of pon der which constitute 
a charge were fired. Both the burst of flame from the 
innssle and such brown smoke as there is when **imoke- 
less*' powder la fired, were up to expectations, but the 
report whs surprisingly “soft** for a charge of these 
great dlmcnslqos. However, this was not surprising to 
those of us who are familiar with proving ground ef- 
fects. Hie writer remembers that when he was on 
board the **North Dakota** during battle practise, the 
sharp crack of a O-lnch gun was mors severe on the 
ear drums than the deepeMioted report when the 12- 
inch gun was fired. 

the barbette mount functioned sntlsfoctorily, and the 
heavy rifle swung back and down Into the loading posi- 
tion with the same smoothnem and aboenoe of Jar which 
bos marked the smaller mounts for guns of 8-, 10- and 
12-lnch caliber The roof-llke structure Is an Inclined 
shield of sufDdsnt thickness to protect the gun attach- 


ment from small sbeU frogoMata and machtns-gnn firo. 

Ths SlxUsn-lnril BoiMta Gnn 

Not far from the 10>lncfa disappearing gun was a sta* 
ter rifie on a barbette mount In the dloappearing 
mount, the gun, upon discharge, is thrust hack and down 
until she Is below the parapet ahd sheltered from direct 
fire. In a barbette mount the rifle Is pemanently above 
the face of the parapet The gun and Its carriage rotate 
upon a massive turntable, oonsIstiDg of a boos ring 
bolted to the concrete foundation, and an upper ring 
known as the *Tacer,** betwe e n which are 48 live rollers. 
A pinion attached to the racer engages a circular rock 
Imlted to the outside of the base ring. By this means 
and by means of a micrometer Index whldi Is carried 
cm the racer, the gun and Its carriage con bp told In 
direction with an accuracy of Vw of a degree. An elec- 
tric motor and bydraultc meed gear permit the cartlage 
to be traversed by power 

Bolted to the movable platform, ems on each side, are 
two cast steel side frames in whldi rest the tnmnloiis. 
the elevation of the gun betas controlled by drculor 
racks bolted to the right and left aides of ths cradle. 
The range of elevation Is from minus 7 to ifins 6t> de* 
grees. The cradle forms a circular sleeve la which the 
gun recoils, and this cradle contains or supports oh ths 
mechanism which controls the recoil and countor-reooU 
of the gun. The eradls Is a OO-too casting, tbs iMide 
of which is very accurately bored to fit the outside con- 
tour of the gun. Ihe actual bearing on which the gun 
slides conslsto of a number of circular bronas stripe 
bolted to the tnalde of the cradle. The gun and cradle^ 
which together weigh 5fi0^ pounds, ore so aceuratrig 
balanced on the tnumlmis that oue man, by hand 
power, con easily set ths gun at any anifle of rievation. 
Elevation, normally, is ef tected by etectric motors, 


Tlie Projectile 
The 10-lnch projectllsb 
ss will be seen from our 
Illustration showing one 
of these alongsldo an 
officer whose bright is 
six foet. Is spectacularly 
Ug both as to bright 
and bulk Its exact 
weight U 2840 pounds. 
It la provided with a 
false noeo made of Ught 
Steel, which Is screwed 
on at the forward end 
of the projectile, and Is 
stream lined im as to af- 
ford tlie easiest posslUe 
entrance for the shell as 
It passes through the 
atmMphere Within the 
false nose Is the blunter 
actual nose of the shell, 
which Is provided with 
s cap of soft steel to 
assist the shell In shah* 
tering the extiemriy 
hard face of modsn 
armor, so as to opaii ths 
wa|i.fior the body of the 




ft tiM SO* to ^ tir ms 


The recoil la controllsd 
by four oil cyUnders. 
cast Integrally with sad 
around the cradle. The 
energy of the recoil is 

Aastpatod hy throttling 
the oil with which ths 
recoil cylinders am 
filled, by causing It to 
post from tike rear to 
tile front of the piston 
through grooves cut to 
the wall of the cyttudeca. 
There Is also a cooutoP* 
recoil mecfaonlan wbkjb 
serves to return ths 
gun gently Into hatttiy 
--that is, Into firbig 
rition. When the gun Is 
lotdl at an slevgtlmt of 
40 flegrees, U bos n 
rants of fSOfiOO yoriiv 
or nearly tUrCy land . 
ndissk Ennatt|taigtgat 
ygnci toe shrit wm pass 

IMT to Wr -MS 
ll«l U.T, «r «ttM» 
«!•»*««■ 
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Seats for 125,000 

Odcland*9 Gimt Sudium* Cut Out of the Center a Bloimtam 



Ardiit«cU*M drawUia of Um **8toM Bowl,** Oaklond'o ncord otMUnai, mm U will look when completed 


C ABTHD oot of the hmit 
of a movntalp of wild 
•tone^ a Irage atadtam la to 
hf fbaotPOcM at Onklaad, 

CkIh aocttrdliig to H. H. 
imtia fn tho Boetoa rroa- 
eoHpi Tbo littl has been 
pnrdiMtd, the tudde liollow- 
«d putt and now nil that re> 

Tnatna to be ikme to the In- 
eUltoUon of the concrete 
tlem of eeetoi the gntee and 
ttM> dreek etaito* When com- 
peted, thto atodlttm wtU have 
a aeatlng capacity of 12b,00(K 
af^ a total catmcfty, Indnd- 
ing the arena, or fl<N>r of the 
atadlam, which covers three 
and ooo'balf acres, of ap- 
proxlmateay 800,000 — a 
Ipreater number than the 
popalatlon of the city which 
to constructing It 'Hie hlU 
Itseit covers five acres, and Is somewhat imire than 120 
feet In height 

Owned some yean ago by a company engaged In 
quarrying, tlds hltl today to nothing but a shell of 
stone, a niUlton and a half roldc yards of mck having 
beoi taken from Its heart, leaving a perfectly flat, 
umnoth floor of stone, walls In the shape of a complete 
drde surrounding tills arena, and idoplng slightly out- 
ward, as cut by quarryinen to prevent casing Thus 
the walls are all ready for the (‘onstmcUon of the 
tiers of seats umt the concrete or stone stairways down 
Into them. AC one aide of this artificially Iwllowet}, 
yet natural, boa I or crater of stone, the quorrymen 
cut an eutnuice, narrow and straight, through which 
they carried away the rock blasted out of the mountain. 
This, which to the only opening Into the Inverted cone, 
will be converted, by means of concrete pillars, plat- 
form and gates. Into a Greek entrance way 
Directly opposite the entrance to this hugo quarry 
pit to a perp^lcular dlff some 185 feet In height by 
about 200 In width at the base, against which the 
concrete stage, very simple and of early Greek type 
of architecture, will be constructed The arwia In 
front of the stage to large enough to play a full game 
of outdoor baseball, a football 
game, or bold a track meet 
of the largest stoe, while 
It will offer an unexcelled 
place for public meetings of 
all kinds, being large enough 
to accommodate all the resi- 
dents of Oakland, men, wom- 
en aud rhlKIren, at one timet 
A conereto wall will be placed 
around this arena, and than 
thto wall seats wlU rise la 
tiers, as In the ancient OoU- 
seom, with six concrete stair- 
ways between them, leading 
from the arena to the very 
top of the sorroandlng wall 
of natnrnl rock. The plan 
Ig to erect these seats only 
half-way up the wall at flrsti 
thns providing seating ao 
comniodattons tor 186,000, but 

to add other ttors of aeaU as 
they may be needed The 
aoUd stone walla give the 
bowl iwarkaUe acoflatle 
properties. 

The old quarry, as It to 
hUfln tq^ a growth of gum 
tad other tnes, and u It 
hMd v«7 harrow appcoadi 
or SDtoanoe, to Idaal the 
pk ip oges of a stodlfua. It 
to pro to ctod by ito high 
walto and trees from too 
Are of the na. tnd tht 

SBMpt of worir 
to top ^to of the 

w^fS^ ton stoia mod the 
aMba |g tet dlStoslt 

ogtotoMtohh atoney. 


the north side bus been utilised ns a Htiilnfitiy leading 
to the top of the clifF snd carrying pcH.pio to their 
seats easily and conveniently The sliUrwiijs sweeping 
each side of the entrance give a wonderful and bonutl- 
fnl approach to the seating portion of the Ntadlum, and 
also have tlie advantago of distributing tlio audiences 
without confusion The sarroundlng clKTs nre subject 
to hortlimltural treatment, which will greatly cnhuuco 
their beauty and tlieir etrecUveness ns u laickground 
Tbe *‘Stone Bowl," as the stadium site has cninu to 
be called, to only ten minutes by street c^rs from the 
heart of Oakland, and about fl\e ndnnlc^ fnun the 
residence district around Lake Merritt It to directly 
at the end of one of the longeHt and most popular 
pa\ed driveways of the eastern shore of Hun Kranciso* 
Bay Krom the cliffs almve the «Uo of the stage one 
looks out over Oakland and Hun Francisco Bti) t-lenr 
Into the Golden Gale An effort to being made to com- 
plete tlie stadium In time to hold in it the next loter- 
schulastlc games on lids side of San Franslmvi Bay 
The cost will be comparatively light, since tlw ciuiirrj- 
ing company already him expended some $l,lKi(>.000 In 
tha removal of tlie stone heart of the mountain, but 
left tha hard rook floor le\*e\ ond the walls intact 


New Way to Roeorw 
Tin from Senp 
Tin Plate 

T he recoxerlDg of metal- 
lic tin from tin idato 
sorup such UM tin cans, ete^ 
to 111 ! important Industry and 
quite extenstvfOy employed 
In the Unltcfl Htntes. A 
metiHril hns lMH*n juitontod In 
1 nghind for rcci.verlng such 
tin which to of coDsJdentbla 
Interest Brlct1> It to as fol- 
lows 

Tin scrap to treated with 
(deuin to dlsSfthe the tin, 
and the muterlul to then 
llftotl nut tif the add and 
wiiahetl 111 water Fresh add 
to addiHl to retitoce that nsed, 
and niKdlier bnt<h Is treated 
\fter n time a ImHlo sulfate 
SnHO, HnO, deiKvilts, nnd to 
drawn off Tlw washing w^^tlr nintiilns Home hiMdutde 
oxide, HnO, and wane tin In solution Thi dlswdved Un 
to rccinensl h> precipitation as sulHde or Iron to added 
to neutnillse the add imd uhiuln imtalllc tin External 
ISMit to not retMJlritl In the process, but the add hath 
to nm1ntnliie<l b> tlie cxotherinh heat and llie [MThsllcal 
iiddltloim of fresh add ut a fairly constant tomjiernture 
of 4.V-V> degrees t^entlgrndc nnd a strength of about 10 
lier rent free sulfur trtoxlde 

StainlcM Iron— A New and Striking Prodncl 

^rAI\LF-SH steel to »lrwid3 u familiar product and 
O much has Ikhui said utoait it It is on the tables 
and In the kitchens of npuij American and British 
hoiiiHi. But a new nuiiertal Ima very rect^ntly uppearad 
In England whUh Is also the toune of stainless stetA 
The new produd has been iiaimMl nlalnless Iron and It 
to receiving much artimilon over there but to very 
little known In the United Htates 
Tlie now stolnless Inm Is really a milder grade of 
Ktalnlewi steel which to a moderately high carbon, and 
therefore hard, steid containing nhout 1J to 14 fier cent 
of chromium which lamtows the stainless qualitlcfi. Tbe 
main difference between stainless steel and stuluiGM 
iron lien In the percentage of 
carbon, stainless Imn having 
no more than 010 per cent 
carbon or about c»De-thlrd 
that usually Incorporated In 
stainless steel Tlw new Iron 
to described as iltotlnctly 
softer than stulnless st«Nd 
and amenable b» munlpula- 
tlon o|K*ratlons quite Impos- 
sible In the cus© of stalnlean 
steel These working prop- 
erties adapt It to nse lo hun- 
dreds of different directions^ 
and It is l>elto\ed that thn 
requtromentfl for stalnleM 
iron 111 the future ore likely 
to Im mormons, and to come 
from the moat unexpected 
quartera. 

It Is anticipated by Brit- 
ish authorities tliat the dis- 
covers of the alloy will pro- 
foundly modify Industry so 
fur as light meCato are con- 
cerned Because It to softer 
end more malleable. It can 
be forged, pressed and drop- 
stamiMsl and hence ntlllaed 
for a mulrUnde of artldea, 
parts and fittings which an 
now made of ordinary Iron 
and various other mstals, 
liable to be easily oxidised 
It to stated that experlmento 
In ranking the bonnets and 
wheel discs of automobiles of 
the new stalnleM Iren have 
already proven succeMful, 
and pioneers and promoters 
of nmtleM Iron are confident 
that lt« pomlMllttos are al- 
most unlimited 
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Our Point of View 


Soaring Men 

T liAr iiiHn would ever be able to aoar as ttM Urda 
tlu speiHed hm Idle a sosKeatloo when It was first 
made as the predUtlua of Professor LangliQr 
that inun would eotue dB\ flj through the tUr with a 
powirdrhen maihlne The Wright brothers after 
pro\lnk that power driven flight was poMHlble made 
soint txperlmeDts to prove that It was possible also 
to soar in a motorlrsa plane Such results as they 
achieved proved that sucressful soaring on any ex 
tended SLHitt would miulre ilie constnii tloo of a very 
apeclal marhlne The Oermans forbidden fay treaty to 
build power driven ulrplaneH have turned to the devel 
opment of smrlnk madilnes and to Judge from the 
results nihleve4>a Uie Soaring and Gliding Oonipetltlnn 
recenth held in the Ithdn IMstrict they have made a 
anrpilslng und \ery crtdltablo ad\ance 
It seeiiw that no less than 41 uiachtnea were entered 
In the comiHtltliitt None of these tarried any engine 
or nuiuin of methankal propulston and all were con 
strut te<l nf extreme lightness und ukmg lines which the 
builders ionsltlend to be best suited for soaring Tlie 
achlevetmxifs lioth In the competition and In frabeequent 
flights were truly UHtoolsIilng One mnn was in tlie air 
11 minutes und 4t) setemds daring which time he cov 
ered a total distance of over four miles Not the least 
renmikabk feature of this flight was that his gliding 
ratio was 1 In 12 — that Is to aat for every foot of ver 
Ucal descent In still air he advanced at least 82 feet 
Rven more remarkalile for dumtlnu was the flight of 
anothtr glider who w ns In the air ff>r 22 minutes before 
he lost control and enmhed The finest achievement 
however was thut of a Klemiierer Aaclien glider a 
monoplane which remained in the air for 18 inlnutea 
and co\ored a distance of over alx miles 
The details of this achievement which took place 
after the eomis tltli n had closed are given by u writer 
In tUpkt who rcHords tliat several machines reached 
heights cooaldembly above their atartlng pobkta. In 
the 31-nilnule flight of the Klemts rr r Am hen namo 
plane It la stated that the pilot readied at one tluie a 
belkht at least *inO feet almve his starting point Accord 
lag to a map of his course he described figaree<of'«igfat 
and sliarp turns and Indeed flew his machine wdth the 
apparent control of a power driven airfflane During 
the first part of the flight with the wind against him 
be made little headway but attained considerable 
height Then on turning acroaa the wind he gained 
apeed over the ground and the last half of the flight 
which wuM generullv with the wind was covered in 
three minutes or nt a speed of about a mile a minute, 
which is pretty good for a machine without a motor 
CMtlcs of the various perfbrmancea, among whom waa 
Handley Page siieak of the designs of the gUdseg as 
being generally well thought-out The wing loading waa 
very light averaging about 1% pounds par square foot 
The take-off is of course an Important feature, and the 
machines leave the ground quickly We are told that 
In taking advantage of the gusts of wind the pilot ^ 
vated aa much as he thought the machine would stand, 
and when the gust waa dying down be flattened out to 
the gilding angle 

flooring for such lengths of tlms aa theoa Is possible 
only where upward currents of air are present Skin 
in soorink consists in finding thess currents and go 
manipulating the plane as to remain within them aa 
long as possible On tlie other hand the pilot must ex 
trtcatc himself fn in a falling current or even from stU' 
tlcMur> air as quU kl> as posatble for In tiwae be will 
rapidly lose altltndi and come to eerth 

7 ^ Gfiule Art of Trantlalion 

O NB of the least appreciated of the arti^ wn halfl 
always felt la that of good translation It has 
alwavs seemed to ns that any thought eapehlk 
of expre ssi on in one language waa equally capable of 
ntpreaslon in any other clvtltied tongue of adequate 


vocabulary Words t<» be sure, exist la IfNBdai flor 
which no stfitle BngUsh word Is able to do duty But 
we do not believe that any eonaeetsd svprawloB OC 
meantng eeA exist In k reneb and defy tranafmm Mtp 
any of the major moth m langutfse The only prttfam- 
worthv tranalatton ts one that can an oesas fully poas aa 
original omnpoiltloa Just aa the table that shows 
marka of plaaa and saw la eruds and wnflttirimd. ao la 
the litarary eomporition unfinished that exhibits tadi 
oatioos of the process whereby It wes tomed fhaa Gei^ 
man Into Wngliah, 

The rarity of translaUooa that meet this standard is 
suflklent to five force to our Initial remark. Kor la It 
dlllkmlt to put ones finger on the root of the trouble 
It will be granted that the BngHah speaking paraon 
with halting command of French cannot translate Into 
good idiomatic French Parts of hta production wlU be 
faulriesH to be sure but ether parts will show the svi 
denies of Knglish origin i nitiplng out Uke a sore thumb 
It might on the other band seem that a dtetlonary 
knowledge of French coupled with good command of 
Knglish would be a satlsfaitory combination for trane- 
latloo from t reach Into Knglish That It is not so will 
appear on closer thouglit 

The person who Is in an} way deficient in the lan- 
guage of the original text has continually to look up 
words of the orlgtnal He has to search carefully 
through a column and a half of altenuittve mdltloBs 
of words Uke the German 7ug* the Imgllah caoe In 
the doubtful hope that he will hit upon the correct one 
Many times be has to hang up the first half of a sen 
tence while he endeavors to settle the rignlflcance of the 
latter part only to And that this cannot be done until 
he Is sure what the first clause it all about The man 
who has to read aay his Qerman original word by word 
and patch It together word by word again to form the 
translated BngUsh text la working against a handicap 
which innnot posalbly result otherwise than In a baa* 
tard productloa of Knglish words In German granunat 
lial forms and German mannerisms of expreorion, with 
just as much certalntv as though the linguistic dn 
fldency were on the other aide And if in the bargain 
the translator be a person of no sUgliteat Uterazy capac- 
ity, with absolotely no atyle of his own, no asaae of 
what la strong and what la weak la bit native farngue, 
there is miming the last check which might opemto to 
hold him to a reapectable performance 

Lost we be aCLoasd of exaggeration we quote wlGi 
faithful attention to every detail the following gsm, 
cuUed from a manuacript received In ordinary oo urs e 
frcmi a profaaslonal tranalator bring the irMgh- 
Ing to a vacuum and pr ese rv e in the rsdoctloos the pr^ 
daton of the forty thousandth it Is neosMaiy tfaerafa r e 
to posMas the elcfusnta of calcnlatloa of the ttunist wltfl 
a auperior predaiCn, which may be rougUy fixed at a 
hundred tbouaandth * It wilt be noted that thla, «««>*> 
the uproarloualy ftmay tranalatton Iran German by a 
German wMcfa wt copied from one of our nnsteln m^ 
sayu aome montba ago, dosa not prsesnt anythtny whM 
ts daflnltelv meantnglem or wrong, ltd amusing qlla^ 
actor aad the sooemn with wfaieh It bstrays ltd Wmdtk 
orlgla Ue nterely In the use of expreerions, teoturtcany 
oorreet and meaning what they are diaigMd to pmJK 
but whldi ao BUgUah^peaking person wouM wit dtoem 
of ustof After wu had tinkered with it a hit. It hphd^ 
**Whea we attempt to weigh objseto la a wafluito, If wu 
are to attain a margto of error as low aq^jfiOfid ptr emit, 
It is nsceeearv that wt he able to edljptote^ thrust 
even more aoeety-eay, within a aurito of JdOVt per 
cent" WhyeonUnotamtreustator achievuthtoremd^ 

The trouble with this paasage^-whldi exsmpHdse toe 
wort of thtog that happeni evervday to tiomMltdal 
translattoo--la atotply that the tranalator waa net epto 
ctantly aequatntod with FnmHi to mad the erldtafil. 
fietttag Its mfiBBing aa he wmGd have fist that ed w 
Bnutheh eentenoe A large prepertton of the tr i iu fie lln n 
that la dene today la done under tole hmidleep, and 


t ieu lts of toe eort fluotod ato inerttoihto* It eshnnt h» 
too etrongl) empbaileed tlhU tvaMtattow Is en ertr If 
anything, mote dilfioutt toon Migtoal wvttto|0 ^Om hUA 
Who writes the origuml bee epmetMuy to eejrn edd hu 
•eye it The tmndletor hae nothing to miy he nisi 
lldM to whft anetW has said, and lUdfly it to toe siO- 
endary tangeq^ When he has ao attotnattv# but to rw 
poet it eofaetonttoRy word tor word, of eourea bo runn 
aibul of a thseeawd and one dtueffemi between ton 
mnffl of toe two tongoaa involvod* Borne of tocen 
tohigi the Inoompetent translator wlU get right, beeauen 
be haa learned to take every advantage of a dIctlontiF 
that reveals them utoen It can But never |vtll the man 
who la not a ttioroagh matter of both tovotred 
prodnee a traaaUtkfi that cumoC be Mentlfled ea eUch, 

Looking Fmwd by Looking Badtward 

I T seema but a Aort while back that we were de- 
scribing in these eolurans the Interesting but hardly 
prumlsinf experimenta of numerous Inventors with 
the wlrelces telephone Such deecHptlons were accom- 
panled by photographe allowing a veritable maae of tn- 
Btnunente and wlrea and etlU more Inetrunwnte, ar- 
ranged in that una> atoms tic manner so typ i ca l of the 
laboratory Installattoa And to be tpdto truthful, from 
the early wtreteoa telephone experlmmita of the Danlbh 
cxpeciiiMiitcF and inventor Poulscn, to tlm pm-war long- 
dlatanco attempte both here and abroad, very Uttle of 
a comnwrelai value had been realleed. 

It la aoch a well known story that reiteratton would 
only prove detrimental— this story of the remarkable 
dcveloptnrnt of the wlrelees or radio felophooo rinco the 
days of our participation In the World War In thn 
riMWt miace of two or thcee yean the radio telephono 
became a practical everyday ineuna of conimunliatlon, 
avatlabio for all manner of porpoaea, and exeeeding by 
far the wildest dreams of the early workera in tfats art 
And what have we today! Badio telepbano atatione 
belDg Ihstatled aa rapidly as posslblo In every leading 
center of tba Uiilted States, for the purpoae of SHkdlng 
out news bnlletbuii baaebaU aeorea, stock reports crop 
•nrveya, weather bnUettna, aermona, pubUe epeeehee, 
and oven music theas broadcaetiag statlona, as tbsy 
art call ed , are bring InetaUed and operated by large 
raanutoetnitog oompanlea, who are anxkms to furnlab 
such service In the poritive knowledge that It wlU te- 
ciease the demand for radio apcoirataa Tba Govern- 
ment, too, !a about to InstaU radio telephone bsoad- 
caethMr riattonn which are to replaoe in whole or at 
least in part tooee atatlona now mnderlng a rimllar 
sHrvlcI in the dot and darii hmguags of too Mom teto- 
grepheode. 

I^Oyi toli AsMricaa ether of oura la flllad with an 
mamar of eonmeattons reports, huUettns, eennona* 
and music Alieedy to many an American family tbu 
evenings dtruntona dspsnd a great deal on the nettv- 
itleaef thehroadeaetlef stattona With a kmd^paaktog 
tetapbono on the Uttorroom table and with a ritmpto 
veerivtog eat the msaatien of tba family caa veoeive all 
the news that to worthy of vrtdaspcued attontlon, firi- 
towed a mualcal program 
But what of the futuie? Truly, tbecu to no end to 
tlito radio tytoBhene thtog Tim tnautorion of radio 
tolaphone cenustuatton ts attU a eomewhut gRpnariug 
and riatoufito tofto eqpeelally M fluF real dtotaaee to to 
k, i*«(t OAVCM <te aqolpMMt 
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wav* Itfiftba for ttw traaanlttar, wltb 
iH» aama mva leoirtbt at th« laotfvlBf «Dd, 

thaH^ov^a^^tafomor otbar davieM perfonoiac tUa tone- 
ttOiaMa^riWndallT arae^ At any r«t% if meh 

m akr^lea 4MM ba fooad proAtabto and aet «p qnlta 
4faiitMst)y Mot tl»a pMont gratultooa aarvloaa. wa map 
loolt'fo Old dajr wIma tba Aniericao fomllTt bar a attaht 
afljinahainf <4 tta radio racrtvina nt, daaigiajH Bka a 
nMMlt pMMVprapb, ma/ turn from baavy Wagnarlaa 
<ip«a to Baitt Amarieaa mnalcal oomady, and foott a 
JPiaM aoac to a Blair maicb. Kot plain phono gr aph 
■Mule aa at praamt, mind yeot but real muale ttom tha 
laadiny tluatara and conoart haUa of tba natom* A 
VRWtowhUa Sor-pradnet for th* Uwatar and ooDCgrt hall 
'^^■aad foe the obnreli, whan wa eoma to think It ovar. 

A ratooopac tl ta aurap la jaat aa aatoundlnt aa thla 
lodk abaad. Bo why may wa not raaaanably kapact 
tbaaa vartona thlngi to coma to paaa? 


Last Voyage of the **Ameruxf* 

T HV racing achoooar **Anmiemt** after aavanty 
yaara of advantnra aocb aa aaldom, if avar. haa 
bafoUan a yacht* laoeatly endad her wandoililgi 
and found a pennanent and bonorad raattng plaoa at 
AnnapoKa. Wa might mafea dIUgant aearch of tba tao' 
<Mrda of yadkttng and not find another craft ao faimraa, 
or one that haa aacartad ao Immadlata and laadng an 
ladiMoae upon yacht architectural aa ragarda both modal 
auad MUIptan. 

It waa In Iffil that CSolonal Btevuu and hts confrare a 


oorntnlaalonad Oaorga Btaera to daalgn thara a radag 
nchoonar, modalad upon tha genaral Unaa of tha fotnoua 
idM boata of that day, Bha waa to bo aent acroaa the 
oeaatt for thapurpoaa of racing agalaat tha boat of tha 
fitagliBh ciittan and adiooii^ The c ha ll an ga poaaaaa p d 
doubla Intareat from tha tact that tba propoaad contaate 
would ba ba twa an repraaantatlvaa of the two landing 
tnaiitlma natlona and betwaan two antlraly diiEmnt 
typae of yacht Du Bngilah cotter of thoaa daya, and 
Cha achofloera too for thnt matter, won modeled after 
tha BOocaUad *^codflah hand and macAarel tall" idan, with 
rathar hhmt toll bowa and a Vmg, aapy ran aft Tba 
*‘A»arlca," on tba contrary, had a lan& Una entranca 
and a gvaator ratio of beam to length Horaover, tha 
potttt of graateat baam waa wall forward of amidahlpa 
In tha cottora* but wall aft of it on tha **AiBarica.** 
Tba moat marfead diifmnoai howavar, lay la bar rig; 


and partlenlarly in her aaila* which wera ao cut aa to 
Ua folrly flat to tha wind, an dtact whldi waa graatly 
KUpad by tba Amwlcan pncdia of ladng tba foot of 
tba aalt to tha boom. Tba hempan aaila of tba BritUh 
yacfate, on tba contrary* ware lalatlrdy baggy, aa oom< 
parad with ^Atoprlca'g" auH. and the font of thd aall 
via not laoad to tha boom, hot alkiwad to hang to a 
rathar foU onrva below and to laaward of that apgr 
Tbara can ba no quaetUgi that ttw flna wnatoody goal* 
IClaaoe tba *‘Amartca" aa urd aad an intnenoa upob yiuht 
daalgn thraoghoat the world. Tha Munt bow dlaap- 
pagrad, aaila waca rweut and laead to the boofa, and 
Wtteh yachta began to ghow the charactartatic foatoraa 
t)f too American acboooar. 

in bftor yaara a aomawbat Umllar tnftaanea Waa ato 
nrtod to tba paflod of UoofHvarana^attar raoaa that aab^ 
todtwot IBflfl and cottttnnad for tha aact alghtaui yaarai 
The datolopBiint of yacht deatm In Amarica and Ovaat 
BrbteW dbrtng tba ttorty-foor yaara b ai wa w tba 
wBaacfeiV* day and tha tomoot raoaa batwaan tba 
ffogp^^Mrtton^ and tbb entter •Hlenaita,'* had bank 
eiitlitpiVilfy dWtoant bnaa. Wa bad davatopad a type 
grant beam, a ahaHow body, a deep oto ter 
baUaat, modarata dba^aeamattb sM a 
Ctaaat Biltoto, thanka to a tonl^ raH 
l k vudal with aa ctr amaly narrow n 
; jgbaavy load ad Itod, rent dtapl^ 
I antebt aaMphkto 

puBtf tkut, fMlowed, iU 







ahowad quaUtlaa that made bar a dangarouH compeUtor 
agalnac tba oantaiboard aloa^ **V]gilant ** Tharaaftor 
awfli type began to adopt tba bait foatum of tha other, 
aa will ba aaan from tba fact foat the “Defcniler” of 
IM had IP to ao feat of drai^ aa agnlnet 8 to 10 feet 
In tba "Puritan" and otbar aaibar aloopa, waa rolnna 
tba hlatorlOkl cantarboard. had oaar 80 tone of outeiile 
load tMOtoatrand carried d highly developed cutter rig- 
Har'toihpatltor, ^alkyrto* on tha other hand* ibowad 
tba Bhoal body and great baato of the aioop (her beam 
waa about 20 feat aa agalngt tba 15 feat of the early cut- 
tMB) and Bad bar malgaalt Inoad to the boom 8o ckwely 
have tba later ya^ta hppmimated that in the races 
but yaar, It waa dlflmly Bb a dlatanca, to tell tha 
Amarlcan from tha tshfibOrsadit To find broad dlf- 
faranoaa batwaan them. It maa nacaaaary to aae both 
benta toitethar to drydock and ctonb aboard* Hera tha 
dUforanca waa vary markaB 

Siateet^Inck Gmt Then and Now 

S ows flftean yaara ago wa ware aae of a party of 
go aa ta irbo had bean Invited to Sandy Hook to 
wttnaaa tha firing of Uw flrat lOdncb gun to ba 
conatrocted In tha United Btatea. Tbia waa a built up 
gun, daalgnad by the Bureau of Ordnance of tbe Army, 
which waa to aarva aa tba typa gun of a ormalderable 
numbar which were to form the principal avapco of 
onr coaat dvtenaen It waa of the old. ahort-oallber* 
low-valoclty type, which haa alnce become ohaolete for 
direct flra. Ita length waa only 85 calibers, and lu mua- 
ale velocity waa about 2100 feet per Hmmd 
When tbe gueata reached the grounds, they were n»> 
celved by Captain Croater (better known to tbe present 
generation aa Qcneral Croiler, Chief of Ordnance In 
the early pert of the late war), and taken over to the 
Proving Grounda to Induct tlte new *^inBter gun." 
Captain Ooiler atood upon the loading platform and 
briefly eaplalned the characteriattca of tbe gun He 
concluded by telling ua that this waa the flrat time in 
tbe history of artlUery that anch a large charge aa 000 
pouttda of powder had been fired. 'T have full c(A- 
fldence In the powder," ba aald, "and am aware of no 
reaann why It ahould not function as Milisfactortly 
when it ia fired In aurii a large niaaa, as it does In the 
mudi nnaller charge uaad In our 12-lnch guna , but In 
order to prevent tbe poaaUfiUty of any Injiiry to the 
gneate or tbe peraonnal, 1 will aak you all to retire 
behind tbe distant bomb proofs." Which we all did 
Nothing untoward happaoed. Tbe powder burned 
prograarively , thara waa nqna of that peralciona ' Vave 
action of tha gaaaa," which waa believed to have caused 
the bursting of one or two experimental guns a few 
yaara bafork whan amokaiaui powder was oomewbat of 
a novelty to onr ordnance jasperu. 

That 10-Uch guni which waa welcomed Into tbe family 
of drohdtognagtan ordnanpa with ao much acclaim, was 
daadnad to lead a eoUtary and neglected life tor many 
yign to come. Just about that time the fashion In 
ordnance beg an to itm to long guns of 12-lxich caliber, 
or theraabouta* to wbStil' nunor'plerclng energy wgs 
sought rather to tbe dlieetlOtt of velocity than of mass 
to tba profoctUa* Tbe Aimy built no more 10-lncb guna, 
preforrlng to davaltv n 14-lndi gun of long caliber and 
Mgfa vatodty. Tba big follow aeeined to be regarded as 
aomawhat of a white etahhant, and It required the atlm- 
nlne of forwer to eigtee It, at last, to he Shipped to 
Panama andlasUUad'M part of tha defenaaa there. 

flftean yearn ffter witeaming the firing of thla first 
IB'toch gun, we reHllved an invitation to attend at 
Aherdeah tbe flrtog of ons aacond Army ie*lnch gun, a 
Bl^^eanbar ptorav firing a B N Opoun d ahea with tba high 
vetocter at Vtoo foat peg second. Aa at Bandy Hook, 
the gneate were ilv«% eoma of tha parttculam aagardlng 
foa-fua, aflMttg was tba amkounoamaut that the 
PfWB ar dkarga wMd weigh B85 poonds. It waa Just 
hare that ear mind was carried back to Sandy Hook, 
and tba atmllsr bttto talk glVMi ua by Captain Croaler , 
and by ao SMgna the least vlrid Item to thla recollec- 


Uon waa the fact that he warned us all to get behind 
the bomb proofs because of tbe enormous charge of 000 
pounds of powder ik hlch was about to be fired. But to 
spite of the fact that smite SOO or 000 guests, IncludlBg 
many of tbe moat faiimua engincora in America, to say 
nothing of quite a galaxy of hltpi ranking military 
oltloers, were grouped dciaely around the gim, no suggetf- 
tlon whatever was made by the Proving Ground sistkee- 
man that we should even retire to u rettaonable dis- 
tance, mnch leM to the bomb proofs. 

Now the moral of all tills, thought we. Is not that 
Captain Crosier showed an unneemary aoUcitude for 
the health of his guests, but that the advance In tha 
manufacture of gun steel and of smokelesa powder has 
been such, in the Intervening yearn, ttot tbe buratlng 
of a heavy piece of ordnance like thla at Ita proof firing 
la about aa likely a pomlblUty as that a baby carrlags 
will collapse when It la loaded with Its flrat smiling 
Intent We have progressed far beyond the stage when 
hidden fiawa can exist In the metal of a gun, or wave 
action during cuinbaslbm may rip tbe gun apart 

Gas rur6{n0 Perplexities 

T HK advHDtuges to be derived from the develop- 
mioit of a succesaful turbine are many and ob- 
vious, so much so that many of our ablest phye* 
Idsts and englni^rs have devoted earnest thought and 
effort to tin* pritblem of proflueJng a prime mover of 
this type Unfortunately, resulu have been in the direc- 
tion of proving what cunnot lie dime rather than what 
cun, and It must be confessed that there are certain 
outstanding problems, bi>tli IbtHiretlcal and mechanical, 
which, for the iiresenC at least, appear to be Insuperabla, 
The literature upon this subjeti. has become quite 
extensive, chiefly in the form of papers read before 
technical siKHetles. We find one of tlie latest and moat 
Illuminating dlscuMaloos of the subject In a recent Issue 
of The Enginrety which frankly confesses tliat here Is 
a problem thut ivrtulnly embraces more genuine dllHcuI- 
ties of a mediunlcal nature than were ever provided 
by tbe atonm turbine or the Internal combuHllon engine, 
while the thermo-d>namIc najildcratlona involved are 
In a class entirely by themselvea. 

The first outstanding dlfilciilly la to overcome tbe 
losses In producing the required compresHlon. Rotary 
compressors are ruled out becauHe the pressures obtain- 
able are too low* IfX) jiounds per square Inch being the 
best that blthortn lias been obtained , alim it la a mm- 
bersoine method lltmce the reciprocating oompresaor 
Is esoonttal Hut here we come up against tlie probtem 
of dloalpatlng tlie heat absorbed by ttio cylinder and 
cylinder heud Tlte diletniiia preiwnta itaelf of kaeptog 
down the tomperuture of the niidiil, without redudag 
the iemperuture of tlie gus so far as to Involve a big 
loas In thermal etfktency A boiler furnace, It is true, 
stands 2500 deg Fahrenheit, but the furnace metal 
transmits tlie heat, whereas the turbine metal must 
retain all It con hold short of living ruptured. This 
part of tlie problem Is still unsolved 
Tbe next outHtandlng quesiUm Is that of effecting a 
comprnmiae between the high velocity of tha hlgh- 
pressurBri high teratieratore gas, and the maximum at- 
lowabla velocity of tlie turbine blading Here It la 
found that, with stiff shafting, a peripheral speed of 
the blades of about 000 feet i>er aecood Is the limit. 
But this is too slow for gas eflUieocy Nor does com- 
pounding help very greatly As matters stand today* 
the gas turbine. In tbeniml eflkieiic>, telte ter abort of 
|Zd best rcdiirocatlng gns engine. Indeed wa are told 
mat tbe largest gas turbine unit, ao far built, rasllaed 
Miy 25 per cent of lu designed output of 1000 kllowatta. 

Hope for the future lies In the pooslbUlUcs of water 
tn>)ctloa Into the oombusfUm chamber By this axpe- 
diaht It would be possible both to reduce tha tempara- 
ture to the dadlrad point and to utlltee, on tba bUdea 
of (he turblna, tha potential eoargy thus transforred 
from tha gas to the water* Theoratically, tba tnjectlon 
method la attractive. 
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Abraham Linooln and the Repeating Rifl^g 

How an Inventor’s Struggle for Ileoognition Was Assisted hj the Aetioa of fhe Htesidenk 


U NlM>trHTBT>LY OM of tbe aecreU of PretldeiU 
Lincoln's success In dealing with dlfllcuU proMetns 
was bis fine sense of proiiortlon He saw the easeniUUs 
and took hold utwa tbem with a Ana grip. So dear 
was his TisloD and so lugicul his mind that In studying 
a complicated problem he saw the controlling facts of 
that problem standing up ns sharply and distinctly as 
the gnmt peaks of the Alps stand out from tba footbUls 
below them Coase<tuent1y, he obtained — — 

results with a minimum of effort and 
iiio\*ed to his goal with the directness of a 
wall-sbot arrow to the bullseye. 

As always bappcHis In such an emer- 
gency, Washington, during the War of the 
BdwlUon, WHS flooded with invenUoiM, 
and the various departments, the Con- 
gress, and even the White nonse Itself, 
were lavadixl by a crowd of earnest ni«it 
who belle\ed they had devices by the use 
of which victory fur the Union forces 
could quickly be assured. Among those 
who went thus to Washington was a cer- 
tain Christopher N Spencer, a young 
mai hlnlst from New England He carried 
with lUm a repenting rifle of his own 
design and bearing his name, which was 
destined to have a large share In the ultl' 
mate success of the Union armleo, and was 
to become famous Ihruugbout tba world 

The Inveator of the Repeating RUe 

The publishing of the present article 
about an Invention which was fully do* 
scribed In our columns sixty years ago Is 
due to the fact that Mr Spencer Is atlU 


The navy contract bad baen AIM many monthg 
before any order could be sscMred from War Do* 
partment Thm was aoroethtng strongly suggesttve of 
times more modem when Mr. Bpeocer told ns that a 
certain geDeral of that day. nhe fOasll of the OrdAtaee 
l>epartmeDti would not approve any iiew-fangM Jim- 
cracks.' '* Racoursa was bad to the asslstanoe of Jaasg 
O Blaine^ tbs Bpenker of the House of Bopresiiktativito, 




4 
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and throogh hli Inttneoee and that of PreMdant Uwola 
a contract was slgiicd by tb# Amtktnnt AaMtary of 
War* Xbonas Scott, toC aOM of tbf new Wdopcaa. 
Betoro tbe^etoss of tfad war tht fl o v erA pto * pdrebagsd 
800,00(1, whidi did great exst a tton at tb* Battle or 
Oettyabui and tnotber Important datUto of the war, 
Mr 8peMtr*a aeooent of hit meathir the BresUtet, 
as relatsd to ns by hbnaslt is fUU of Inte rest and to 

I cbaractortsttc of th# great dtrsetaees and 
•ImpUcity of Mr.- lineoln’a chafaeter. 

“Among my most pleasing reeDOseBons 
of the war times wu a sbootlnc match 
which I etigaged In wlto Bretf dent Idn* 
coin. I bad been delegated by odr com- 
pany to preee nt tbeBfesideot wtto one 
the rifles, which I did on Angwt 17, IM. 
On my arrival at tbs Whtto Bouse I was 
osbersd Imniedlatoly into tbf rsoeption 
room, with my repeating rifle in my hand, 
and there I found the PreMdent alone. 1 
took the rifle from its doth case and 
handed St to Mm. Ho examined it care- 
fully and handled It like one famtUar with 
flrsanna. He requested me to take It 
apart and show tbs inwardness of tbo 
thing.* After carefully ssamliilng asd 
approving the gnu, be asked nm if 1 had 
any engagsmant for tbs following day, and 
requested me to comb over about 2 o'dock, 
when, be said, *we wlU go out and see the 
thing Mioot’ 

Presldeat Ltoeoln Tries the Repesttag 

Rifle 

“The next day we atarted on time for 


allve^very mudi altve-HUid that ba r^ 
ceatly come in peraon to our editorial 
ofllcca for a little talk about tbose early 
days. He brought with him as his visiting 
card a photostat of the front tmge of the 
SciCNTtnc Auauckn of January 29, 1802, 
containing drawings and description of bis 
repeating rifle, the first of Ita kind to be 
aucceosfully operated Alao, be left with 
us an extremely Interesting photograph of 
a target made by Mr Lincoln with one of 
the new rtflea which he bad given to the 
President 

Mr Spencer carries his alidily-rigfat 
years very lightly and finds his recreation 
In active work His memory Is dear, even 
to details, and he sketched out the aaltent 
toaturea of bis life, when these were 
requested, with a facility which ahowed 
how gently the years had touched him. 

BharpS* slngle-Bbot breech-loader was 
brought out in 1848, and In 1857 young 
Silencer, then twenty-fonr years of age. 
conceived the idea of building a repeating 
rifle with the magaslne running down 
through the Inside of the stock He 
worked over the problem, making expert 
mental guns until, In 1859, he felt Jnstlfled 
in applying for a patent It was granted 
to him on March 0, 1890 In those days 
he was working for Obeney Bros., silk 
mannfactnrers, of Sooth Manebestar, 
Oonn., the place of his birth, and while 
with them he obtained a patent tor an 
automatic sllk-wladlng machine. This, by 
the way, has historic Interest also, from 
the fact that It was tba machine **wltb 
which Pratt and Wbitnoy began mannfhc* 
taring In their first rented room In Hart- 
ford ** From Ms boyhood up flreamis had 
exercised a strong fasdnatlon over Spen- 
cer and his spare time was given over 
eotirel} to the development of his gon. 

Sorretary Gideon Wetles Helps Him 

It seems that Charles Cheney, hla em> 
ployer was a close friend of the Hon. 
Oldaott Welleft. Kocfcotary of the Navy, and 
be and Spencer took a itfie to the Waah- 
togton Navy Yard, wltere It was required 
to stand a test of firing 1900 mniids with- 
out deaMag. In the oonrae of this trial 
ipeDCCf was ofllctally ttroed to have flrud 
tutonty-one hbots fn sIxty-two emnda. 
nta brought an order from the Navy De- 
partment tor one tbousanfl guns. 


On left, Mr. Spencer, now 88 yeare old, wHh Ua origliial repeating rifle of 
1888. On riilU, Ur. Guy Habbard is boMliig a Sharps ughMWt 
breech-losder of 1848 



the shooting place. Which was about where 
stands the Washington Monument With 
ns was the Prceldeot's son Robert and an 
oflldal of tim War Departmetit 
“On the way tba President otoppad In 
front of the War Depsrtiaeot and sent 
Robert to ask Mr Stanton, the Seerstary 
of War, to come with ua. While we were 
waiting Mr Lincoln told ns eome good 
Btoriee, and, noticing that one of the i^- 
ets of bis blacfc alpaca coat was torn, he 
took a pin from his waistcoat and pro- 
ceeded to mend it saying, laughingly, *lt 
seams to me that this does not look quite 
right for the chief magistrate of tlile 
mighty Repohllc.* Bobmt reported that 
Mr Stanton was too busy to aocompany 
us. 'Well,* said the President ihmr do 
pretty much as they have a mind to over 
there.' The target was s board about 
6 Indwa wide and 8 feet lone with s 
blaek wtot painted at aadi end. The rifle 
oo u ta tn sd sto 50-callber, rlnpflre^ copper 
cartridges. Mr. Uncoltt's flnt shot was to 
the left and 6 inchaa low, but the next 
rtkot hit the buUsaye and the other five 
were placed doae aroand It 
“*Now,' said Mr Uncoln. wlU eee 
the inventor try It* The board was re- 
versed and I did somewhat bettor Btan 
the PreMdeiit *W«U,' he said, •fva are 
younger than I am and have a better eye 
and stoadlcr nerve,’** 

The leptudsotlon of tMs te to ree t lng 
yellc Is from a photogyaikh of the target 
which Mr Spenser left with flie edltoee. 
The orlglDal la among the war relics at 
SprtngBe l d^ HUnala 


Investo tito A^itsmsMs Tuitgl Laths 
After ths war Mr flpeacar went to Aae- 
herst and was there aesoel(atod vrtth CL B. 
BHllnga, of the Roper Repea ti ng Arms 
Go., dad tt 1888 Mr^ Bintoas and he 
etartgd the BtWngs and ipMcmF O04 Mr. 

In fliat M«Mar. iMMMktr Mtit UA 


«pMMr inmAMn^MdAM ft rtniw 

.V, 


wiui tm m 
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' BlpomKi Mt«M(Ue aemr vumUh^ wUA 
IlM mmw lafhhw Imtatry U fpwdtd 

Importftiict of the Invention can bardly be over^l- 
mttod* It ranks with Ifaudalay's ilt<le*rest and tbo 
tarnft tool^holder ** 

A Steam AvtomobUe of 1862 
This brief review must necemrily <Htilt mention of 
many of the iaventlona ood ineohaalcal aiifkltancoa of 
Mr Spencer, but a brief deecripUcin of his steam auto* 
mobile of 1862 will be of bletorieal Intutvat tb an 
ordinary fonr*wbeelcd buggy be added a steam lioller 
and an etvvlne The bolliMr was secured at the rear and 
engine at the center of the body 
The boiler wns tubular, vertical and, of coune, coal 
fired. The tubes were made out of rejected Spencer 
rifle barrels, turned down to the required thickness of 
obeli The engine was two-cylinder, with the cranks 
net at 90 degrees, the bore holng 2^ Inches, the stroke 
0 Inches. Forced draft was obtained by leading the 
eachauet idpe Into the snadeestack 
There was a clmln drive to the rear axle, which 
rotated Kach wheel wns luovlded with a ratchet, and 
each end of the axle carried 
a circular flange, and wltldn 
fa^ flange, engogliig the 
ratchet, were pawls. This 
arrangement allowed the 
outer wheel to move faster 
than the Inner wheel In turn 
log a corner Bo there was 
one drive forward and no re- 
verse. The steering shaft 
carried a pinion, which was 
geared Into the “fifth wheel” 
of the wagon 

This steam car Mr Spen- 
cer built to carry him to and 
from hU work. On the race 
track be was able to keep up 
with the fastest trotting 
horses. On the road his 
spaed was limited by the 
rough condition of the vur- 
fSoe. The tubular boiler, 
with tU many tubes of small 
diameter, and the nae of the 
(then) abnormally hisb 
steam preosura of 150 pounds 
to the aqnore Inch, was a 
long atep in advance of the 
current practice of that day 
So typical baa been ICr. 

Bpenoer'a 1US of the ceaas- 
lees' activity of a bom Amer- 
Icati Inventor that wo append 
foDowtng chronological 
record, following bis birth 
In I8S8* 

isea. Began atndy of me- 
ckaaics^ doder grandfatber, 

. an artUleryiaiui and armoFes 
to tte Attettan BerolatloB** 
afy^Anny. tint worb wai 
sdiaktiig k bad! mw br alek- 
dtd eafvlQt kmft on 
e^of an tod wttli tola 
pawinf off grandfatoeria 
Aeyoiufti(dfMffy m u aket to 
“ iWbarttoa. 

VttSt'eficcuaafiil 
i^iSm of stekm eto 
and fi-toto 
UtoaatoMi 


contained 1 q old votume of OoputoM^'s Phiiowiphy 
1848-68. Served time ii machinist with Samuel 
Lootnltt and with the Qimey Brotlicfa, of Boutlk aian* 
toaatar, Oonnectlcut 

180i8-l»4. Served time aa locomotive mnihlnliit In shoiie 
of the Nlaipuw Falla diviaioa of the New York Central 
Ballroad ut IlAcheeter, New York 
1854-OT Served time aa gunsmith under Ool Samuel 
Oolt at Itortford, Oonnectieot lloliicd to install 
machineiy in praaent Oolt Armory 
1857-62. Madblnlat and inventor for Clieney Drothera. 
South Manebeoter, OounecHcut Studied drafting 
under Mr Hesoklah Oonaal; the Hartford inventor 
1858. Invented Iha automatic thrmid-iqMNdlng um 
china This revolatloalaed the thread Industry uud 
brought the Coats Company to America 
1860 Patented the Spmer refN.utlng rifle, after 
three years of eacperlmentatlon. This was the first 
d^iendalrie breech loading and reftcating rifle using 
metallic cartridgea and waa the first one to adopted 
In the United States Array Atiout 200,000 were IhmucU 
to the Union Army during the Ci\ll War, and they 
were us^ with great effect 
1862. Built and operated the first successful anto- 
raoblle In Oonnectlcut 

186245. Superintendent of the Sponcor III He Com- 
pany of Rostnu, Haas., and at the front tastmctlng tlic 
troops in the use of the Spencer gun DcimMuitrated it 
to and dined with General Grant and Flag OflIi>pr 
Foote on latter's flagship two days before Union fleet 
ran the batteries at Vlckslniqi. In August, 1803, hiught 
Abraham Idncutn how to flee the gun 
1800. Invented the so-called Bpimcer-Roper repeating 
shotgun, first practical repeating shotgun, and founded 
ctmiimny to build it at Amherst, Muss. 

1888 With Mr Charles B Hillings fonmled the 
Billings A Spencer Gomtuiny of Ilartford, Connectirnt 
1808-70 Developed the hoard dr«»p and various drop 
forging prorosacs. 

1873. Invented the automatic screw tnacblne 
1870. With Mr George A Fairflohl founded tiie 
Hartford Machine Screw CtNUpanj, at Hurtfetrd, Con- 
necticut 

1880 Invented the so-called "pump** or “trombone” 
action repeating rifle and reiwntliig shotgun Founded 
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Steam wagon built by Spencer In 1862, wbkb he 
used to go to and from work 

the Spencer Gun Company at Windsor, Cbnneeth-ut, to 
Imlld ttieiii 

1883, Traveled thniugh Kurope nlili partner, Mr 
Albert Hh rstiidt, the artist, uiid diMnoimtnited the pump 
gun beflire the lifgh CfimnmudH of Bngluiid, France, 
Italy, Austria and Geriimiiy 
188.V1U1J Jh^Mlupment Hork u|s»u autonmtlr screw 
inathine and Htoniii autumoblles. Invented the Hpenrer 
double-cnd automatic and tite unlvertuti llve^plndle 
uutoinutlc 

1U12 In eightieth >eur invented the New Britain slx- 
fqitndle HUtoiiiiitie screw machine 

1912 Mecliunkul euglncor ut the New Britain Ha- 
Lhlne U'OmpHnj In ItTJP, wlicn clght> -seven years old, 
took up study of a\latlon uud nlnve tlien hue made 
nearly twenty uoroplune flights. 

Metalloffraphic Testing 

A SEK'HlND edlthm of rirculur 42 of the Hurenu of 
Sliindiirds hue be<*n Issued on this subject and may 
lie obtained fn>m tlie SuiH»rtnieotlent of rsmitnenu, 
iio\emiiipnt Printing Ofllce, 
W iishlDgton, D C 
Tlie \ahi( of the results 
of the metal logruphtc exam- 
Inuthm UH relaUvl to the test 
Ing of iiictuls Is now geo- 
tnilly rr>rogijlxed \Wi»o the 
ini n Ui leniiinatlon of oer- 
fiiin merhiinlcul pnqiertles 
111113 lie Kullk iimt In routine 
testing, for n cofiiiilcte work- 
ing knowledge of inetnls and 
iiIlo 3 's a much tiH>re extensive 
Htudy, ptirilculurly of the 
condltlooM ulilch determine 
tlio pruxiertteR, Is necessary 
TTio study of these funda- 
iitcniHl conditions, structure, 
oonHtltutlon, mechanical and 
thermal tnuUiient, etc. con- 
stitutes tlie subject of metal- 
Ingniphy using the term In 
its brood sense and not limit- 
ing It to uilcroMcoidc exam- 
Inntlun us was formerly the 
custom 

TIte circular describaa 
briefly the condlilona which 
affect the pn>pertles of me. 
tsIUc iimferluts under the 
follou log litHidlngs Htt^ro- 
srofiy nnd Htructure, ther- 
mul ana1}sk und heat treat- 
ment , moclinnlcal working 
of metals chemical and 
ntetnllurglcul factors, and 
04indlUons of melting 
The circular summarises 
the condltifms under wbicb 
mctollographlc tests will be 
conducted by the Bureau, 
and stieolflc directions con- 
cerning shipping. asserobUng, 
etc are given 
The circular is now ready 
for distribution, and until It 
Is exhausted copies may be 
obtained from the Superin- 
tendent of Doeuntefita In 
Washington. 
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News and Music from the Ak 

What the Radio Telephone Meant tnthe Fanner ahd BnahieMi Mnil MC «t Wndt 

By Pierre BowJiercin / 
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W HAT U the moet unique yet wltbel fiiediMtlDf 
bobliy of modern tlmesT A safe fturiM, surely, U 
the radio tel^hono To conceive of thousand of hoys, 
young ineo and grown ups thniugtiont Uw United States 
using tlie same tiiedluiu to talk with one another In 
much the auine manner as a roomful of people at a 
reunion or large slied assembly , to listen at given in- 
tervals to ooocMTts where all manner of tnstnunsBtal 
and vocal perfonnatices are faithfully reproduced, to 
Intercept the news of the nation as broadcasted hy 
various central stations In the larger cltlee . to receive 
timely and valuable ogrioultDral reports of importance 
to farmers — all this constitutes an achievement that 
may well bn called the hobby of hobblea. The achieve- 
ment Is still more ItuporUnt when it Is considered that 
these radio telephone activities are a product of the 
resourcefulness and Inventive genius of the American 
youtlL Helped along by our Judicious yet liberal Uwi 
for the control of amateur wireless activities, this pas« 
time has grown in a few years from one of a few hun- 
dred foilowera to one of several hundred thouaanda. 
To bo exact, there are approximately 800>N)0 amateur 

wlrelees men In the 

United States today 
One phase of the wire- 
less hol>l>y that Is by far 
the moot responsible for 
this rapid growth Is the 
rapid and successful de- 
vebipment of radio tele- 
phony It Is true that 
amateur wireless teleg- 
raphy has been an 
American tnatitutlnn for 
the post ten years or 
more, but the art In the 
past has been largely 
conllned to profoMtonal 
telegrapbera or to those 
who had the time and 
patience to muster the 
art of aending and re- 
caving the Morse or 
Continental Oodeo. 

Many boys and young 
men were attracted by 
the Initial fasdnatlon of 
communicating without 
wires, hut unless they 
were willing to devote a 
c*ertaln amount of time, 
say a year or mure, to 
aystematlc telegraph 
praritoe, the art soon 
lost its charm ainoe there 
was not much amuse- 
ment In listening to 
rapid and meunlngleos 
dots and dashes. The 
war, which has l>eeD 
blamed for wo many Ills, 
did one good turn for 
anmteur radio by train- 
ing many men in Us use 
and by developing the 
radio telopbone to a re- 
markable point of operating efllcdeniT These trained 
men went back to civilian life and to amateur radki. 
Incidentally, they sfiread the giwpel to others, with the 
result that we have today a formidable army of eothn- 
slaats, more characteristically known among tbenmeivea 
as “iM^" 

The radio telephone soon appeals to the average dt- 
lien after a brief acquaintance with its poosIbUltlaf, 
Indeed, that Is why, where fornMriy none but echoct- 
boya played with radio telegraphy, today all manner of 
professional men und even women have Joined the 
ranks of radio tele|>hone operators as an indoor pgg- 
tlme. This Is not strange w hen ooe considers the fhct 
that with an Inexpensive receiving set erected In a Um 
hours' time, one is soon **llaronlng in'* on the dotoga of 
the world, wo to fqSak. Not listening In ai an snTfMK 
dropfier. mind you, for wireless conversatlona aHph^ 
the Informal, goofl-feiiowahip klnd--harmlesa, Inetr#^ 
tive, and as Interesting as an open forum 
To get back to more general radio matters, there are 
In the United States three broad dasasa of radio tdo- 
phone activities, os follows 


1 Oemmerdal radio tdepbony, 

2. **Wlrea-Wlrdess or radio applied to wire 
A Amatoia radio telephony 
The drat olara or idiase, Gommefctal radio telepfaooirt 
holds conddanhle promise for the launedlgu 
although at p ree e a t ^lts scope and exact 
not quite aa dfoariy delineated aa the amateur 
tion. Moreterm when placed oh m o 
the Initial ex p wi as and maintenance art ufodiaiHy 
higher than for amateur regut ramant s, AdJsittiiwl. df 
the apparatwe and test pertoda mnat he re d nti d to n, 
minimum, for tfora t^ays an Isapnitant foefoif ad mm 
pared with the afnateur who has plenty of thne w^ hid 
dlapoasL The ^foaent land Uha tdsphooe does metf* 
thing that the doeunerdal r ad iophone I* cepahM of do- 
ing, with the p vet W e exception of ra^ tdsphopa air» 
Tice to shipa at aea. Then, too, there are other mieclal 
cases where It could be used to axcdlant edvantagei 
Simplicity of operation and aheoloto rMUMUly at min*' 
Imum coat art therefore the factmra with which future 
development most concern Itself to make conmercfal 
radio triepbony popular To this end, the onglneera of 
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Httlo dUBcotty; and, 
ronapnmmtly. thalr Tulna 
to fonui^ In bankg and 
In oowinerctal debt dna 
been fully appredated, 
mere and more reeelvtitg 
sete being IttetaUed 
throughout the eounfoy 

The dldlcurty with the 
OoTornmfDt*a hrpad- 
castiof la that It la^me 
by ratfo tetograph, at 
that the alghala can 
only be read iqr persons 
proAdent in copying 
Morse code. While the 
mow a g es are copied for 
rager enough local ama- 
teors^ there are not 
enough of them to per- 
mit broad appUcatton 
of the service The 
radio tdsphone, cm the 
other hand, will enable 
any farmer equipped 
with a moderate^rhnd 
receiver to take advan- 
tage Of the service. 

To this end, when foe 
Oover nm e ot Depart- 
ments ere reor g anlaed 
all oomwenicaUon nwtt 


Typical amateur trenaadttlM and re c e i ving ndU tel s p hcne est, i hae iei l&e dUfsreni pleesa ef 

avranged en a dmple weedaa Ifonw 


agrtcdtural repoyta, 
which now are handled 
Jointly hy the Agricul- 
tural add kViat OOee 
Departmggta, wlB pr^ 
aMy be brouglit under 
the Joffodfotloa of the 
IHwt ttepprtmfort 
Id foch a ^ - 


the largest radio eorporatlon In tida country art now 
engaged in perfecting aav era l atandard radio t ds phone ^ 
seta, etch deatgtted for a opedfie pur p oae, raagldifoom 
mall- to Mgbiteher ou tp uts . 

^rad Wlroias^*' i sotoewhat paradoidcat fo^wea- 
sloii, apptlea to a recent devdopment where fUdlo pdn* 
dpiea are need In loajgdtstasce wire tdii din ay and 
telegraphy QdHe sdfotttve mnltiptexfog ta Inada poa- 
slble by the uae Of radio waves which are Mfod by 
wires already In use for other purpoem. In fuoh Detu 
fdx to ten aimnltaodoug chaboels of commuBtcsjBon. are 
Bomctlmea avalWe pn a sinsie Und lUa vri^ ^ ^ 
''wired wir el ess^ tefoUMte nmy be used lAj teUfodcw m 
with preaeat power traddmiasion Uima aMwaad 



trie ranway iradn, mfodf' UMw, aqd aueufiaMu prev- 
ing valuable and eranaudral to oentyal 1 
•ulHdatioiui, and to b dip raph and ~ ~ 


luddentalfo, w* may reaaqnahfo toofo IfowwKi 
10 future iranaoceamc came* fetepnony raruugu spm aiK 
pltatlM nt tht “ W t rtd irttMuT iwtedpte 
Bat tmatrar ratio ( ' * 
alar appllaitloB o( th* 
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JL Ih feet the Oerttma Ctoworoe n t to 
ww hfiUolfifi SfiDfi euadordieefi recelTtiiff 
whkh tlfi OoreroiMot UseU vlU 
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that tiM 


taraiv thmgliovt GeniM&y for the 
cMoa «€ this heoadcut eerrloe The 
dfinpofiii Oovwnmeht htoo pnpawn to e^ 
ott fkOBi OM 0 ^ He pcnraitnl aUtloM the 
iMrite fren tbt 0Ute Opere Bonae in 

t irtM 

pe ron * 

Zfi fidditlofi to the bofs, yonnf loiii hhd 
mopoeere vbo here tMOO fimm to the 
itBln of the untteoF nuUo Mepbohei 
tiMtfi Rf« the hoi ln eee end profioeUmel 
nmt vMJ of wbOM ere pronlnent end 
lef to fie Ther heTO teed In the preoe 
end - Tfi— «f the tuometton end 
Mhlomneiit of wtreUaSp end their Intereet hu been 
oimued to tbe point of ectnellT InstalHiig reoelrlnfi 
eonSpnieiit In tlwlr honwe es wHl ne on their prlrnte 
jeadfi, with tbe tIov to operaUnt tbe eete ttMOuelireB. 

Tbe Tacnttm tvib% often re f erred to ae the modem 
Aladdin « UiQp of redloi le lergrl/ reeponelble for the 
preeeol day eflldeo<qr of tbe radio teleftbone ae ooop 
treited with tbe pioneer expeHtnenta of early InveeU- 
fttom bedt in lOOa^ who enmloyed tbe ilnglng ere 
lemp u a generator of tbe required high frrqoenry 
midiiT^r*^ oaclUettona. Today all that U reqnlred to 
pmdooe wlrelnee Igtee^ 1« e almple ^ngb electrical 
circait employing one or mote vacnora tabce and aev 
oral beeeeeary acceaeorlee. A IfiO-faot antenna and a 
nltiible gnmndlng eonneetlun are easily Inatalled, and 
tbeae elthple devlcee are enfflclent for tranamleeton and 
reoeptlon pttrpoaee llw matter of dtstamrO la entirely 
dependeiit npem the nu m b er of tnbee end tbe power 
need, e« whQ ee tbe proper ed juetment of the epfieretua. 
It ie net within tbe protlnce of this ertlrte to glm com- 
pteta «WtW««U0M InqalrtB* o* wy »#«« ■apIrtT 
booM or iwmnftrturor m to ports oiw 
pilcM 1% oftor all, a mart rOactlvo way 
to aacort daflntts latormatUm 

Briatly, to araet a anall racalTtii« sat 
eapaWa ot interccpUaii wMaat totepboM 
onaranatloaa, eoacerta, Ooraminapt ro- 
portae ate, tba coat naoil not ascaad |»W 

aa an Initial expmae Tha ooat of met 
ins a eonMnaUoa aandlnc «nd nerlrlns 
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. ndte te l e ph ene 
etereter epeeks into fi 


equipped vltb three^nunaiKM^ eldch 
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UBS 
il 



to 

(luring the 


ployed in hruMlceethiif work Kofo 
dw4ype teleiAohe instniment 


Thfi Meduuilcfi of OHotnoe Flgnrcfi 

A OOURAOT to tbe finenem of e few miillontbe of e 
eeooDd end the cepoidty for prodndng o fleeh of 
light within e durstlon net saomdlng 000001 eccond are 
emong the featurre cleltned for e new timing devl<^ 
devel^ied by the United fitetes Burma of fttandnnls 
Vellod ee e ercrecy In r^tloii to the gun firing inTMti 
gatlons of the Bureeu of Ordnance Navy lieimrtment 
during the wur, only Its reomt dladoaure a(NonlR the 
Inetminent recogniUon in measiirtiig an> aniall time 
interval which may be recorded electrically 
So arranged that an electrical oAdllograph may be 
attached thereto, tbe appamtun nerveR the epedfli pur 
poor of determining ejcMion \clocltle« of each proJeisUe 
fired from a ahlp Ihe ooctllogroph 1 m composed of n 
high fr^nency, critically dumped gahnnometer ur 
ranged with an optical mstem whereby tho gahanom- 
eter deflections are recorded upon a morlng photo- 
graphic film Variations of the current thtou^h the 
galvanometer are reflected upon the phfdogmplilc record 
a^ a neglifthle lapse of time hmh omIIU graph Is 






iragsl tl^meadlMhetitH takei 
ifcifiniihftAuiutM ^ 

Irnih imitNalotw JuTosdUfhgrHph rec- 
ords,. sre lak(u on IkjBmtoui nt hh film 60 
Iscjieshnifirjiyk^^ fbemw wldi (^nvpyed 
bn tt Of) inchtf In dnunifert nee 

k’oMtcbod to the oe(.lliAgni{>h flie dram Is 
tn caotfnuous lohillon jMe tbe film ex 
poaure Is being made. ^Iperatlng (lectrl 
oalh the (liwtng of one daitiU will ener 
gin electro magnets wlil< h oiieu the onrtl 
1(S.ruph shglter and t low agutn aftsr 

ihp drum hhs mule a comrleit rotation. 
Tliejune of o film 60 Incheo long permits 
the tbe taking of an impression of snfll 
(dent duration to record tlie nnupleto re* 
{^11 and counter reiwU of tiie gun without 
apt>re<tahh cundenslug tbe time scale 
Three-dglitlui of aa loch represents 0 01 
KMond, an unit of i 
mined on the itlm U 
to record on a lUfirj M t ffy fifi’TIgiila the 
events which tranimMapBwttAprahKtlle 
Is tn tbe gun tlmn hcrpti)fore ]n noting tits Imivse* 
slons the speed of the flim Is dcscrllMHl as being % ol 
an Imh lepn •wilting 0 001 seitnd 
Insnfllclent IntenMlly of light has hitherto been a re- 
tarding factor in Uetermlnlng tho oh c lion velmlty of a 
pnjootlle ConMHiutntly, tlie Ilurcuu of Standanls de* 
signed and construded a spedol an. lamp a hose beam 
of radiation Is from six 1o eight times Inteosity of 
tile light roflcited fnm tho ordinary oscillograph are 
lamp The latter is mnelo rigid by fastening both It and 
tlio ow ilk graph to a table Kncxkdowu tables are 
used in fadlltailng tho handling of the appsratus and 
equipping u lubomtniv uhimrd ship oaih unit cumprio* 
Ing a saitt bboard and retiulslte switches for oporafinfi 
osdil graphs 

A timing system po<nllarly adapted to the purpooe 
for whUh it was dixeloped Is grooved Into ia(h oscillo- 
graph, whereby the nvning photographic film Is ruled 
into equal time by allowing fbudm of llkht from tbe 
arc llkht to full upon it at RpMltled Intervals A thin 
slotted aluminum plate Is mounred on each prong of a 
tuning fork so that the plates o\enap 
rtie fork Is nwunted fn the oscillograph 
and tlio plates adjusted so that when the 
fork Is m t \lbra(lng the slots are In lino 
with a beam of light an opttcol system 
first ennth using the light from the arc 
upon file slot and then throwing It In a 
niirrnw line across the film With the 
fork vibrating the slots are in line with 
the radiation twice each vibration thereby 
insuring t«ire ns miinv flushes on the film 
to the second as the fork makn complete 
ktbrnihm during tiM corresponding time 
Thm ft rks are drheu by a lOO^^de man* 
'P**' ter fbrk which curries two cuntiKta One 
Is em^ied In dihlng the fork- Itselt 
while lha other Is ctmnected in series with 
the magnet of tbe flOOcycIfi Jgrk and a 
MHirce of no \olt dc power '“The maguH 
of the q00-c»rle fork Is tbe^ore cne rg b w d 
100 times per second or ouoe every five 
vibrations of the fork Kseir Careful tUA- 
Inj, renders It feasible to drive tbe ftnh 
ellh a total amplitude of 0 00 inch Obo- 
fdderlng that the slots an only 0 004 ludi 
aide tile amplitude of vibration produesg 
flasbos of light of an Infinitely brief durw- 
tlon-^n eximlniticD of the film detail 
raining tlie time ohment of tbe flash not 
exceeding 0 00UU1 of a eeooiid 

Oa »iale In Pfilfifidae 

O V the shores of the Dead Sea and 
west <f that sea between Jerusalem 
and tlie \lclnlty of Nebl Musa, Is tbund a 
peculiar stone The atone, wbRh la atran 
(hint Is commonly used by the local people 
In making souvenirs It U a matter of 
common khowledga that the Bedouins have 
ueed tbU stone Cor several years a« fUet, 
and It is reported that during tbe war tt 
was so uned by tbe aermans It is said 
that tha Ifittar also extracted oil from It 
The etona Is caUed Dead Sea stone and 
fitIhksMn in tbe Tarmouk Valley in 
northsm Palestine are also fiouild vast 
quantities of an oHI 





Our Reforestation Activities 

Some Facts and Figures Abont Tree Planting <m a Gigantic^ Yet Still Seale 

By Charles fredmek Csrter 


N >W U t • ro npr«fa«iilve i r mum f r forwt con 
•pr Rtl n 1 u bMD f r nola ml f r tl e first tio e 
AiMl «ob nltted t UongNfs u tbe Snell ItlU a brief 
Inventory of oar fbrcet reaoareee today and a rammory 
of tin offbrta now beliw made t luruYlde for tlw oneda 
t tomorrow oImqII be of tntereot altboosh onch a 
iQirey U hardly flatterliiff to the Katlonal vanity 
It in now ft»i^*o glit yearn otncr Cooarem flnt took 
cosnisauoa of tl e neceeri y for Ckiverimiental actloii 
to eona a m thb Natl na foreot renoiirfea by the pamaae 
of the timber culture act of isn tl Irty yeare olnea 
tbe nm foMt roMrve law derianed to protect tbe 
•mrcMof atrenmi waa tmacted and twenty four yean 
oiaot moo n neDdatlooa of tlM National Acadeoqr of 
Bdeoceoi enb nltted parenant to reqoeet from OomreM, 
vere f rmnlated Inu wlat then eee ed an adequate 
National foreot i ollcy All U ie tlnw we have conttaned 
to aqoaoder oar fonat reeimrcea with tho prodlfial folly 



Vimtiat cn w^^M yijwie^ ^gew plne^ PIlMl 


f tie |r vvrhlal drnnken Mi)or nntll at loot we are 
ronfr n rd with the kn wtvdjie that thay will be ok 
hamaed within a few yean nnleae heroic nMaaoree ore 
applied at once 

Flgum from tbe National Foreot Servloe fix the 
total original f rest arid of the Ignited Btatoa at 622 
286000 arrea of vMch then rensaln an mdniatoly 
468000000 acrco of nominal foreot Bvt only 80 per 
cent, or I8TOOOOOO acme lo vIrgiB foreoi The not 
Indndeo 112000000 amo of iecQDd<«iowtli oiw timber 
88000000 arm of oocoad growth below aaw timber 
riw and 81 000000 aereo wmch have he«i amatnM 
by wnotefOl method! of cnttlai and by npoatod fireos 
on wUeh nothing of valoe la growing or HkeW to grow 
wUhoot a hvgo ezpndltnro for iwforeolatM, lUo 
toUUy devBotated ovaa lo oqual to the cotabma aneo 
of Fruce. Qertnany Briglonu HoUandt Denmarii 
SwltoAdaad, Sfmln and Portugal Beoldei tho woote 
land there an approxlmatp y 248000000 acme beering 
oectnd growth fonet In a large part of tile foMt 
waetefnl catting or eoceeelve groilBg have mdooed 
prodoctlOB to a mere frarton of what It might be 
with popper handling To convert onch lando Into 
valuable prodadng fo reot a w 11 in many enMH; Involve 
espenditnreo ao gm t no if tl a lands were devastated^ 

Of tbe meager remognt of merchantablo timbtir at 
least 8800000 ncree am c t over each yeOr and tbm^ 
am cot over mhefa move cloesiy than fiormotiy odtlr 
the reeolt timt after ntm have ktUed tmt meet eg thn 
young grow th tturn leHlttle or no chance fey 
tloB to ourt 

Deotimctlon tm vartoaa eanme dtmUMme thO 
vlriUo am>ply even nkem rapfdlj than mm Fmm Itlg 


to 1018 an dvereno of tidOO 000 aeroe of fotem tend ' 
burned over ee^yrnm and In lOlO nhd lOllf tlm 
woe contidmfaly larger 8t mm, tocb Uhn tbMr 


contidmfaty lerger 8t nm^ ttHU take their Mb 
a fllQgle (nriooe on Janoair 27 IBSt cottii^rN eWgCh 
throogh tlm magaitimBt foreot on tim (^yiiqde 
80 mllee wide and T8 milea long d eetib6tog68 0 <yw8yt06 
beard foot of timbee fhen U e Marik ftat heetih fo dfp 
ot»nlng timbm kf tan faUllone of foW la 
Northwset 

Stated In amtihmr way timber fo 

rate of 86,60<b00ndd 8 mhlc tmt a yeOT ^ i 
fomr timM gg foti ao f|M new timber hi gn 
tbat of saw OtnMr efob is being ebt end < 
fivOk dieeaeo and bowA at the mfo qt 4^ 
hoafd fort a hr^fte than five and a i 
tbq growth ofodchi^ 

In view of mAA 
what timber Iq Mtt 




WON bring 





UlOi iimUii^ omif rtejainrt that 4h6 noikMIdtA rifiltii 

i. f#M •iSiMafc' 


fortMa fmribt forte be 
SploeHna, INiCn mm tirt ir ^ 


that a total of llthOOO accoa have hew pfonUd by tbe 
Service op to the end of 1898 88/100 acmo 
additional by the State Fnroriry DopaitaMitm fort 
880/100 acme by private IndlviaBeii and c or por a thme 
In 19 atnten Adfong tbe fot lma ied tOniittBg in Nebo 
raeka tbe , MUoiewrl aid 

Oklahoma woetd eweli the private piaBting to n trial 
of T80/WO acma 08 a llttla amm than a acyea 
planlMl kr an thf as uiiw tkat kaw kMn «pM«llSf ia 
tMs Md is tiki OkMMI iMMii fkM t|M ilM vImi 
D iMMtat WM drsi vadtitakw kr th» ww i iM sstdlm 
fottr or dltr ram sitw fifkt dvm to (hs pNMtt tiM 

TIM Snrii ra sifMvmm tMQSim jmrtr Ar 
ram ikv nfcnsttas dimdsd laads ia Mm MsMohi 
T onsil, Am Mm snfsis nst sC U s s M sg Is 910 m 
ura tkis sRWld viovMi M ths n d o n s Ms f ut V fihfin 
scnssxssr IMs Is nurdid ss tts SMSlsnmM pwisM 
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a }m»Utktor «AUi« 

SiTa? *** 

-pHvnmP' 


__ _ In ilM 

'Bm M and 

%Hmtkk\ 0 Mt$ U |jll<v 

‘ ‘ ^ abont lao yam m tmivad ta ttfaduca 

iMfa and SO ta 40 y«ani to 

_i|NftaNN>4. U coBipoywd Intaraat ha »w n pntad 
f w qnir ad for aadi an widartalctiiir tot 40 

to SlO ySSra tlia noatipMatlcatad amt brglii to nodar- 
Mnnd irhs foaa plantliic aa a proceaa of raatoHna 
foowt Xaada la foUtlTalr a nliMir mattar la the mlnda 
ad fomtara A fomtv twrar planta troM U be eaa 
mt Katnra to do It for him Pnrthennorat Mature, If 
ftean half a cbaaei^ will aaaalljr do It Plandaf la the 
moat auianaii a methtMl of eotabUahlna a new atand of 
tlndwr It ItmOraa a reUttvaly high taltlat laraatmaBt 
vhM meat be carried at compoand latereat dartnf the 
autte period rcqaired for the timber crop to grow to 
laamhantahln tfe# and to be hanreatod When it la 
ransMabaced that tha SlOOIMttO acraa r eferred to aa 
nttntr deonded la bat a fractton of the total acreage 
redalrlag atteotlen It will readllj he eeen that aome- 
thing baaidea planting la reanlred if the conntrr U to 
ha*^ a ttmbar rapply at aQ eommenorate with fta 
need* a fov yean heooe 

That gotoethliv la lire protection According to a 
itatoment Iqr OoL W B Greeley, Ohief Foreeter, of the 
Xf M Foeeat Serrtce, 80 Btatee cootalii appnndmatoly 
MfoOOOjOOO actti ot ttnibired and c«t over land In 
htne and private ownenhlp reqitilrliig pretoeciog from 
Stth imch lathe drat atop toward pronoUif a contlnth 
deb Wfo Wr tlioiiar Of thfa area ITMOCMNb) acrea 
iiw akifMt whdOy anpeotec t ed Thera are froca ten 
tbobibiid to tMity^lve thenniad foieet fine every 
year wkki daebroy the Sotng fonet growth on eight 
to ten tofthoo nerea every year, ealde traa lento arm 
bnmid over annieily of whldi no record can be 


tiee>giaitotii^^ tfie Nehrealn aim to wMA yennjr tri^are ptoSed 


mvacttve tootoctmi of tbeM idVflOOyOOO aera of 
foraat land, neeordlng to Opl Greeley, Un at the bourn 
«f any Mattoeal policy of refoneratloii Once tbia vaat 
male really protoctad from foreat flraa, thrae-fomtha 
of her umber anpiity problem win be notved. 

ntooe mi toe U 8 Foreet Service hae cooperated 
la i#e protoctton wm In 10 to flS Btatee, expending 
fooni ftoidOQ to ftSA/m par year of Sbderal fpDda 
In torn period Btato and 
'enpindHBKeakaveln 


cams flrMa mUMr Id ill t em pt lttla tho prdh^ of 
fortoa dvae^lfforg d«j^ fn.m the smfim of 

mah-eanaed UtF tooMtiai laWa ruog 

niUoa by every one of toe touipr and of the commonity 
loae from foreet Brea The wteaad u an omanlaatlon 
to pot ont thoee wbtob do heeer while they are yet 
mnalt In eonm regtone reocgidUon of tlie eertoaa loea 
to tim comBOnlty ai well aa to the laud owner reenU 
from foieet Brea baa tiot been de\eIoticd Aa a 
reialt Are lIgbUng la more ooaUy than will he necnwaiy 
after the pnbllc la aroond. In aome of the Wcatem 
Natlomd Piraata a amanar torea le now needed for Are 
protection Jnat becanae tha local poMIc haa acqolred a 
more enllgfateoed point of view regarding foreet dree 
and haa acailred tha habit of bdog careful while In 
the wooda 

Foreet lire protectton, Ur my judgment win reforeat 
or keep cutH»ver land growlag foreet on hnndreda of 
acrea for c\ery acre that Im been or li Ilkel) to be 
reforeetod by planUng lif’flni pndeetton alone will 
not reetoefc the land with a new civip of treca a new 
crop can in many ptme be ecenred by leavliig aced 
treae or In aome typM of foreata by leavinjr the amallcr 
traaa when the matnre crop la tut Planting will have 
to be reeerted to to mstobifah foreata on arena ao 
badly banied or rdthtoadj ent that a new crop can 
not be obtained by natogaPaarding 

*Fart of the 81,<)0IVO9S^gii!rea an devaatated by reck 
bam cutting and by Art that It la no longer productive 
will bava to be j^adtod Ftto protecticm alone will 
eeatora the nmalnder Then wilt be little exenae for 
extaiMlve planting odtilAtbm del aauted arena. The 
axcepttooa will bp iKttft tha need exlata or eecnrlng 
galck Indirect baoents lacli na the preiention of ero- 
aloB, or In the NebraUta aand hllta, or where locui eco- 
nomfe oondltloiM jnaUfy extra expense to aaanre foil 
atocUttg qnlckly ' ^ ^ 

The Snell Bill appa^atca gioooooo a year fur 
Are protection In oDoparatloo with Statea and through 
them with private ageaUee In Uie PadAc Northwest 
tbrm m eoaie tbliiy oyganlratloni »t timber oanem 
muperatliig with each other and with the State nml 


a year to aaptn than a mui^ 
tow doMare wbtlapMvato baa- 
jMhtmrto havw t n c r a aa ed 
UsartoitotfoM. 
tW toot of pMtecUng 

Mm ito A* MPor^ 
dd by S8 htntoe nvarageg 
tol mm ns Am A foraat 
ambmiSMi bodaet for the 



foc«gt% woatA tlntt 
tftodt a 

fog eanfo cw- 
tvattobto igrmto 
eg wbleh 
MMDDvbkUttH 
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Pedmat Govornmema in foe 
protetdon. In Oragon uuU 
WaahlngtoB lawg have becji 
IHuaetl luaklng patrol of prt 
vattiy owned timber bmda 
iotupulflory Prfvitr owttrl 
butfouH aomctiinra amount to 
aa mmh aa «.0 to 30 centa 
an acre a year Tla prl'^ate 
onnera also take cure of a 
lurhe proportion pf denudnl 
ami reetnUclng land* repaid 
lehY of wbeUier It belongs t j 
them oi to the Govermaaot 
In this territory oataml re- 
piiHlmtm is swift and sure 
if Are Is only prevented from 
undoing a lint nature so in 
bmdousir atcnmpljsltes 
The Snell BUI also fi]u>eo 
iHa pto s 810000000 a year for ^ tears for acquliing ud 
dlfCipAI lamia for Nutlonnl foicHts, whlih on Jam SO^ 
inSlVaggregated IMOU OSS acres and which are Intend 
ed to be oonservatlon uteits ns well as a protetUun for 
WfiUrtiendM Tile Hill aiiproprlates a grand total of 
871 SnoOOO dlstrlbntefl ibiuu^^lunt u term of fl\e )eiii«i» 
the purpose tndndlng In addition to tlwne already 
mentiooeil a survey of tlie foiest icHources and tlmlier 
requlreraoots of the Nation an 1 forest rescuirli linestt 
giltluns In wood utlllxathin hdI u stuly of forest t ixa 
lion tlte effort iMdng to dlstilhutc fairly the other f ire».t 
eviicnvcs an well aa the forester a shaie of ordtnury ^ >v 
crnmental expense 

Aiming the Rtutca Mew York leads In reforestation 
Mot only docs the State produce about lOOOOOO ftees 
a year for reforestation but iiaper mills aud railroad 
companies malntuln thdr own nurseries hrnm 1P04 
to 181.0 the State planted GMIOOOOU trees which at 
the usual avirage uf 1000 tiews an ucn. means 00000 
acres replanted In 1U20 tlie State planted approxf 
maldy 8000 000 trees while i>rlvute owners planted 
3000000 treCH on cot-over land 
Massachusetts has been carrying on an active re* 
forcstatlon program for several years. Kecently the 
State acquired lOOOQO acres to he restocked as rapidly 
as nunery stock can be grown 
In the houth Uulslana hods In reforestation A 
single lumber cMinpany has planted 8000000 trees The 
lumber compaules have united In conducting extensive 
educuitloiial campaigns in tlio schools The Bute Depait- 
ment of Oonssi^atlon bos just started a compettflon 
fur hoys dubs Jn pJ intJng and curing for trees Texaa 
Is not far behind Loobtfana. 

Miihlgan planted 4000000 trees on Stale lamia In 
1020 Minnesota has cIihw some reforestation imt the 
principal aettvittee of the Mute Imvo been In lire pro- 
tectiim Kansas und Mobraska have done corndderahle 
planting to chock drifting sands in the West and the 
work bus been notably vuecemful (lorlda Missouri, 
and Ohio have recently emicM Inws proUdlng for » 
ftuTstaUoo Mist of the otlior States ha\e done cn 
are prepaiing to do something In tlie wnj of refirest 
athm but not yet on a sevtie 
largo enough to be really 
effect l\e 


Otlentel DcBMid f«r 
Ameiicui Lumber 

J \PAN Imported TTOmono 
feet of Auiericnin lumber 
in 10S0 aocopdini, to u ra- 
pull appearing In the fog 
cinew imeriofia Cosisimtol 
UcfWp A material rvduew 
tl n in prices a decrease In 
fidght rates aud the recent 
Ares in fapan are con 
bide red gmunds for the be- 
lief that tills denuind will 
ihennse to about IMOOOOOO 
foot to 1021 While the n>r 
nml export of tomher to 
niton nmoimts to ahuot Jon 
onu UOO feet annually that of 
lOSa came to only moooooo 
foot though greater actl\ltv 
to expected to this market 
nils tear A striking cUinw^ 
•nco hotween the trade with 
Japan and China ilea to the 
fait that while the fottner 
countrt Imva prnotfraUv alt 
himher for remnmffaorufe 
tbe latter Importi lonfoer to 
immuforturod form 
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Phosphorus, the Backbone of Life 

America’s Great Deposits of This Chemical for Fertiluers and Throii|^ Them for Food 

By George H. Baty 


D BSPITK that the tnlt«d States Indodea within her 
burden the greatent ptua^hate mliwa In tha ^orld 
w« have failed lamentably up to this writftnc In making 
the mewt eflldent and elTeotl\e ntlUaatlon of tbrae vahi 
aWa mineral defNMdta True rahHequent to the Civil 
War^lt waa In 1862 that the phoaphate depufdta In 
H«vuth Oarollnn were ttret dlaro^ eretp—we begun to de- 
velop I nr phoaphate reanurceH and extended the Indue 
try gradually to Florida Tenn e au e e Arkamnui Ken 
ton ky Utah Idaho Wyotolng ami Uontiinu bat In the 
mining and ullUsation of thla natural heritage we have 
imrsued <.xtm\Qgant« waateful tnethoda In iioine In 
rtanm aa muth as two ttdrds of the phoaphate erbicb 
1* mined U waalied away onto the damp iillea In «evder 
that the marketable product raav be of the finest grade 
and quality 

Fertiliser economlsli of conras, argue that the wash 
Inga and talUngv ahlib ore run out on tht dump heaps 
are not legitimate wutotea until aome praitlcal rattbod 
is demised of M|NirtttJtig the nilmral from Its impurities 
Albsit If these phmtihutic lusnes ore compared «lth 
those occurring In the mining and smelting of metalllf 
erous ores 1h«.> opiiear little short of msh folly 
Metallurgical practice has nna been develfqMHl to a 
stage of perfectlcn ahich admits of working over old 
dump heaps and tailings containing only a fi action of 
one per cent of tlie ileslred mineral with ecomnnU sue 
cess 1 rum an Industrial standpoint, U therefore Is 
uimlnal that mutiilal and byproducts eontalnlng from 
12 to 18 per cent of marketable phuspbums obould be 
heeai«ss4 thrown awa% Just bectnas the 
Ingredients are r«latlvely low prt^ 

The nutnufacturtf of Iron or steel wcmld 
hardly conceive of a condition where his 
finished product would contain less of the 
marki table Ingredient than the ore flmp 
whlth It t« derived while to ship and 
nahlp umtLilal from place to place under 
runUltl)uii of almost prohlblttve freight 
latiH whlU the. percentage c*f Its \atuable 
lugredlcnt was constantly being decreased 
would ui Taiir like Indnstiial raldde to the 
averai,! la^man Nevertheless, that Is 
exactly ah it Is done In the pbuspbate In 
dostn an liulustry which is the back 
bone of the fertiliser baslneM and the 
funOamentnl I iinIs of the ogrlcaltBrlil 
sfealth of a t iwlderublo portloa of tha 
Bastem and SoiUbern States a 

After the lilgli grade phtwiihute rock la 
reooretred as a rrsult of tiaborate wash* 

Ing and screening prucewwH It is shipped 
ongdistamws to fertilistr fnctiarlea wbera 
It is treated with an aiipnixlmutely equal 
weld^l of sulfuric n< id and mnmjfactured 
Into add phoqyhnte which ordinarily con- 
tains about 16 per cent of phosphoric 
ad4--4eas than 00 ptf cent of the amount SmsH tsat 
eontalned In the original rode as It comes 
from the phosphaU qrfne Tbsrwifter ^ 


this low-grade 
shipped long 
Ulhur mixing 
farmers — the 
rbe purchasers 
are obliged to 
bor and lian 
84 per cent of 
flclal filler In 
ferttlUer By 
fertiliser U fl 
ted nirer the 
over worim^^ 
qosts ha%e ag 
quite n sum 
scientists ad 
slty for dllut 
ted phusphatlc 
fhre they are 
for farm crops, 
lend that It Is 
and wasteful 
purposel} to 
low gradegoods 
points of con 
tlie filler of 
could just as 
to the orlgUiai 
material on thtf^ 
products Af 



Apparatus for Mm 
alaetrtc presiMta* 
tion af paospbaik 
add 


product is again 
^stances to fer 
plants or to the 
ultimate usera 
ofthlatertillMr 
laiy freight la 
dltngchargeson 
natural or ortl 
this commercial 
the time the 
natly dlstrllm 
■Ick, ailing or 
fields, these 
gregnted to 
Agricultural 
mtt the neces- 
Ing concentra 
fartUUm be- 
nsed os a tonic 
but they coa- 
an unnecessary 
extravagance 
manufacture 
far fnim the 
sumption when 
dUnttnf agent 
well be added 
concentrated 
^nu wbeMthr 
used 


Bvery effort of the national OMMurtment of Agricul 
ture and the various state agricultural ageodes Is^ 
at present— directed toward the reformation and gtan 
dardixatlon of the phosphate mining and manufactar 
Ing business so that hereafter phosphoric add may be 
marketed with the least possible waste of time, monegr 
und material dome prominent phoaphate plants have 
already been re-adapted to these new and economical 
practices Instead of marketing the traditional varie- 
ties of ie per cent add phosphate, they are distributing 
products containing up to GO per cent of phosphoric 
add One concern has placed on the piarket a com- 
IKHuid of aranioida and phosphoric add which centoitti 
large enough atmmnU of ihm two fertllhdng akemepta 
to permit of Its economical transportation to far dhtimt 
points ^ 

An enormous loss of valnabla plsMgkhatic materiqla 
unnually obtains In the Florida ralnea which nutflMt 
about J 006,000 tons of pbum>hatic rodt a year EUue- 
tofbn, from HO to 60 iwr cent of this supply of phos- 
phatlc acid was wasted due to insuttclent methods of 
sepamting the Impurities from the valuable tetiUslng 
mineral Unde Ham through the experiments and 
Investigations of his Bureau of aolls, has demoastratod 
recently that this great loss of phosimato sntalM In 
mining Florida rock may bs largely eUminated by 
mixliig the * rou-of inlne^ pbosidmte with sand and 
vokB, and smelting the mgse in either an ctectric or a 
fuel M furoace In this procMs tha phosphoric add 
Is driven olt as a fume and mdy be readily cbdected 
In a ooncenorated form Althofgh addl- 
Uonal research work mast be tnstit u tad 
and completed be f ore alt the minute 
mechanical and <henitcal datidls hpve 
been solved satisfactorily, tha epdd^em 
hid fair to pmlotig the ttfis of our 
piMte deposits for an indefinlje period. 

Acocydihg to the meat r obs a t kdrveys 
^ eutimatss of ths B B tioAfoMM 
HrveyTthe pboaphatp B«Me of Utah, 
Xdulkk WyomiAg And Mostaiia eg o eed Ih 
tbs totatotttpuf of MlbttriotlMr 
The gmm mB M Bt vStpM figttfe 
Blhsa new depoalts oodtain i»or4 tli*n 
0^ tons grads ibrnmAgb 
wen sAuHtiiy tttAAl this athbuhldf 
ttePM Matoaiyddeslkhlg 
Cb# iMtmk phdqtetiidh- 
oxtitenfe Imt lim al«o ntipe und 
a oMe of thia ^ertilbibd 
any oUmt oouiHiij^ In nMttOB 


giMytag our dMHpefko aaodli 

IryvahMi aUkr^feb^'AgywihM 


XnnMttOB 

aaaSr Mdr 

nHTO MvfU 


pOOdmtoirijgigMihay A«eto- 
pA M dgy AAQAAK lAAdgaflida 


IktMen hi 
suMltodafhli^ 


and foumd' nfftt lutti 
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A IblltA tv^di Mmnton- 
Mio tamiltttTMmdi <d 
ite mQT jflaHApM 

S » Vk ig(Vt ^tttre wim 
tmrOin 

t»,fliU»IJNr tft dHm. A 
■iHIt WucH l»SLdl» i<» 
pMw a n t wr ^i' Okirittir ttM pMk 
tfeMe ot 0M dft/ m«r 
wredi ddt tfr Ask) or nhool 
«o|tiipM viMn H i« rotonlnff 
to tl^ bm to be cnated. 

A^etoTOter ^Ich U adej^ed 
to ea^ 20 poraooa may croah 
t4,tt« fNuieikmt pit when 
e mi kah Sveo brldae glrden 
Which ban bott deeliciied to 
eoppdtrc enomicma etreas and 
■ train may break down 
under U^t loada. Not Im 
freciMatv eertotia antomo- 
Mlft, atraet-«ar» eimtor and 
bridge aoddenta occur which 
roenlt in heavy loeoee In Umb 
and Ute Juat bocnuae eoma 
Of the metal parts used tn . 

the conatractlca of the to- i-aiier 

hlelfla or brldgea have become ao tired thah— without 
waiving or outward evtihvce of portendlna collapa e 
they give way. These untoward phenomena for ycara 
have presented perptealng and punllng probleiiui to 
the flngl&eerlng fraternity, which baa done evorytbii^ 
poselble along technical and edentlflc lines to reduce 
the rtidi and eolve tlie riddle oonnccted with nieul 
fatigue 

Under the Joint auaploea of the Kngineering Found 
ation, the National Keeearch Council, the Oeneml 
SAectrIc Corapuny, and the Univendty of lUimda KngUi 
string Bxpertment station. Invaluable inveaUgaUcxui 
are being conducted at CbampalKti, 111 , over a two-year 
period to ascertain accurately the limit of endurance 
of a wide range of aamplee of Iron and steel Hereto- 
fl(ire» frequimt experlinente have bcoi curried out to 
detennlne metal durability under the atniin of a alngle 
load. The purpoee of the curreut Inveotigatlone la to 
find out concluolvely about fhtigoe atrength under 
frequent loadings. Novel and unique teattng machinery, 
which vtader laboratory conditions over a abort period 
aubmlta the metal materlala to streaa and atralna auch 
aa they would be expoeed to during many yeara of 
■ervtoa uaoKs^ has been dsatgned expreaaly for the 
pnrpoea of deartng up the 
tntrlendea whicb, pfevfously, 
have dbacored tbe engitteer'a 
lAowladge conoendag tba 
evavyday blstery of ateel and 
metal matarUOii nnfi their 
leaetlnna to eonttmibas aenr- 
toe. 

A tnode m Ooltath of pew 
tomlonal weight tlttera fbr 
many yearn may excel alt his 
rivnia tn remarkable fbata of 
•MVth. Then One to SB- 
oiailve uaa of certain 
mnri a a w on aceouat of old 

npt b|a ivma^ Ira unable 
to itogond to adM^ tN 
^Detatas of bin has 

to to^toea the sretaht of hU 
lamb btoln bar Mb and 
totoMfi balla. Ocududbi he 
toOi to bealtli and demfigth 
and M.to ebUged 


^7 fFeai^ Metal Fails Under light Loads 

The G w i a e^ of l^e^ycdgoe, loid the Tjtfclirft Pcoblem of Tettiiig Againit It 

' By George B*Dacf 



A— Wanriway-hwitsd fimMa B^Wefr isweditse ttsA U^Oneutiichliie tank. D->OiMrtsleUns jnimp 
Laboratory apparataa far repredgdan the eenditkma ef heat treatment 

A thab—wlthoat larly, tbe ateerlng knuckle or crankKliaft, fq>ringfi, axlea presslimH of tl 

idlng collapa e or engine parts of tbe motor c«ir apptimitly may look the test of the 

imena for years fit and atremg yet under aervlce when the driver least Uuidn become ii 

ng probhnns to untldpatcs a breakdown, one of these parts miiy dls- ly, Nome (if tl 

done evorytbing miit. Tliat ta wli} the need la urgent fur aome method pqircuds tu dU 

Unas to reduce of stundardlxed tesilng which will admit the prediction Therefore It ui 

ted with Aietul of the actual uae and strain whlcti the dtlferent metal falluro Ik IihiiII 

muterlals will oorvlvu. Vital MtutlMtlcs lire ncedod ptmed of iiuiny 

Ineering Found which will forecast the lifetime of Nteol und Iron so lire at leuHt l« 

!ll, the Oeneml that approaching failures may he noticed and guarded likely to be h 

f lUlnola Bngin against likely tn occur 

B inveaUgailcinfi Htndles of wliy metals under llglit loads, frequently material VUv 
over a two-year repeated, failed more rapidly than tliey did under he high hand st 

It of endurance heavier burdens of a more uniform prevKure have been to daws, and a 

1 steel Hereto- In iirogresa for the Idkt CO yeurs German aclenlluts to deterlnraie h 

curried out to conduced many tests anil demised inethodK which are The presenoc o 

train of a single Incomplete when meusured In terma of modem niachtn treutinent nr iii 

Mtigatlons la to ery, mainly heeuuae they are of such short duration aeiiken the mn 

atrength under and hecauM since those teats many new kinds of steel character are ii 
ittng machlDery. have come Into use and new metals suih as aluminom The Illinois < 
r a abort period are available for bulldlttg nmcblnes. The Inadequacy of of steel under 

ind atralna auch these Inveatlgatiooa led to the conception of the aerlea by very enrefu 

many yeara of of strength tests devised by Professor H F Moore magnetic tests 

preasly for tbe and hla fa^^^ aiadataiito Any^etal that aurvlvea cycles or repetl 


to ktotoAto ht» toblbitloa , 

New wifte m 
kvonyi awSMO iwr the 
•twm ft neNileliltw wtif 

lO #1 este m 

togMDiUue fiMf- 

'lSS®'’SS;2SfK'ft . 

Mc*"o|w migpMm5 w 
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tlieae tesu merits a dla* 
tingniabed senlce cross de- 
noting qoMdul strength mu- 
periorit)^ These middle 
weMtem*«iiglneerM have de- 
\Uied tests which cxisiee the 
metal aumples to eVerj con 
cel\uhlH stress and strain 
under nguhir rei^etJtlons. 

Metals while Isdng sub- 
jected to fiitlgiie In tlieoB d 
perlments have been ohserv 
ed under the mUrusco|)e and 
It hiiH been found that the 
cr>tttalR of wh rh n metal 
Is coiiqsised will allow da- 
foniiuUon to occur by move- 
iiiont along certain gliding 
planes within the crystal 
This gilding or slipping U 
indU^ited by the aiipearonce 
of lines running mroM the 
crystals. They arc called 
“slip Umds" and cureful ex 
umlniitton 1ms elicited the 

itaieat ^ slipping oauaes 

iiiUToscopic ridges und de- 
pressluns of the surface, In the nature of steps. Aa 
the test of the uiiiterinl fatigue U continued, tba slip 
Umds become more numerous, und also bnmdea Final- 
ly, Nome of the lainds develop Into u crack which 
Rlircuds tu utlicr <rystnlM and thus oauaes failure 
Therefore It upiHnirs that tlie primary cause of fuitgae 
falluro Ik hHiillxed detoniiatton IiecauKe steel la cum- 
posed of iiuiny minule cr\KtalH — In onllnury sUel there 
are at least two dlffertmt klnds^the structure is not 
likely to be ImuiogfVeous, Furthermore, there are 
likely to occur many microscopic flaws throughout the 
material VUvee somewhere In the sample, there will 
he high hH*al stresses duo elthLr to non luimogeoelty or 
to flaws, and at such points, the sample will be liable 
to deterlnraie h> tlie repeated attl(jfi of fatigue streeaes. 
The presence of Internal streaaes, due to previous heat 
treatment nr meclionlcnl treatmeot, would a1ai» tend to 
weaken the mnterial when fatigue stresses of a similar 
character are app1te<l later 
The Illinois ex|H*rlnienrs feature the repeated stress 
of steel under regular reitetltlon und are ucmiopunled 
by very careful malic tests. Impact tests, and specUl 
niagnetic tests An endurance limit of 100,000,000 
cycles or repetitions was decided upon and It has been 
determined that every 
samplo wlilch survtves this 
strength Is adequate for the 
noost rigorous field service 
To Illustrate the severe 
wear to which the metal 
parts are exposed in actual 
service— It Is worthy of note 
that In the case of a steam 
turbine rotating at a s peed 
of S.noo revolutions a minute, 
the shaft suffers a reversal 
of bending stress every revo- 
tutloo The average lUb of 
a steel turbine blade Is 10 
years during which It is ex- 
posed to snmetblng tike 
15,000,000,000 such bendtog 
strains. ITnder such service, 
any flaw or defect Is aim to 
show As a result of these 
new ezperlntears, hencefor- 
ward, It will be poMlUs to 
locate these defects In the 
testing laboratory before the 
turbine blade Is ma<to -IB* 
approximate number of le- 
iMtlons of stress la tbe nor- 
mal hfotlmo of the followtag 
structural and machine paita 
are railroad bridge^ cImM 
merahent, 2,000,000, e l ev ate d^ 
railroad strnetura, floor 
beamo, fO^OOlMlOO; ranraad 
roll, loooamtlve wheel loadSi 
500000. nillraad rail, car 
ty wheel loada, lOOOOOOO, oip 
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plHM cnffliu* iinnLHbujft 3600(1,000 cftr 
iixle* woooooo automabOoeogtoecnOik- 
«biin uooboouo Un&HOmftliig to iAhiim, 

,SOOiniii(Hm) ami htenm engliw pIstoB roOa, 
vt unoLtlog rodi and crankabafta 1 0OOOOO* 
oon 

I rofeaaor Uoora liaa bc«ti working to 
r 1 1 rH*t a cunuMrcUl tnotbod fur pmHct 
init the fadirvo of different meela and 
li<na und ta thla reiirunh lAork he la teat- 
Init out all tbe rnlatpd liilmrnton niethoda 
ai^ lawa From enUi aainpte of ateel, be 
inochtnea 20 spedinoaH emh of which la 
4 Inch In diametei and li imbea long 
Home of the camplefi nre Oral mibmltted 
to iiIonIi*h 1 teata whhli aobjert the atetf 
tu Mtretch and deformation teota and under 
KtretthlAg preaanre of 10000 or 12000 
loQiidH or whatevir uiiioiuit H required 
atretfb the ateel mmplo out like tafft 
rnnd\ until It 'necka down and finally 
hrpaka The ben\leHt MtHcU loud tugt 
iiiiichme In uac In tlu mini In Unlrerafty^ 
hiltonitoilen hun a cuparliv of QOOOOO 
IKiunda A apceial elec trl< ally driven ^ 
chine with n backward and forward^ vlb- 
iiilhn Is no equipped with hea>yr that tha 

aim unt of conipnrcst m U mordtd tbr n apednl attach* 
moDt in i^raph fonn Inilkutive of the reQeflUon atr^bgth 
c f the aample under \lbrulor\ Htrnln 

A luttery of 16 ntrina nmchlnen of the rotating beam 
t\iie — leally taealmllen cf a fmlght car axle vpaide 
down — are ao arranged that every rotation of cac*fa 
iim(.htDH rt^eraea the Htraw on the aainple which la 
I ling tented on It The nteel aumple la Inaeiied like 
iin uxh In thin machine and In rotated at tlie rate of 
I nre than 2000000 icMdnthaiH a dn> Tbeae tent ccai 
dlthns duplbnie chsih thrm cf tlie ordinary railroad 
( a 111 iiutomoblle nxle In mothm Each teat la con 
tinuid fir 44 da^n when tlie wimplea will ha\e been 
exiKwcd to 100000000 nqietMlimf) of atrcaa Samplea 
that wlthntund thin modem iiteihaolra] torture tham 
Inr Miinanfully are qniiUfk>d an mdannee latla- 
fad ly fur the purp< si Intended The arrangefnent la 
Mich tliat If the aunipU collaiMeH before tbe completlcia 
of till teat on elec trii 111 ccumectlon In broken auto- 
nuithalU and tbe iiiachlne ktopa A opeclHl counter 
la iiHCHl on each machine to record the number of revo- 
lutlcma The experlmenta have deinonatrated the 
(.enernl tact that If tbe ateel aaniiikw do not fall by tbe 
time tluy make 10000000 revoluttona they will aor 
\he the atrength teat of lOOOOOOnO rotationa on the 
niarblne and ao far hn ran be predicted from the teet 
rcHUltM win aorvhe an indefinite nnmber of repetltlona 
< f at I ehs 

The action upin tlie ateel In the testing raac^iliM 
la in tha nature of a conatant backward and forward 


saxonne AioiaidAa 
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tkwofw mothn/' ranorta 
eKgmple a vUmwlH bend doobttlQoee wHbmit break- 
ing but tt yen wiggle it back and Sdrth n fnr ttmao* 
it burarlably wrlU anap When a car axir irtanda at 
reat the upper y ktion anffem tMuricn ftom tiie Weight 
anataihed at eo^ and. Hltnnlianeoiiaiy tbe lower nuv 
face la being expoiwd to coropwaaton or cmablng aetlcn 
If tbe axle la rotated a half tnm, this onadltlflii of 
the wlieel aactlcuki ta re%eraed In a word the wheel 
la nndergolng the name acMcii aa that whldl aupped 
off tbe wlre-Hi much ae%erer teat than to auppe rt a 
atngle, atatlonary load. The microeoope ohowt Huff a 
pecnllar action oocera In tlie Intamal atmeture of the 
ateel daring thla proceae After rupeatlng a twea, steel 
will snap almost without any warning urblle u^er a 
single heavy load U will crumple In the fiMWier 
instance the steel behaves as though It were a brittle 
Instead of a ductile mttal 

A peculiar peodutum^lke hatchet la the outaCandlng 
feature of another testing machine which la used to 
subject the ateel samples to abrupt and rapid shodc 
and jar A small notch Is cut in the ateri rod which 
then la placed In poattinn so that It will receive the full 
Impact of the penduluin as H completes Its swing 
through on arc of 100 de gre ca Hptclal records are 
kept of tbe breaking ttrcpgtb of the ateel rods In this 
test Another repeated Impact maridne Is so adjusted 
and rooimted that It hammers the test samples first on 
one side and then on ths other Another senslttve 
machine la eqnlnied with a mlemcoplc arrangeswiit 
ao that It reidstm very sllglit d e flec tl oug of Hie slnel 


tVB wBOn MBDNBT M 

r wovMootfiitWxl-....-^ _ _ 

udU 11» flMMtlim lor 

tsiff is l»te|nnriv% It guA bt gnifl^ in 
sopio ciuffsp to shaadfis pnm wiM nMgo 
bo nosd te octmU ssrtloe^ as tbo toit «m* 
not li^guw tha apociiigsA tgiM fim^ 
bo iHMolbie to Mgk an attMdlMik <Mak<* 
iMfc, gn elovator wiro iom * kridfit 0^ 
dgr, a car azio or a runruag ran X 
HMn lesboc H va parti ate taotelM 
ba«t.fiDiflgd Huff If 1 ‘ 
cradm begbi to form, tlM the fiomatloB of 
Hmoo crocks Is a o Oo mp s ote d by a vecy idlaht rise Hi 
tumpsT o t u ra 0 wnaH ftoetloa of a digieo. TUs ilso 
of te m pamtnro oecuro ia a nrinuto or two afinr tin 
repoHHona of otrsas hove begun. The pnvom A tm 
tor **t!atlgus” dere l oped fit Bitoolg Ttolvundty la to 
effect tbo appUcatton of a cUnkal tosrmomater to a 
atari apadinsn to which repeated straoa la appHad 
A visa la used which ttolda ona end of a apadmmi 
and an adjuatabla aceentrlc Which **w obblag" tha < 
end of tha ipocluMn by any desired amount A i 
meter la used to meaanrs tba unMut of 
which datamtlncs tha amount of i tw e appUad. tha 
*riUileSl tharmometar" naed la mUr a MIcato eitoetrle 
theniMNCOiqde which la held ai^lnat tba S p sriww B at 
tha point of maximum srreaa la tom, It la eonnaetsd 
to a drilcate gahranomater whoka xeoOtogu maaaure 
tba tamparatura dava l o p ad, gvon though It ba aa ntlnuta 
as one one-hundredth of a degree. U tha teat abowa 
no de\rituMiieiit of * temperfitureb”^ tha ta in- 

creased and another run nmde In fact this program la 
continued until a decided davalopment of ^Hamiuirfitauri’ 
la riMiwn Tba atraas corraapondliig to Hia **wriib W * 
which oauaea this rise of temperatufu ia tha 'toedunmoa 
limit for that purHcnlar rieri 

Tha **«ttaara]ic« iHnItff dotemtoad by Hiu rapid 
* rlsa of temperfitoie" tast have heed chacked by ooto- 
pariaon with the endurance limits obtatoOd fey the alow, 
tedkna oxperliMnti on Oia mtotlng beam mac hto to 
and tha eorraimofidetiet of vuluaa Is very oaHstoeloiy, 
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Mtmlhiw ftaac ■— >pl>ni^ with ih« wIhs* iai^rMtly bnc«h 'fhhi if «tUI m •xpM:lment«l typ«^ m that lU merits rsmatn to be prored It luw 

Mit«bMnl — ghma— fwir m hir M poww Maybachs 


The Revival of ihe Monoplane 

Reason# Why This Type, Once Replaced by Biplane, Has Again Become the Favorite 

By Ladulas d^Orcy 


S IX yssep OSS tht irritsr polAtod imt la 
thw «ol«tims* how CMtain raqalro- 
miM oC mttttarjr aarunautlca had, early 
ha Ois war, broiMdit sbuut the elimliuitlim 
tha mMSoptaiw type of Syiat macfalna. 
lit lact M Jssr ht add that la a fanaral 
way tha war ^ tha air was fought and 
wo# wtdi htj^aiMa, ttie few exorptions to 
tha fvikb Morana Saalnler and Fokker 
mminplanan. Soowlth triplana, etc, being 
liartly worth tba inentloii. 

But today wu are wttneaeing a otrong 
rrrlTal of tbo ttMnoplana In this enontry 
m» wau aa abroad. What ace the roaaous Jnihen ai 
foe this latest darelofMnentf Is this only » » 

« Saltig phase, a deeMnaf'a fad, one la 
imapktA to say, or has the moDoplaae come back to 
aUyt And win it in its tnm mpplant the M[dane and 
^ trlptaneT 

^ ^ro an adeauate reply to these questions it Is 
Sfst neeMiary to mske dear a fondaineiitol polat In 
aeiodyn ati^M^ 

For the same area a monoplaiie wing, 
or alngle-decker, la and always will be 
more eMdent than any combinatlaB of 
MpeHapoeed or tollowlng wings, baeause 
tha latter mutually Interfere with tbelr 
progran through the air By this is meant 
that iddle In a moooplaiie the a(r stream 
which tile wlag sets up la SU path escapes 
fcetfly, to a biplane, tar iBBtaace, two such 
air streome are created which constantly 
coBldn As a reenlt a biplane wtog conv 
bbuktioh lifts only about fournitbs the 
wotoht * inetoudane of the aanm wlDgmiw 
toenpabto of s tog mitteg. 

thin mbry was ns well known to the 
ontiyi 4dys of SvfatKn ss |t is today Tet 
gbeut 1M4 the dsMsn of tractor Mptaaes 

mute nA pngrm tbat It tequM Mmwm m 
dUMiIt to botM nonntiluM of 
■•qMil tf sot <41 mperier oUMmqr Thla 
SMV'Sawtd umBor ta rknr of tS, gMoter ttwnwttcs il 
Wimsftr 9 t iB0S.|i lW> 0 trtSft bot ttw ftMt of Hio 
gjpOa^ «ut «* It ail- oftw Iummu. Ujst tiMOrp ss4 



Mkim afat-asatsf eaMn ■ e n ep la ui y whlsh sflarded the first practical eolation 
of the totomsUy tmised, stn rt lees ■s n egi a ne . Bngliiet fififi-horsepower BJd.W, 

e back to to be endowed with, on aerodynnralc principles alone, for the m 
I plane and From the mttltaiy r le w p o to t, also, the mcsuiplaiie greater 

seemed less desirable thim the Mplsne, beeauiie the pilot the iiionoi 
loos it Is was seated to the centre of the wingii, where be |nm- IdpliiniN tl 

1 polat to sesaed little vltion downward, nlthough his vlsloii for Kxperin 
ward and upward was excellent Hence It la ntiall head in l! 
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Morwe mnssilsas, typical si pStowny eenstraction, nsed In training American 
pilots In Franee. BRplatf fiO-bersepewer AnsanI 

haarvticajl wsiMler that the nMnopame lost fnr many years the tite plkd c 
kct of the favors of aeroasptlcal motosan* and piloUL of cimme 

leery mail But ss soon as ImpiopM methods of cunstractloa were monoplane 

^ ^ dvritod, cblefiy as the toMt of the ad\*ent of more A furthi 

bfhQt wtt auitaMs mstmrfala, attd mm powerful eogtoes were luonoplHm 
priaripm pseemtoHy towductob tilii^qaestloa of the monoplaae mun Jnnl 








came once more to the fore Toward the 
end of the lute wor the tractor biplane 
had been develope<t to such a high degree 
of eftkiemy that Improved iterformanre 
(Hiuld only Ih» c\pcrte4l from liltfher horse- 
power or from wing iiec1h«M giving 
greater lift Hence It la natural that 
nerooauttral mgtDeers should once more 
have turned tlielr attention to the mnno- 
plnne ]f thlM tyiw rould be tnillt in such 
manner that Its lairoRite roslstance (i. s., 
Ihe resistance of tlaise portluos of the 
structure \%hlch do not conirthute to sos- 
i sotution (tmtatlonl u’ere no greater than that of a 
ur BJfi.W, Mplane, the imiDoidune would ohvlouHly be 
the more olhclcnt of the two tyiiee, because 
for the same alng area Its lifting iM>wer would be 
greater If, furthermore, the imraalte reslatance of 
the fiionoplfuie <*ould even tie rwhiceil belou that of a 
IdldiiniN tlie former would Mw»rt so much tlw heavier 
Kxperinieiits along this line of thought came to a 
head in 101b with the apiwurunoe of nn American nrn 

ihine-, the l^oentng flgliUng niomiplane, n 

Nllglitly nKslifte<I tiKHlel of mhlcti Is shown 
below TJje tests of this mw hlne were 
a revehithm with respect to the iMmolblll- 
tlos of iip-to-duto monoiiUme dealgn Al- 
though carr>lng two men with the mIH 
tary load of a twiesnitcr flghter-olMfarvB- 
lion nlridane, the Uwnlng nmnoplano 
showed R perfornianco comparable wrtth 
tlmt of tlH» best single-seater pursutt ma- 
chines of Its day The answer to this 
re\elatlun was that In the constmctlan of 
thlK inuchlne the parasite resistance wa« 
reduced to a ndnlinuni, owing chiefly to 
the bnutng s}stem, which constated of 
four sfpeanillned steed struts Hie |wob- 
lem of \ lidhllltv cm tbo otlier hand, was 
American soIvihI hy flttlng the wings flush with the 
top of the fiistdagct and h> letting windows 
(n The side of tlie fawdnge, through which 
tlie pibd could croll see the ground The vision upward, 
of course, remulned as good as It ever was In a 
monoplane. 

A further advance In the efforts tending to make the 
lUonoplHne inorv effleient was acvonipllshed In the Oor* 
man Jiinkern monoplane whhli ciime out after the 
armistice While the Loaning monoplane 
achlemi Its notable la^rforniance wltii or- 
tlHKli>x of wlnfi and fuselage nai 

fftroctbci twooden framework and Interaal 
wire'tntsHCs), ilio Junkeih machine tneor- 
porated some radical Umovationa. Com- 
ing to the logical conclusion t^af external 
tmaeer are the main sourcK^or phriMto 
r es Uffh ace, the designer of the Junksrn de- 
rided to build the wlngi on the cantilever 
prlnHple, so they would carry the flying 
loadh as tieama. At the same tine be 
adopted durahimln to the exciueton of all 
other materials both for the strocturadB^ 
the ontor tidn. the framewortt of iBi 
Junkem monoidane la bnllt up of durai^ 
min tubtiuh whtla the covering ce msllta of 
corrugated danUomlnsheathliir Aeafbr 

the wtoga ther innovation the winga were nwmnted 
1 Hlepani flush with the bottom of the fueriage. 
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which givM the Janken each a peculiar 
appearaace* although It doea not eeun to 
InflOMKw itH dyinR qaalltlea. 

Tht* rfornianoe of thl« machine was 
vers rcinarkuble for the low bOraspower 
«nt»lo>cHl, bat extended operation showed 
up n nniober of flaws which were to be 
amictpated In an eapertuentul t>pe of 
BU(h nnortbodoK nature. Owtnff to the 
ezcloidve use of metal In the coiurtroctlon 
of the tuaelafle, the vibration of the eiiKlne 
was ti^inamltted o\er tlie entire bmly, 
eaaslng crTatalllxatlon. Thus cracks de> 

Tiloped In the ciwertng of tlie faselai^ 

On later models tbls^sIrawhiMk nppeors 
to bare been overcome fay moontlng the 
eniliie on ash bearers to aheorh vthrattoiu 

The Junkers* monoplane oinl>odled Htlll another novel 
principle, lhat of utltlxlng the metui skin for stme- 
tnral strength This principle Is open to objection in 
that the ntrengtii of the iniichine umy be greatly re- 
dneed if the outer skin Is Injured, even if this is not 
TtstUe. MKh as In lira early stugeH of cryHtallisatloiL 
It Is nnderstood that the latest Junker machines are 
no longer built on tlds prtudple, the framework alone 
betas now cuiaihle of withstanding the st rc a pc s devel- 
oped in flying. 

Another Interesting solution of the Internally braced 
uoiiiHilane Is ulTorded by the Fokker cabin machine 
lllnstrutcd, which Ik extensively need on tbe Eun»pean 
airways. In this machine the fuselage is built of 
welded steel tubing, which la covered with veneer In 
front ond with fabric In the rear, while tbe wings are 
entirely built of wood, Inciudlng the cov- 
ering, which ts of veneer The wings are 
flush with the top of the fuselage, the de- 
olgnor being evidently of the opinion tliat 
aerial travelers prefer to look down on 
tbe gnmiid mthw than akywurd — which 
practical expeiiemv appears to bear out. 

Tbe Fokketr cabin monoplane has given a 
very good account of Itself In opcrullun 
The plliii Is seated In front of the wings 
In an open cockpit where he has an exeel- 
leiit view of both ground and sky, and 
from where ho cau also keep an eye on 
the engine. 

The three examples of modem mono- 
plane construction wc have dealt with may 
be said to have opened o new era In the 
design of airplanes. They have concln- 
alvely proven that In so far us slngle- 
englned airplanes are concerned tbe mono- 
plane Is not only theoretically hut olso practically more 
eAdent than tite bljilaue While It Is true that at pres- 
«nt the wing structure of a biplane weighs Iq 
that of a cantilever monoplane, this Is merely a 
phase due to less exiwrlenoe In tlie construction of the 
latter 

Regarding multlple-englDed machines, the sltaatlon Is 
not quite so dear There are some grave objections 
against twin-engined airplanes In which the englnea are 
BBounted outboard and efToits are now bemg made to 
solve tlie iHToblem of a central engliie room oontalning 
aeverol power untta, a portion of which would kem the 
machine In flight should one of the engines toll when 
this prol)lem is solved— as It must be sooner or late^ 
the monoplane aill probably still appear to be the 
most desirable typa, just as it Is today for use with 
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the slngto-euiElned power plants of present prac^os. 

An attempt worth meat toning at a multlideanflaed 
raotMiplAiie la tha SSeppeUn-Btoaken giant mochlnt. In 
this airplane^ witfeb Is built to carry twsnty persona, the 
four eaAoes are boosed In tbe depth of wings, and 
a passageway la fitted In the latter to enable a mechanic 
to adjust the engines In flight Altboogh this madilna 
has made several soccesKful flighta, It Is still In the 
experimental stajpii, and adequate comment la therefore 
impoeelble. 

Resuming, it may be said In ratdy to the qoestlooa 
which head tbla ai^e ttmt — 

( 1 ) The revival of the monoplane Is due to Improved 
methods of cvm^QMtlon wlilch moke It more eAdent 
than the htpUne; 

(2) The monoplafli Is likely to become the standard 



ifld wood, wtm 
them at idfM. IMe aaiMkl 
ttoida lagsnavaHyeD^efd^Jbt^ 
pMrymoe, t|^ w 9^ 

into metoAmnom eMlM Urmi. 
myveua wTifooA diwtmyara may he Jfaiftr 
and gthptentngi but tOf naugily am bom* 
pacted Into stranda or fhMhaped patebaa. 

Tbe characterlatlo fiMtare of mold growth oa Wood 
la the fact that the minute Aceeda which eater the 
wood do not bore, into the wood fibers or dlssolfe 
them away. They pass through tbe sptoea between 
the flbera or enter them throngb the natural opeofattga, 
called pita, which are found In tbe waUa of ecctaip 
ceRs. Btarches, sugars, and otiier contenti of Wood 
oella constitute the food of the moMa 
The wood-destroying fungi are able to send ibeir 
threads right through the wood fibers, breaklnt dodm 
the celt walls and Utfitalng poortlona of this deeom* 
posed material as food This action v^ maifcedly 
weakens the wood, mhkiag It Crumbly, atrlngy, or 
spongy.. In other words produdne rot ot decay The 
presence of wood-deetroyiag fungi In in advanoed gtage 
of growth la evldenoed by irulUng bodiflih 
commonly called ronsfaiOQinB, toadatoola, 
comdig, OF brackets 

The prlndtMd economic loui caneed fay 
molds ts thrangh the statBtng or diacDlorW' 
UoD of the wood. No greater Injury may 
be eansed by the wood destroyers In thslr 
early stages , but tbelr work will conttanie 
and finally result in the destrnettoo of tbe 
wood If furorable molitum and tempera- 
ture conditions prevail Further details 
may be had from the Foreat Frodneta Lab- 
oratory, Uadfaton. Wls 


Fokker slx-seater esMn HMnoidanetiMidhar^Aehi^^ of the latwnally-bFaesd 
Thewnglae la a l40 Ao r aepeweg SIdde l ey **Pama'* 


Hyliig Ynt Nut Flytny 

^ear new amuaement da- 


type of sinall and medium dsed flying machliMa up to 
the highest power^ a stogie eiu^,^ 

(S) Insofar aawge mum-enpited'hlridaneB are con- 
oerned, the monoplane type seems chiefly restricted fay 
nmslder^^ of encumbrance (dlAcally of bousing, 
need of wdtohilelda) so that biplane, and even trl- 


Ticea are added to our 
parks In order to furnish new forms of 
entertainiwmt to a fickle and even Jaded 
pubUe. Now comes a OaUfomlan. R. U. 
Reed, wbq has Ut upon tbe novel idea of sapplylng tbe 
thrills of flylnywlthont any of Its dangers. He achieves 
bis end hy making use of a stmple motorlem hMmoplaiie 
which la shown in tbe accompanying Illustrations a 
system of cuMes and puficys and on electrically driven 
drum. Tbe drum. It will be noted by studying tbe 


plane, coifMrimion wUl IlkHy snfHve In the very Unl|k accoflipahying IllaatraUMM, supplies the moUve power 

Hbm nir th* In ttui namA 


types. 
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DUfermicd Betws 

Dcfitroyeni"' 

N ot all fungi whldi live upon wood impair Us 
strength, but condltUms wbtcb promote tbe growth 
of molds blueatalD foagas and other non-tnjurious 
fungi are usually favorable to the growth of the wood 
destroyers and tbses mar be active on the i 


to the alrplans which risea off tbe ground In tbe aame 
manner as a kite being polled by a mnnlng boy. How- 
ever, to order to maintain the lateral balanoa of the 
alnrians a system of oablea la placed over the eoiiiue 
^ the fllfllit to guide the pRottoia mncbtns Upem oom- 
^etlaig its abort trip the alrptoos which la ttrovldad 
with wheeled landinggear at front and rear, la hauled 
back to the starting poUit end !■ at once ready tor 
onothar ‘‘flight** 
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SCIENTIFIC AMERICAN 

The Mechanism of the Pipe Organ 

What Happens When the Player P a sae a His Fingers Over the Keys 

. By /. t. Bj^inf/er 
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ftrmUP IMii|d«i telMMnl m fumiuir irtt]i tlw ap- 
Yt tb* itopc and «xtMtor pipw 

of ttm MPO iHiyatti few anythlfif bat a very vacuo 
ai m mmtm tc wUcK tbo, jmcorp of tto fincw 
<Mra Mr opar a tf to oaod a Jet atrloto 

Cm oimlaatloii of me- 


000 to taoiw toMMc ptpaa. ei^ 
totoMt aod oOiir oUNMaU leaftoc to fhla eod la tb* 
tottoia Pfpa orcau are tmatmlM bgr dliroraiit atartea 
of totioo^ But an have totod-ehetta. Tbaaa aro boona, 
flUod with Oo mpr eaaad air, and ptaoed be* 

Math ttoa bottom opeolnca of the grovp to 
pt|Ma aarvOd. Badi to the openings Into 
the Inttvldnal plpea above t« dosed bp 
nwaM of a Und to binged valve eaUed a 
g by t toi and into gronpa of pipes bjr sliding 
valfto otolsd sKdep# To cause a pipe to 
ipeabs U is onlj neceasair to open tbe 
p copto dlder and tbe pr(v>er pallet Ofdl- 
nartly there ace as many wind-dMsta as 
tlitoe are subsidiary organs in the instra- 
ment Thna^ tbe great organ or tbe swell 
organ wtu consist of an aggregate of 
pipes ssrved by its own speetsl wind-chest 
There are some big organs in lOnrfland, 
amt perhaps others dsewbere, which pro- 
vide mote than one wind-chest tor a sin- 
gle subsidiary organ. In the Town Hall 
at lends, Hns^nd, the pttos to the great 
organ art divided Into two aggrecatee, 
sadt to which haa tta special wiad-chast 

The eeveral subsidiary organs ore sub- 
divided into groups to pipes called itopt, 

Bach st(9 ordinarily conslats of a aeries 
to pipes bdonglng to a eontlnnons portion 
to tbe chromatic saocesslon to meslcat 
notes end ell having some especial tonal 
nnallty In oomroon Tbna, a Hate stop will 
consist to a series to organ pipes corre^ 
spotidlng to all tbe notes In some range to 
pitch a^ all having a date-like ton^ Ito 
play a snbsidlary organ, one first draws 
the desired atop-knahs or stap-habdleii, 
which In oonseonence draw the Sliders of 
the corresponding stops. No sound Iwues 
ss yet, because the pellets still block tbe 
way of tbe oompres^ air The keys to 
the proper manual or pedal board are now 
depteased severally or In chordal groups 
with tbe result that the oorrespondlng 
pallets are opened and the oompreassd air 
aUowad to rush Into tbe corresponding 
pipes. The organ bow qwaks In single 
notes or in chorda 

A little thonght win prepare one to un- 
derstand that It la quite important bow 
and when tbe pallets respond when tbe 
keys are depressed It is highly deetrable 
that nothing akin to a “hang fire** response 
ooenr In modem organs, tbe oonsole Is 
often at a very oonaideruble distance from 
many to tbe pipes. Tbe keys may, sc- 
eordlngly, be near some and distant from 
otheriL There ahoold be no dlfferenee in 
tbe response to tbe eorrsspondliig petleta 
It would be lutolerable to strike chords 
on two manual boards and one pedal board 
dmattsAsoui^y, only to bear from tbe 
three dUftoedt organs at three dlftmnt 
metants. It wUI perfaapa be gatbered 
ftom ttwea r e utarks that tbe aetton is a 
vttat feature^ becanss It is the very thing 
dmiMdsd upon to oenneet tbs roovesoetos 
ot fear and nallot 

A mpraaebtatlvo wtnd-dwst Is sbowtt In 

Mb se toh m 111 tbs inmp to drawlngi dn 
tWe and ngslA at the lower fight 
In ftontastoton^ Tha hoc A'is fbe wind* 

Xbd pnmtusmsd-air supply may be 
)0W thrahgh the olda or bottom. In tbe p r ese nt 


down through small hedea In the bottom of tbe wind- 
cheat Upon one of thsae wtrea being pulled down, the 
pallet will be opened and the co mpr eee nd air atlovrcd to 
nub In through D to the foot to the organ tube above 
Tbe mode to attachment to the putMowns to the pallets 
la by means to loops to wire secured on tlie under tides 
to these valves. The shders Vie Imig strliw to wood 
pierced at Intervals with ImliS. When the stop-knob in 
pulled ont, the slider sblfta so os to bring these holes 
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pullet eye and tbe pallHli>wn were at one end of tblsi 
In one of tlie \lews Is shown a model exhlldtlng in 
section the entire mechanletn, Indndlng the rocker ac- 
tion, from manual key to speaking pipe. Two white 
keys are In view, the one In front being depressed. As 
It Is down, so also should tlia pallet be down. This 
may be seen to be the cose by looking further to the 
right and farther up. A trannverse section of the wlnd- 
clieat Is seen, togeilier with the depressed laUlet end tbe 
spring uudemeath it Two allders msy be 
seen, In setllon Apparrnt]>, tlte wind 
iv>ndnlt near the one Is cut off by one 
slider, that near tbe other Is open, tbe 
hole through the slider bring In line with 
the parts of the air conduit above and be- 
low Consef|uently, with this conduit open 
all the way at the same time that the 
iwllet Is depressed, compressed air from 
the wlnd-cbest wHl ninlt In above the pal- 
let and up through tbe <ipen conduit Into 
tlie foot of the pipe Immediately ahova. 
The key being down, the vertical arm at 
its right Itand end Is up Gnnseqaently, 
the right angled lever on the left has been 
sllgliciy shifted dockwlNe on Its pivot 
There is, to the right, a second right 
angled lever The lower arms of both 
levers are connected by a horlsontal rod or 
link The effect of the clockwise shift to 
the left-hsnd lever was to shift dockwlss 
the right band lever The upper arm to 
tlie second lever was consequently de- 
pressed au<l a drawing-down to tbe links 
above effected That Is, the depression to 
tile key produml a downward pull on the 
pull-down and a depressloD of tbe pallet 
Ordlnsrlly, there are oliont stx Joints la 
a rocker section and these were naturally 
sources of friction In order to restore 
ounditiofis when the finger of the player 
was lifted, the sQirlng under tbe pallet hid 
to be atnmg enough to overcome quite a 
number of weights and sources of frlcHoa. 
Indnsl, there would frequently be another 
cvmipIlcHdon, Involving additional fiictioD 
This was a device known as tbe roUer 
board Its fumilon wun to transmit side- 
ways the pull designed to depress the pal- 
let, This needs explanation l>Ycquent!y, 
ke}s dose togetlter control siieaklng pipes 
of considerable slie. If heavy pliies were 
all to l)« put In the same vertical plane 
with the key, then for tbe case where a 
serlea of keys controlled a tot of big pipes 
of the same slop nr Mulwldlary organ, the 
wind-chest might be excewively weighted 
at one end Ah this was undesirable, the 
roller board was Introduced In order to 
prtMfde for a lietter dtatrthuiton of the 
weight along the length of the wind-chest 
J*uttVec* l»ig organ pl|ies cttiumme an Imr 
mense amount of air To provide ada- 
^ quotely for Its Introduction to the fi»ot to 
the pipe, the correspond tng twHet was 
gl\wi a larger area It will now be under- 
stood, iierbaps, that with this greater slaa 
of pullet conjolnetl with the action to tba 
roller board, the stirtng underneath tha 
iwllet Imd to bo u kwmI tctnmg fellow tn 
onler to rcrttore Tiornial conditions to the 
wlmle a< rion This siirlng, however, had 
to be ovmt»me hv the orgunUt In or^ to 
product' the souml We have here an ex- 
plnnatloii <>r the difficulty of playing many 
lower notiw on old«*r organa. In fhet, tho 
old system Invidved sLlU other sources to 
dIflIcuUy, purtlculurly tbs reslstaDCs of Um 
wind pressure which was added to aa tha 
tmdsnieath tba fndlvl<huil ptpee of the stop , and when number of stops In use was increased When tbe organ 
tba stop koob fa pwMt back, tbs unpertoratad iqmGea ' was a large one with many stops, and tbe fcayhoarda 
batwaen bolai doae tha air condultSL Nainrally, there were coupled together, It required constderabte exertlen 
1i 00 great dtOeiilty In providing tbe necessary medi- 
tfim for sfaUUog tbe Siidera ba<A and forth, except 
piirfuqMiwbtrvltMdiataiiea betwM atop and sCop-koob 
If eiMMkitoabte. But Ibecaiieto the patlet is fhr dlffer- 
apt Id tha olMr gyatem, the connection between key 
god paUat wao mada by maans to a atflea to Unka and 
ItoiCA HmM**^** ^ ^ tradUr aetkm. Tba 
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to bring out the full power of the Inatnimeiit , 
times the organist hsd to stand on the pedals and throw 
the weight of hla body ou the keys to get s big choedL 
Various sebemes were tried to batter mattara Tba 
most Bu cc sss f ni appears to have been a division to tha 
pallet Into two fkarta. A reduced quantity to wind waa 
introduced and thla reUaved the preaaure underneath 
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btfora tbm pallet wu oomplaUIr aepwiwd But the 
rnMiti now pnarible with modem ofiuii wm out od 
the queatlon 

Ad improfeuMBt wm made la BaglaDd It eoMistad 
prlndpallr of a Uttla Mtowa about sId* liMdMa long 
which wai glTM a duty In eomiarttoo with the actloa 
The organ wind ItaiU woold be admitted to thia bellowe 
hir tbe etroit of the player agalmt a aniall raWe Tha 
wind niahtai In and expanding tlie ballowa tbe roechan 
icil moTWMftt of the top of 
tba ballowa waa tUlUied to 
flipraaa the pallet 0 B Bar 
ker the Inrentor prored to 
be a prophet without honor 
In Ua own country and went 
away to Pranre whera tbe 
practicability of the new 
Idea was eatablUhed After 
thli, hU own people woke up 
and the pac am a<« leter te 
came In time a thcronf^lty 
recognlied feature in sue 
teaafnl orgon building Mod 
< m orga>ui *>f tite nKirt up-to 
date character are under 
■tood to tue nettona whoae 
derelopnient was fouAded 
upon thIa Inrcntlon which 
datea back from about t832 

In the cld duye before 
Barker and his pr g r c s sl ve 
contemporaries and succcs 
aom liad met with full sac 
CMS In Introducing tlielr 
Ideas an ordinary key wIhd 
coupled required a preasnre 
of 20 ounces to depress It 
It Was n< t uncommuu t find 
bass keya requiring a prea 
sure of *10 ounces or tm re 
There la In New York City 
an organ haTlng bass keys 
reqalring s israssure of 40 
ounces But tbe modem or 
gan Is built so that a pres 
sure of 3 to 4 ounres Is tbe 
standard effort required The 
pneumatic action as devel 
oped by Willis CarillMloll 
uiMl many others Is for short 
distances between key and 
pipe a flne device and le 
said by competent authority 
to be prompt both In attack 
and in repetition 

Apparently tbe first instal 
latlon of tbe MhNiar pnru 
mafia action was made In 
the construction of the Mg 
OngllBh organ In St Paul a 
Cathedral London Tbe or 
gan waa divided into tw> 
parU and the keyboards lo 
rated In the one half Ondtr 
tbe old system this would 
have required running track 
era down to and underneath 
the floor (30 fiset below) and 
up again Tbe builder how 
ever used tubee instead and 
fbua arranged that an Im 
pulse of air should pass 
through and accomplish tlie 
desired result with tbe aid 
of pneumatic levm This 
action has been praised and 
oondemnod It Is murii In 
use, In a modem form and 
Is doubtless snoceegful under 
flivorable drcumstaocea. A 
long distance from key to 
Iripe la apt t prme a large 
ttificulty In the way of Its 
■atisfiutory nse I’neamatftc 
Impnlsea travel slowly— at a 
H >eed which does not reach 
1100 fset nr sen nd A»d 
yet it bertme desirable to locate the organ at potMs f|r 
froBi the player As late as 1800 la reapoaea to m dO- 
Mte flsr eorli aitaagemenu m would peradt Ihe ajy 
gaslit to be very (doee to tbe cathedral choir a 
Rttlieh eoneeHi etated that Dama Mature stood In t^e 
way 

Today, b ow ew , orgm ere built and di stri b uted m 
over^ Tbe eoaeble le even tuovable from point to point 
The taMtantaaeons ac tiop and incredible vetority of the 
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eiectrie current SMbe It an Idoal agend Biff Ihe 
mtssMi 01 tbe teiputee ef tliii mm\m |h 
widely e sat tef ud pipes. Tbe irto atteeipto 
have tMSi^ M the nsMt pari; b«t tM i 

memel Im wee se attractive ttael bandere fotd 
tore perMvere4 The origlaal Invention has 
ascribed to Barker, already m e ett o ft ed, and to Dr 
POeebavd. The early ea pe rien oes w ea lt ed la a jpoeg 
reputation fulr etoeCric actlona. The revlvut of ^ ' 
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^fdtoffertffnt , 

many topOset 6s4nan Iff Ow 
ripffdwf tius to a aiMEr 
ttote |or Qto sipp4npb dr 
•topMidtoi Bom towane 
hade Btoghhayg eo^t mm 
e part e< Wto 
m the eoiM 
of stops and tomm m 
stop4Mr way es eaai tM 
form of an ivorff tabtst O 
Is only nrewnary tor fhe or 
gantirt to touHi it to got tha 
■errtes desired, WHharOW 
of them, tbe flagnr riswiy 
passed along snfltoee to pwl 
great masees of pipni Into 
and ont of actloB, 

A second great advanee in 
organ d evt i np w ent bM to do 
with the nsriUfleattode of 
tone that they ho brought 
about by snltabto aMaoto 
Tone hu to do with the 
quality of eound and to oon- 
esmed not at aB with Ita 
fundamental pttdi It to a 
dieeovety of the mnetoenih 
century that the diwercnce 
In quality of musical notes 
trow dtttferent lastnnnciits to 
duo to tbo nambtr, niatlvo 
etrength and distribution of 
cartalB snbsidfsiy sounds 


If there are no overtoasa, tbo 
sound If pure. Perhaps the 
best exan^e to the note pro* 
dneed by m tunlpg took 
Moot nraelral Bounds am 
however oowposlto*-4faat Is 
they consist first of a dond 
Dating port soeaid wboae 
pitch to reckooed as tbe pitch 
ofthewhoto and, second, of 
an as a mw edt of wsaber 
sounds Of bigbm pItxdL If 

tbeea oterisnea art very vren 
rontoied to pure tohW bavto^ 
snob pltifNi as to a 

proper toMlaa etowd, tons 
the total effect is ptoatoajr 
and wa say that It to a wriT 
cslaoviML Ilnt,UttMm,ars 
oMrtaaet mtohihat thStetol 


aids of a . 

bavpanolsa, 

iOHr^ ItordManfi vHtooa IM 
bdfih onset Iff atttfi 
dnsd and hr not 
to the ebt 

If the ieittdahBnlig I 


iatat M wn^ It WMB% to to msIM to Mr llataM 

a«VM ft.WQ*a •|MM«n,1ito'M»ito> alM 

R*oowtrBCta4tM4taKW4«M«<awA «fl| 

ttotoMttrtowtoMMk ftowtoto*** j t m tourm i m ttoa 
Ntoto to* attu «biM 

Kattnily. to* nwtoir k** tan awtotaia t rt ta tta 
nsttoan ten**t to^ifton?*<ta|gMtottoto^>* 
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ntlMr iMB viwB iw «I9 katr 
iQ OtHir 9&tm — y b» iitirttd ty 
IMuOmOt, tte fwBrt>p 
^ l«i» M d VMictI oota «M th» vatkar 
fK MgM pttcti am tcmad tba pmrtiks 


Irtf flQ«»4 ovt loot ««s that, whtto tba 
tf % tvba la a prtndpat twtor datamtiiiiia 
ll tDM a( tha note ottarad bjr Jt, thla waa 
buihor, Thoa, with tha tuba aaad la 


ara atUl aavanU otbar taatoci which csotttmrata to thla. 

Baaa la tha ohiar daarib Iba ihitaHal aad iihaiw wan 
aadantaod to tnananoa qaahtl^ ^had it was alao an 
daratood that aa apaa pt^ pata a dlffaraat qaallty ot 
toao tbaa a atoppad oaa. tEha dlWiHMioa with aa, aa 
r aapec U thla laat polat, la that wa bare aome compr^ 
haftrfoB ol wfar thla ta tha aaaa Wa now know that 
tha uppar par^la ara diftwairt Thua, thi> pltrlMa of 
tba aarlaa of partial^ bijlhhiag with tho first, for an 
opaii plpa nay ba nprwwbtad hr tha aertoi of nmnbara 


I fhiida* 

_ - tw pfo> 

, I tba Upa 

thh pcnnra 
wa Ilia air |aC laaoltic from 
lha immth, tfwa, c two 
pMWia Mow tttddia O; o 
pna btfowi nlddla C 
thwUV aM C qua octavo 
mf 9^ ba prodwMd 
wUhMh tbaaplng tha tuba 
lwigth » w by hmar bolaa or 
valmb In tba a iuat 
balaaf nhUDa C and alao tba 
tat ah^ a a e oo d octaraa 
‘la O nay bo «oC 
Intrododaa any 
roC lanftb Next, wa 
mky jfet V abovo Middle O 
and tta twtava abov* rtn 
ally, wb may alao fot P. r 
and J|^ of tfeM octavo above 
that baalminf with mlddla 
0 Upon raallalog the fdprw 
fotng^ one la prapand to an> 
daniand that wind preaeora 
Itaa Ita part, and that 
Wabdr notaa may ba d^ 
w io pad by incnaMna it 
Ita old organa earn ta 
have haao volead upon very 
nodarata 'wind p r ea nr aa 
aay« from H omoa to 1% 
ooUeea par aguaro inch Tba 
praaonna ara naoally statod 
In tafna of tha Incbaa of 
haigbt raqjtad hr a bead of 
water to produce an rqmit 
pcaamra. rron this potnt 
of vtow. It may ba aald that 
tba md onmna ware fan- 
orally voload in tba range 
tHtoSldcbaa ThiaenaCom 
voaw apparently, from tha 
naa of tba wlndiMa in 
vented about idTT by Obria- 
tlah rormar It ebnalata of 
a glaai tdba having a doublo* 
it ahipw A little water ta 
put into the tuba and tban 
MO and ta inaerted, along 
with a aochat, Into a bolo ta 
taawfnd-ebaic ttaairptam 
aoM may* If tita taba ta 

oovorad pMpafdy, N amda to 
bold tba water ta tba mm 
dtakantOaotbatit wflidiw 

dona dUtamt lovato In tha 
two mtlcdl anoat oaa On 
tat of drawtana Tha 
dtahrtnoa ta lawl ta araol^ 
tally the bead of water 
tatantatam and tbecafora 
rnfm ta pcaaence to* M 

5 t 5.S-SS^ 


5£**2rti 
a ud M 


w t« ifll 
filUU 


^ buuri, 

MMi, ««r b, dlflVi 
fltttaMi fttf dUCanot 

sgtfjsatgg 

.. ^ yfunAfiim ta 

' ‘ t, taod 
,ta 9Ut 






Mm»* 


TjVitai tadpd #d TMrtMta wH, taM, 


1, A 8, 4, etc while tboaa for a doard plpa^ by the 
aarlea of numben 1 8 h, T ct« That la, thaaa nurolM ni 
abow tba relatlvr nambem of vibratlona WlWi tha open 
plpa we grt the ■m.ceitiave octa\ea of the fundamental, 
whlcfa naturally tend to atrengtlien that aonnd One 
idMHild bear lu mind In HUM noinNtloii, »hnt the ofCave 
next above i« alwo^a got h) multi] l>litg by 2 It 
one wrltea out the teo Merles nt wine Ungth he will 
have opportonitv l» Nee that the diet i nuljitM of the 
second plmi (miuvih of the second But tltese oHnve 
« ho4*M of the MW oml aie 
doubfleM In general ratlier 
fuiiii so that n better enra 
IMiiisnn 1 h simply to view 
like find few (Mirflals of 
eu( h OH sulwtuntlally the 
whole riiUM If ee regard 
1 2 ^ 4 a«( till lluit corre 
■twiid t) tiH (icn pl|M% and 
1, ^ 5 7 as nil that rorre- 
SptOHl I » rile I Med pipe we 
are ready ti see that the 
open pipe i.hcH a simpler 
suQii 1 stm^ 1 H ll«e nnl) 
niuiilM r IK t an ( tnve of the 
fnndmneiital W ith the nnm 
ben of the tbsed pfjM. at 
hi\e f ur iimiunl numhirs 
no lie ( f ubUli 1 h an octnve 
re] 1 Mill tioii <f the oilier 
lla H€U pipe thus ana 
lyw 1 Is i»en*l\oil to uiier a 
pnrti an 1 Mlinj ler t >ne nie 
I low 1 pliH h> adding 
niaiki I dlflertnivN gives 
f nth Ji more hiiUlant srutnd 
Tluit Ir a UKthml of get 
tlnu i klml of sabstdlary 
pHiilAl If two moMlca] 
ton M (f dirTirdnt plUh nre 
souiiih d locether loudlv 
and cootlnuoaslv secondary 
toms will Im lieurtl In imr 
titular If iw trMin pliies 
ImvlQc un Jntf n il >f a fifih 
one of ilicm f (.t 1 1 ot tavea 
below middli C ) anti the 
olhtr Mr (liefwecn i ( and 
(X ( ) aic sountled fogtthir 
ilure will lie wunded a note 
that Is an mlave bel >w the 
lovter tine Tlds Is < CijC 
TIiur bv UMlnK a pipe 16 feet 
lfm,« In tvmjon 11 m with an 
otlar 10 2 1 feit long an ef 
fist Is Md timt ordinarily 
retpiires a slmHnr pipe of 32 
feet In Ungth In this woy 
Is got the Wilts of notes in 
dUnletl b 3 tin laliel on the 
stoiekiioh an Mf*vt te«sil 
sal Anothtr mithod of 
getting II low tone h\ similar 
means Is to sound slmul 
tune iukIv two pipes a major 
till! (I apart Jwo octaves 
beltiw the Inver one of the 
tu > vlll MMind This may, 
perhais never have been 
utlll/ed as a means of pro- 
viding a siMMinl mrics of 
noUs M simply drawing a 
stop km h but the organist 
liliipM if Is privtleKed to make 
OHO c f It He may thus pro- 
dn L lover w unds than the 
organ Is snpposed to be cap* 
able 4 r hv pJaiing two pedal 
luUts simaltaoeoosly 
The opm diapseon stop of 
tiM great f>r),an is tha series 
of pipes In an organ wbldh 
may he regarded as the 
foundation of the whole 
musical capmtty of the en 
Hre inatnunent These are 
erdinaiily idnple open pipes 
of wood with a suitable foot 
About 18QS an advanoa 
made by a builder naued 
BcimlM was brookht Into 
pronilnenoeL He gave the 
mouths of tbs pipes a ntvrh 
greater srtdth and provldsd 
for a freer blowing The r«- 
Mlt waa aa taotuaae ta 
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power nnd alio In briUlanca AppartAtljr, howarar^ tbla 
treatment ylirided a bardmaa of tone aM loot tbe atnj^ 
inff (|uuiity of tbe older open dlapaaooa. About a quarter 
of H f-encurj later, Hope-Jaoea barrowed tbe montb, in- 
Tertod tbe laiiffold, and tblcfcened the metal wall The 
llpH were covered with leather It Is dalmed that ttala 
nifthod enabtea atrong preaaurea (up to AO Indies) to 
be used, without the unwanted hardneaa of tone. The 
general reealt U underatood to be aubetantially the old 
open dlapaeou but with greater power The leather lip, 
aa applied to organ plpea, haa become very popular In- 
deed, both In England and America. One of oor draw- 
Inga ohhwa a Hopa-Jonea open diapason pipe with Its 
Inverted langnld, leather Up and dothed flue. 

Mixture atope are apparently becoming obsolete. A 
number of mnka of pipes were combined with tbe idea 
of adding upper paiUnla to old dlapaaona poor in over- 
tonea. The mixture atope have become unpopular prob- 
ably not an much becaune the theory was wrong In gaa- 
eral principle^ but because tbe upper partlala are 
comiwratlvely too powerfuL ^ 

Tim yhtle atop la on Important part of any orpm 
The modem development of tbeee ptpoa la largely cen- 
tered upon Htopa luiTlng the family name of Tibia One 
furm of this style of pipe la made of wood and on a 


Ui^acnlt; 11m mouth la i^Med on the anmir 
the pipe. The block la lowered aomeedMt and the thMli 
Up la covered with a thin atrip of leatber. The wind 
preoBue may be anything from 4 Inebee up^ There aie 
whole grottpe of modem stops known as varletlee of 
tibia Thug, tbare are the fiMo awitie, MWa ai<aor» 
iibia daroy etc. 

Among these modem stopa whtdi belong to the gan-^ 
oral advance are certain ones which Imitate atrlnglid 
Instruments. William Thyme la the treat moderh 
plooeer. In 1880, hla iMng atope were brought to 
pnbUe ■attention by thaMxhibitlon b^d that year in 
UvsKpoM. Ha has beew^hm^hy BoimJoiiie aad 
oChea^proareealve oC%gana. 

The use of the reedma pipe la a very andmit ipattHV 
dating badi at least to the times of the oM Bigyptlana. 
Tbe ahcfdNrda pipe found in the Itvol today oonatata 
of a tube with a nod or atrip of cane in the aoatl^ 
plecsL The darlnet, however, la to be regarded aa the 
immediate parent of tbe reed pipe need In the modem 
organ. There have been reed plpea In organs for many 
yeara, hut It wia not until DO or 60 yeara ago that the 
great BngUab organ builder, Henry vnilla, began to 
develop tbmn. That tbe baie quaUty of the old pipe waa 
poor la thought to be wlfnnaaed to by the old Instruct 


tion bookg ttf aMftilfcfii jdlthe otgaht ttlh^heeiw 
•(•Ml ilwt tkf twA 

M tr tlMHrivw; tkat « „ 

oBBar groap or naa pipao anew ne empieyed along vvnn 
the reedh WflUa changed aft rceda vreaa, 

aome of them at least, eitarantertaed beauty aftpnii 
Vine slinple ptpee of the open atepMI varMW vmw 
not needed In eonjtmotlen, Sven In the harttw ef 
power, be ralaed the wind pi eaa i r e aad gat H flvWh the 
reed pfpea-ulooA WUUa aaeme tq havw heik tha 
to prove that roaghneaa and rattflUf ^0Mid he ahtbu^ 
removed aiiB|dy fey iitvlng the reed todne preeUMy the 
rigid enrvA He preveoW aw ef tim big reed tongw 
t^om m a M og vtteatloiiB la too empbatle a by 

aecnrlng to tbegs weights of braia 
Tbe use of doaM»length Mtea for trahW notes made 
possible great hHUianey and power. 

ncpeJonm aatlngusehed hlnMNdf In the deparUnaat 
of reed Hpeii aa elaewbere, bnt he does not sew to 
have been a ptooem. He added to the raaulta attained 
hr W^tUa and otbera. Tfaua, be has Improved the WtlUs 
durne reed |dpm by doubUng thg pieaggre^ adding to 
the loading, and tfaldmntng tba teogOA Hla doubla 
EhgUrii horn and etoe horn are examplea of etopa ef 
pe rfe c te d beauty and power 


The Oil and Albumen Gintent of Seeds 

A Study of the Conditions Under Whidi the Seeds of Oil-Bearing and Textile-Flrodacing Plants Give Their Hq^ieat Yidda 


T he Importance of obtaining ibe greatest yield of 
oil and fat as well aa textile fiber and albomlnooa 
matter from the various oil and textile plants la evi- 
dent, and during the war the neceeolty for maximum 
yield was accentnaled very strongly in Germany For 
this reason a very detailed study of the conditions 
under which the plants gave the maximum yielda waa 
undertaken. The results of the experiments are de- 
scribed by T)r Kleberger In an addreaa of which this 
article gives an abatnict 

Tbe plants studied were the rapeaeed plant, the poppy 
plant, the fiax plant, the hemp plant, and the dodder 
or oU seed plant Tlte Uterature waa investigated and 
waa found to be very scanty on the aahlect Inveetl- 
gatloos were made by some experimenters on the con- 
ditions of the formation of oil and fat in the seeds of 
various oll-beartng plants, but nothing was deme in a 
Cfmstructlve way to determine when the fmmatloa of 
the oil and fat was at a muxlmuin 
In the present Investlgutlons tlie seeds were tested In 
three stages of devplofunent, as followa 
1 In the state of green ripeoeea. that la, In tbe oon- 
dittun where tbe green seed was oompimely developed 
without there being any visible signs of the ripening 
of the seed having started. 

2 Id the state of yellow ripeness, that la, In the 
condition where tbe seed shows Its full growth and 
manifests visible signs of tbe beginning of the ripen- 
ing process. (The color Is not necessarily yrilow, It 
may be light brown.) 

8. In the state of full rlpcncas, that la, in tbe condi- 
tion where the entire plant hus reached a stage of com- 
idete ressatlon of growth and where the dlOdflahow 
their normal ripe color 

In all the seeds that were investigated. It waa fband 
that the total c«>ntenr of the seed In nitrogenous si ' 
stances was at a maximum always in the stage 
green ripeness. Similarly, tbe content In amidsy and 
albumlnous-llke substancefl was a maximum under this 
condition In the name state of greoo rtpensss, the 

content of tbe seed In true albnineoa was at a mUtt- . , 

mum inuHtss In tM proporflon of true fhts la only 

Tim true albumens vary between hbout 10 to about from the yellow ripe stage to tbe osoditloa of 

20 per cent of the total nltrt)geiious suhabncee In the rtpeosm. The following condnstons are dravm 
seed nt this stage of ripenesH. When the seed reached 1. The maxtnibm oontent of nltrofiaupus sUfafkahoss 
the condition of yellow rtpenm, the amldqa la the seed wun In the green ripe stagy. It la de- 

decreasetl considerably, and llkai^se the ^ndUrt^ creased In the yaBow ripe and^iU rfpe state 

Uftal nltrugin bad been reduced to a considerable ^ — 

tent On tbe other hand, tbe true albumenaksbovm 


altuatlnn changes radically Due to tbe fact that the 
need hoe gained very materially In noo-altrogenons 
anbetancea, the percentage of tha nltrofanous oonsUt- 
uents has decreased very greatly, and the amldee 
have been reduced likewise to a stiU greater degree 
On tbe otbtf hand, tbe true aUmmena have Increased 
very greatly, so thst at thU point they amount to 
more than CO per cent of the tots! nltrogMuma sob* 
stancee present In the seed. Here again In the case 
of the hemp plant, a notable exeepOon la to be mei^ 
tioned In that there Is scarcely any increase in tn» 
albumen content to be noted at the stage of complete 
rlpenees, compared with the proportion In the eeed at 
the stage of yellow ripeness. 

In all the seeds in the green ripe condition the 
amount of fatty snbstancee present was sxtremcly 
smalU The seed In that condition appears to be mad* 
up of layera of waxy and resinous subetances which 
cover the seed coat and protect it from external Influ- 
enoes. Tbe percentage of true fata of the total fatty 
msthff in the seed is also wry small. An important 
change takes lOaoe by the thne tbe seed has raachsd 
the state of yellow ripeness. The Increase In tbe 
total fat content has been so largs that in the case 
of the poppy seed, flax plant, and dodder seed this per- 
centage of fat Is almost two-thirds of what it is In tbe 
ooodiUon of complete ripeness of ths plant However, 
tbs quantity of resins and waxes is stlU comparatively 
large and It still baa a very constderaMe iadnenoe on 
the quantity of true fats present in the seed. 

It is only when the seed has reached the stage of 
full ripeness that In reality we obtain a^fue idea of 
what tbe oil seed contains Vo# the realns aad #axso 
have been redooed considerably and the’^fstty sub* 
stances In the seed amount to abdut JpO to 46 per cent 
of tbe total dry weight of tbe same. 

We again have an dxception to the rule In the case 
of the hemp plant Hm it appears as If the greatest 
part of tbs true Mif content of tbe seed had Jieen 
devMoped at the time the seed #as ytUow Hp%asd 
tbs Ineresse In the tcM fat q^^iUsat aa well as the 


a decided tnerruoe, but this increase was nev eithel sss 
amaller tlian the decrease In the amide oontentr^ Ibis 
Is why it aiH>eQni that the nitrogen content that is 
tbe content of tbe seed In gross proMn matter,}^ la 
conslderabty reduced when the seed readias tha Mte 
of yellow ripeness. One exception to the mleWllslF 
be mentioned at this point, namely, in the caa*^ 
tbe hemp plant In this plant it was found tbat^ at 
the conditloo of yellow rlpeneM tbe amide content of 
the eeed had beM reduced very Cbnslderably In eon' 
tnwt with the true albumens, so that about 46 per 
cent of tbe albomlnous materials in the seed were pces- 
«it as true albumens. 

When the plant has ripened completely, then die 


2. In the«yi^lnw ripe coodfQba, tha ttbogen^coa- 
tdiit Is ooaMfbiM overwhrimifii^ *d aoMlImthoas 
matsrtals, aaddilkete; In the Ml Ttpa^jMSM true 
alknmeiis pramnltete 

#hldh ivica mf- 
pesn ^^psodl. 
part irf the noa- 
19 ei WNhMa. 
Whan thh pta&C has 
mc&d tk* 

A ftn tent in fatty -s^iftMig has been f&cMieid aartirt^ 
an^T^ hu 

grown considerably, In the state of conMete ripm sw 
It baa reached Its gre at est d e r ehni Hen t, and m 
pordott of nsliia agd ^syeg In the qsed Int^hsin 
c or te s O o ndtn g ty rednesato a mUtfmete 



An explanation of tb eee phenomena ta 
ease in the sdenos of plant physlolocy. This 
teaches ns that when ths plant Is yoolig there Is fbmd 
In it a preponderance of snhetancee which are ef nutrl- 
tloua value and which are required by the plant to 
build up new cdls and grow These sobstanoes are 
then present in thrir maximum degree aad oontaia 
largriy nitrogen In their composItloiL As tbs plant 
grows older, that is, as it ripens, these nitrogenous 
subetanom are no longer required by tbe plaat ft>r Its 
growth and are then stored up as true alhomsim la 
the Seeds. 

In tbe same m e nn e r the edeoce of plaat physlotogy 
teadMB ns that tbe fhtty substances in the plant are 
stored la the seed la the ipazlmum degrw when the 
plant has reached Its maturity The evtdanaUon of 
the one exception In tbe case of the hemp plant canaot 
be givwj at this tirae^ but requlree further study 

A question of very great Indnstrial and agricultural 
Importance is what happeos to the albumen and fat 
content of the seeds when they are nepsd la vurfoos 
stages of ripeness and then stored In tbe granary. 
To answer this queethm we reaped the eueds la varkne 
degrees of ripeness aad stored them in the granary 
for eight weeks until they were thoioimhly dry 

It was found that the eseds reaped in the green 
ooDdiaon shrunk very eonsIderaMy, so that their outer 
surface was compleMy ahrlveled. Thtir total nttte* 
gen content was almost the mma as that of the seeds 
In tbe yellow ripe condlthm, but tba proporUoa of 
true albumen was mueb leas than In the seeds that 
were reaped In tba etage of y*Bow rlpeoMS. Then 
WM Iees,|tabkage la tbe latter seeds and their nitro' 
ged coatenk^ ^ aormal, nevsrthelete the 
peroctttags true albumens present was conalderaki^ 
less than that la ths seeds that were reaped in the 
ooadlUon cdjMl ripenoas. 

Ip tha lafw sort of sesds no riiaage airsirsd to 
tabs place axceiA a eoasidirabla loai of wator As 
^ as tha contfte of fhtty suhetaaoss u c^oeeraed, 
« sewl* reapedUh the green stage, after they had 
bsctt stored.fbrl^ months stOt oontained an «» 
tremeU sman perdsatage of «ata and oas. there ImV* 
big been aiinoet no bicreaae la tbe fat content at pS 
dttrihg the pe ri od of storage. On the other hand, in 
the caae of the e^ which were harveatedlfn the 
yellow ripe ipondttteg, the storage appeared to effect 
ea ihmaee in thq tet deatpnt of the sente Tl# 
increaa* vrap appcudpbte The proporifou of 

4m fate>iMhnaM gmter, but the total Ms in tea 
aeefs iNa mn thgt la the asS^ which 

weru Mmkd Jjirban tjhsy were aUgcMely Hjte la m 
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Engineering in Truck Tire Building 

P *wwgP * Which Decreafle Wear, Prervent Slipping and Increaae the Economy of l^cik Operation 

By U. W. Siauon, U£. 


T IMV MPWWntw ttwn hmsto iNiiidti or tubes of mblMr 
mnsmSSOsm ttM wbeols of % motor veblcie fbmX 
Buuiufucturiiif science Rn<l 

Isbomtcwf wwrk most enter Into tbeir mrodoctton In 
order to wvers reqnlroiients of presnt dsy 

ti^oofcliMt' IVndc dm must not only rastsin the weight 
of on mripnded TOhlcto but most gboorb the Jolts snd 
Jsrs of row trsvelf must retsita a linn grip on 
wet, sHppery or soft blgfavmys and. In the case of the 
rssr wbssUb most trsnsnlt the enure power dereloped 
br the enghwi (exelaigve of the slight fHcUunml loesee 
m tronsmMon, bearings snd the Uke) whether It be 
tm or My horse power. 

To meet these smro cnndltlons of transportation, 
tire tnanhfsctnters bSTe designed three principal types 
of track tUes. The newest is the pneumatic tire which 
Has dsTslaped ftom the type used on passenger cars. 
The gdtantgfe of the cord fabric used In the con 
stroction gf cord paMcuger car Urea has made possible 
the ilgrige of practical paemnatle track Urm up to 
s eren nd eight Inches in cross-sectional diameter snd 
has resetted in ths experimental nee of alses as Urge 
as ten and twelve Inches. 

The carcass of these Ures Js practically the same as 
thoas used os the larger passenger cars, except that, 
as the diameter U Increased, addlUonal piles of cord 
fhbrfc are used to enable the tire to withstand the 
high pr essures to which the casing U subjected when 
s heavtty^loaded track strikes an obstrurtton In the 
road. Tlie elghMnch pneumatic Ure, whldi la ths 
normal s|se for a 2H to S>toa truck, should carry 110 
pounds pw square Inch of normal InflaUnn pressure 
and tliU will repreaent the normal strain to which all 
parts of the carcass are subjected when the truck is 
stationary and whether It be loaded or 
empty When travelling, however, the fpss= 
hamtaer blows gtrack by the rear wheels 
as the vehicle passes over aetiresslotis or 
obatracUoBs In the road increases this 
pressure greatly until it may reach fbur 
or five Uroea Its normal amount moment- 
arlly The omnpresslblUty and eUstldty 7*fi^ { 

of air enablea the tire to absorb such Jars l.] 

without great danger of sodden Mow-out ^ , i 

TbersCore, U Is a matter of wonder, not 
that the pneomattc tire when used In " 

seme truck aerrlce does not give greater u* 

mileage^ but that It can average from Wilh < 

dva to seven thonsand miles each, with sort dj 

the necessity fbr s removal but once ifum i 

during that period for repair or replace- 
ment. H ■■ ■■ ■■ 

If we consider the larger stses of truck 
pneumatics— tboee which must carry Inflation preHnures 
of 140 poimds per square Inch— we find an Interesting 
Sltaatlott. Regardlees of the load on the tire, the 
pressuiu fbr each aqoere inch of surface of road contact 
will be 140 pounds,— «i pressure which may well serve 
to rut soft asphalt surfacca. Tbe pulling power of the 
pneumatle in snow or mud Is great, due to the raunded 
contour of the tread which brings addlUonal surface 
of the side wall into play as tbe tire sinks deeper In 
tbe mud. NevertbelesB the average pressure of tbe 
Ure wilt be 140 pounds per square inch. This will 
prevail whether the truck be loaded or imipty, aa al- 
ready stated. As load is added, tbe pressure, fortu- 
aaMy, does not Increase above this maximum, but the 
tire IS flattaned so that a larger surface (each square 
inch ot It carrying 140 pounds of pressure) U presented 
t« ttU'^raad. This is a feature of pneumatic track tire 
operatloB overlobked by many county auihorlHes and 
htglnlniiy oonmUsloners In their short-ulgbtfMl attempta 
t« ttndt ttpok loads to an tneOMent and absurd maxi- 
mum. Bttrii blfldtwky engineers would not be tempted to 
pehkit Ihe usr of paeumaUe-Ured tracks in preference 
to thoee of solid or cuidilon tire If they realised that 
the square Incfa'itf road oootset ef the 

pnemhutte mSd tradt U the bam% regardlem of the 
lokd«alM4d.gMU based enUrtOy on tbe neoesaary tn- 
lUttuik pi urapri. If this IndaUon pressure is reduced 
MoW ike fheottmanded amount, the tire wIU become 
HutWhSd, urUeh wUl cause bending of the side 
wWqwiilid A rdpM fiiwratton of ths various of 
du# rsi««r of Whkh the carcsss to eomposed. 
1MnN^Ui|«vks> tiramere ssrksndy than its opsratkm 


may enable perishable loads to be carried at fairly 
high speeds, but tbe cost per mile fur tin* two rear 
tires alone of a three-ton tradt Is nearly f based 
on tbe not-usually^obtoined distance of lOiOUO miles and 
making no allowance fbr the cost of repaint for blow- 
outs, punctures or retreading. 

Tbe solid tire to a tire which has been used Hlnuwt ex 
cluslvely on tracks up to a few yean agiK It is reliable 
In that Its mileage can be predicted with comparative 
accuracy It Is a considerably cbeat«r tire than the 
pnoomatlc and tbe mileage which it delivers Is some- 
what more. Excessive wear does occur in tlie solid 
tire, however, and tbe cause repr es e nts one of the most 
serious fbaturss of tire oonstractlon with wblch the 
designer has to contend. 

Rubber cannot be compressed but It Is sufllcicmily 
elastic BO that It may be made to flow or lie repmmi 
When we immp air Into a pneumatic tire, ae comprees 
that air because we force a larger amount into tbe 
some restricted space This cannot bo done with rub- 
ber If we place a pencil with a soft eraser uprtgli 
on the desk and pnsh downward on tlie rubber en^ the 
eraser wUl be made to bulge out oil the side. Tbe 
rubber Is nut compressed but it to replace<1 What it 
JUUp lost In length has been compensated for by Its In- 
WMUW in width, represented by this bulge 
^ When a rubber tire Is subjected to load on the track 
It becomes flattened at Its point of contact with the 
road Tbe rnbb^ thus dllfMaced must go somowhore 
and it "ootes out” In the frtrm of a bulge at the fnmt 
and rear of the flat portion. This bulge follows to 
front of tbe tire as H rolls along the pavement and 
forms what Is known as the ^traction wave " As tbe 
traction wave rolls round It rontlnually stretches 


£ yERY tfuci met itnd t^eiybodj/ irho sccm truck* omktng thar 
fionderom wem through alresif and over routfa muil have ohterved 
that, Oi Afr a^ouion mJa, there are three pnncifial (ppes of tire* 
We have ike pirnn eehd Ure, the iemi^bd type, and ike pneumatic 
The kfman might heitloto to cloutfu (he iobd ttre and the notched one 
so holdtp m digereni group*, but Afr 5[ouson make* d clear that ihu 
Aouid be done And he make* clear, tvhat might have been empected, 
dial there u no general answer to the qae*tion **What ktnd of ttre shall 
we use an our tnicfoP'* It ail depend* upon what we are gotng to do 
With our truck* wtai sort of load* We are going to corrp, and what 
sort 6f road* we are going to msgl Bui Mr Slamon can UU U better 
than we con, so we l^e iC to Aim. — ^T he EIoitor 


vorious sections qf tbp''tlre, for there to no place Into 
which tlw bulge may flow Thus, smooth solid tires 
will be worn down even tbongh tbe truck be operated 
only over hard, well-paved streets. 

The fact that the rubber of the solid Hre has no 
place to which It may flow when subjected to pressure 
greatly roduoes the resiliency of this tire and makes 
It bard riding and unable to absorb the inequalities 
In a road surface, with the result that the truck to 
badly racked and damaged through tlw undue vibration 
communicated to it 

Thus the prlndiml advantages of the solid tire are 
Us longer life than the pneumatic, its rcftoblUty so fur 
os fVeadom from blow-outs or punctures to cuncprned, 
and its low initial cost. 

In onler M overcome the objections to the solid Uro 
snd to provide something with a certainty of mileage, 
reUablllty, longer life, tow Initial cost and sbllity to 
secure traction, englnsers have designed the cushion 
or seml-soIld type of tire. This type of tire depends 
for its action on the theory which we have already 
stated— 4hat rubber Is not compressible, It to merely 
replaceable As we have sson tlmt the traction wave 
reprewnts tbe greatsst element of destructhm In the 
operation of a solid tire It will be reaUacd that tbe 
use of propetiy-placed displacement notches may servo 
to overcome this dliflculty In tlie cose of ssvmral 
tirptcsl Hros of Utto make, these notches are placed on 
each side and sxtend well In toward tbe center They 
art not ptoced opposite each other, bat are ataggered, 
wl A tbe result that each eectlon of rubber thus formed 
to bounded by a notch ef ample width Into which the 
rubber may **flow” when that section of the ttra la 
subjected to contact with tbe pavement, under load 
Thraugh this locaUaattoa of the strain the extonrive and 


continued stretcblogof the ruMier of the rire to ellDilii- 
ated and tires of this type deliver inlleagCH greatly In 
exceas of those secured from the simple solid tire 
Furtbertoare, sm h dtoplncetaont notches or other 
recesses furntoh positive grip to any kind of a rimd sur^ 
face, \\hlch will eimMe tlie truck so equipped tu negoti- 
ate snow, sand, mud or slippery pavements wUbont the 
use of chains. Kuch tires give from in.000 to 8(^000 
miles of service at an Initial cost of one-half that re- 
quired for u pmniiiutlc of equal capacity 
The noUhes in suih a semi-solid tire permit the dis- 
placed rubber to flow easily and freely The resiliency 
of such a tire to much greater than that of a solid and 
eieii appmuclies that of a profierl) Inflated pneumatic 
The hammer blow struck by such a tire wlien it travels 
over an obstnicllon In the road to abmrbetl by the live, 
cioatlc rubber which, instead of being forced nut Into 
the form of a bulge on each aide, to merely moved or 
displaced Into the adjoining notches which are placed 
at exurily the correct intervals through the ctrcuin 
ferencA of the tire, on each side 
Even the tread of the pneumatic Ure may ho sub- 
jected to the destructive traction wave Tlie tread of 
a pneumstte tire to a comparatively thick layer of 
rubber placed over a earcutca While the Interior of the 
tire Itself Is filled with air, the thtc-kness of this rubber 
tread produces a flattening of the ruM*er Itself This 
rubber to no more c^ompresMlhlc than to that of a willd, 
tire and <;onse<iuently the flattened tread mu8tt**fiow") 
In some direction If there to a smooth central strip 
on the pneumatic tire of a considerable area, tbe tread 
will lie stretched and pulled ns the traction ware travels. 
This causes tread separation, which ctin U* avoided by 
tbe use of a iiou skid surface composed of sinall cross- 
liurs adjoining oiien siwceM of a slse suf- 
^ flrient to aliMirb the dtopincvd raliher 
Tlins, pnettmatlc tire manufacturers have 
g their leuriHHl from the experience of »dld tire 

**erved manufuc^turers tlce best iikhimc for over- 

/ Ure* ccmitng one of the most dfstruettve 

imatic elomentM attendant upon the ofieratlon of 

ed one usHlern tire 

. I ijL Many otlier engineering and tcclenUflc 

coDslderaUoDS enter Into the defdgn of the 
modern truek tire. The us© of a rubber 
•tf tfmt compound giving exactly the pro|M>r reslll 

' to do oncy htgether with the ctH-rect nrteiitloo 

I what to wearing c]ualltles is u matter of lalstra 

better tory expeiinient Each tire manufacturer 

may empl<»> his ow n methods and he may 
evul\e dllTereiit eliemictd formulae* The 
" ■ M track owner of tcsluv, however, Is given 

the best product of the tire maker's art 
and, except for Ih© experimental stage In which the 
larger sites of truck tmeumatlcs Hre still to be placed, 
he may select hto fire equipment with the assurance 
that bo Is obtaining hto full iD4m«>>'s worth 

Restoring Sight to Hind Animato 

A t n gi»ncnil meeting of the \ icnnn lUologlral Hodety 
and the OphthfUrooJoglcnJ HcnJely of tto* same city, 
a \nutig hlologlHt named Th Kopimii}!. u student under 
tlie well known Mologlst, Prof Pnelbrmn. announced 
the results of hto studies uism blinded unliimlM 
Ills studies wort* tmsed upon the exiwriinontal dt^ 
oovery Ihui when Htlior mice or flsh have been blinded 
flHdr coloring becomes dark Instead of gaily ornamental 
us usual Hut when lie trimsphinted Into the eye 
scHdccts of blinded fish and iHitrachlatis tlie eyes of 
similar animals, tbe formc^r recovered their original 
bright coloring This IchI him to c<»nolude tiMt tbe 
transplanted eyes hud thri\ed In their new rituatlon. 
so as to restore the sight of the animals operated upon • 
Pursuing Ills exis rtmeiits with frogs and toads, he ob- 
tained fortlier pnsir that the animals regain their 
sight, Uo tlieii extended hto researchea to warm-bloodsd 
untnuilH, Ho blinded a rut In both ejes and tbm trans-> 
planted into t lie eve-sockets of Ids animal the eye-balto 
of another rat lie soon obtained proof that both the 
retiuu and tim uptiral nerve had resumed tbeir prnt>er> 
functioning Furtliermore, microscopic examtnatloiiB 
made by Prof Kolmer, demonstrated the nerw eyes tOi 
be eiitirriy Dormal and capable of functioning It was^ 
found that the end of the transplanted optical nerve 
grew on to the amputated end of the nerve In the eye 
of the first animal These concloslona afford hope 
that human beings may eventually be entirely relieved 
of the aflUctlon of blindness. 
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The Banana and Its Uses 

Gettiiig Acquainted with This Trcpical Frnit «f Whkh Then Ms Omv Tdrftlln 




n^UB bftiuum plant has bera Intlmatelr sMiociatad 
1 with tlie iirltuttl\e InhaMtaots of many parti of 
tbs trofilci aims | ulilntorlc tlineH This Is doe to the 
esse with which It ts cnltlvetMl and propagated ttM 
bucuriiutre of Its growth nnd tlie abundaocn and food 
value of the ^It it lieunt It a us native to India mod 
either grew imiurut)) it vttui u ^ery early Introdne- 
tton la other paits cf tmiilmi AMu Afrlct AnetraUa 
and the Istanda aUtacent preferring hot low regtou 
where water and fiitlle a»n were abnodaiit 
The northern limit f»f lia culthatlon In the opeo la 
•outberu Oailfoinla uni r ulidunn Florida the Oanary 
lalands ISypt and >« atlum Japan and runa Few 
of the vartetleM will endure (ren u alight frost 
There la no dittnlti (wldeneo of Its oocnrreoee la 
AmeiUan pie^l us t > tin ud\«nr of the white man the 
«bUm being nmde that the ilrat iMoana plant waa 
brought to Haiti fn m the ( anarles Iqr a Dominican 
In 1516 

A tyidial hanauu tinnt nlthough tree^Uke and aome- 
what reaembllnh a iwlm U In reality an Immenw herb 
the falae atein Itelng nmde up t f n\4 1 Ini ping leuf atalka 
Tbia so-called trank ntay 
xearli a h«d|«ht tt twelve t 
twmty fret or mure uiul a 
thlckneaa of <me foot while 
the lee\ea an eo large as to 
|w tuad for nmbrellaa in 
eoDiS eountrlee bring alx to 
ten feet long and two feel 
ecroes The massive root 
stock perolsta year after 
year underground aendiiur 
Up new Shoots as tlie did 
ones fruit and die away 
When old eDOU|,li ti» flower 
a tme etem develops fn m 
the rootstock and grows up 
thnugb the hillow iHiter 
of the false stem i>rodudng 
at Its upex a single long 
flower duster which Is 
elthtf pindtiliiM or erect 
Tins cluster is in Oie fi rm 
of a igrike bearing lurge 
colored bracts whkh n»\tr 
the laoonspIcanuH tubular 
rad or yellow lliwcrs dun 
tered at Intervala on the 
malu axis 

I he first flowers to bo seen 
near the baee of the s|iike 
when the hearts fall awnv 
ore female and i.h« rlne t 
the fmlts while tla liter 
tlowerH «re inah and beiii 
the pollen rbe Inr^e bad 
or knib at the tip of the 
fluster Is almply a niunlier 
of these leafy bracts whhh 
will never open As ihe 
fruits Increase In slae rlu 
axis ( luogates and Liven 
them room to grow A 
banch of fruit Is made up 

of esveral bands or lajers and each band Is 
composed of a number of Indlvldnal fruits or 
^flngeri When a bunch la cut It Is incerted and 

hung up hy the *tall or that portion of the floral 
axis which bran only sterile male flowers 
There are nearly seventy different qwdes and ourr 
two hundred cultivated varletlcg of bananas In tlui 
world but moot of us are acquainted only with the 
yellow and red fmlta esen In our marketa and with 
I few spedse like Ifoso srbniw H ooeciMu and If 
CaoeodisMi with colored fbUage or attractive flowenk 
grown for ornament la our gtaashoueea The s p sdea 
moat cultivated for decorative purponaa is prriMttijr 
If oasets, a naHva of the moauratna of AbysBnla. It 
t» the largmit spedee known and at the seme time due 
of the oldest being repreaented In the andsnt Btarptldn 
sculptnraL ne lee\es are red along the mldHb 
fiowerlng epUie U erect with dark bracts and white 
flowers g^ die droit cmtcalns Meek gloeay esifle 
heady an ^idk in dlanmttr, from whidi the plant te 
easily gnwn 

In tropical ooutttrteef all parfa of tlie banana plant 


By WtUmm A. MwtM^ PkJ)^ 

Hew York Botenlcel Oardan 

are need. The kaves protect from dm lulnik 
tablecloths, ge wrapploiDi for food during the pcoetog 
of cDoUng^ and for various ktode et pecklag> Whan 
cut Into stripe and platted they neku esrrlceehle foete 
and bags Olgaiette papers ate maoufaetufid fosm the 
pii4> of mne AU peita of the ptont eoatgin a 



watery Julee wUch blackens on sxpseuro to tbs air efld 
fonus u lodsilble stain Thla folceb nauaHy < 
by * Mledlng* the young frutMwaeh, Is used for i 
Ing doth and decorating vartoua housabol 
▼aluabis Abma, aultable for the manofoetuiu of npto^ 
doChlng, ete., eye obuined from the leaf atellm of meny 
fvedee, e^ieclelly the one known edsnuflcally as Jrase 
iemtUU v^lch e up pU a s the ahecd or Ifaatia henin of 
cummeresb TUe epedes le a native of the PhlUp^ne 
Islands, where U Is extensively cultivated Unlike our 
ordiiia|y banana. It bears aseda and the fruits are not 
edible Plants ere grown from seeds, root<<nttlnga, or 
suckers snd they mature In from two to live yeere, 
reaching a height of from six to fifteen feet A plants 
lion la (ut oier about every eight montha after which 
new pli nts grow up fn in Kuckeni 



dtud ti thy fiSdi Hhh 
ribiiar, or t r u gsi uhd i 
dOm Wiuppodfiir 
dt stasnar to that \ 

•ntMrtwa. MM b«MM aiii'«Mf 

«m In tb* troMw M tt* «w iMtt ta tMc tny i« 

fto plMiintii^ wM«k M ton «wM na4 inaMr aumna 
to be eaten raw 

The ulaiilgjbL or Ademk flu. kfUae fliMidUaBn nerb 
•MNa, to a tat,, MMr laMa m» M«r «» 

MiMtodJto amar **nat w 0 Mrte M th» tNM<at 
VMM Tlw taafw u* KMm na toMnn nMototoli- 

tto oona ImwH violal» «M tt, MK tom 
distinctly ribbed and juilov whan tfon bnC Udhany 
cooked when stlU green, hevlug to Its unripe etoce an 
egveeeble etardiy testn The rommon beilsna flmiid to 
onr markets Is nelly a variety cf the plafttain and 
would be nodered mpru flin et lhl e by peopnr coqldim; 
In Beat Africa there ere some ^cookleg benanae' urlth 
fruits two foet to Isngrh and as tUck ss a suae amt 
A curious spedee in Oochto China osBed itose cemt- 
rwfoto heura only a single fruit; hut tt makes a nmal 
for three pereona 
The ecHBlied "frat ba- 
n a na e, cdtlvatod fior com 


tfaa ripe 
to Stan 
appearand^ and flavor in the 


I are too L 
for ordinary merksttog and 
are obtatosd only hr risithnr 
the legioiia whan tW grow 
The Deminloe,** a short yul 
ipw variety much, eetesmed 
in Ifeadeo can he ihtopsd 
only a flow nriles while the 
best ba tte n s to Jemetce, 
known ee the *fig baiNum 
or ‘lafir4flger,** e very 
■mOI, thtonklntied, yebew 
variety with sweat, dsUcute 
flavor — la pruoCIcellr um 
known to oar northern msr 
kata, etthoagh shiploeds of 
banenes arrive oe nttnae Wy 
from Jaomlcan portn The 
same may he aald of the 
datll'^ 4 


The hanaas sad 


Immediately after cutting the outer fibrous parts of 
the leafotalks are re m oved in long stripe with hone 
knives and taken to the machtoee, w h ere the flheco are 
IMlled out between the edse of e long kiflfo opd a tooCk 
of wood preserd agalnai It by msens of a pedat This 
Is lery streououe work ovedally tor s tropical OUmato 
and If a man cleant twenty five mr thirty poaadk of tho 
fiber a dmr he le dning wril 

0^ outer layers of tho teefutaUt aappiy oosrse 
strong fomm need for im| of varione sle^ while the 
finer fibers used to tliePttAipiDse for hend-woven doth 
come from the toner lay^ Fraetteany pH of the 
abacs fiber eaepor t s d te manafaetared tato rope hud 
twine, ita strength bshmnmriytwtoo that efklonlfitor 
The heavy oert^ aead an elripa Is sHMe toto Menlln 
paper when too old end worn to bo sto 
sorricsebto 

The fruits of varione epsdae ta bedenae, « 
tkoss oven the r outsteck i L fire vary fo c to nd r a il ' deed fob 
toed, taklBg the ptoee ottoufid end pecsiode to aiaiw 
parts of the tvepton Thar are baked or ftiwV k to y ei 
as u vefltoi^ dried snd uMin^ Into u iom^ Of toto^ 


banana, of OWw, which sie 
highly esteaumd to thetr own 
cimntry M not eiported 
IS4wt of then fruit veri 
etln are forms of Jf use 
penfostoee seplsurisn^ to 

yellow ^^SSSiHunr variety 
bdongs Bad varfotlee sre 
no bettor la flavor but toto 
spy rsfiilrfl smre can to 
The eDdeni 
waUane rsempfisad at isuit 
ftwpty tuMtiw m tM* 
g n m tk Ml ferMidit with ttMW at m aarly 
wttli tl» swMt p«tM» tad the tmdftMi Am tfetf, 
prMtIiw hwM te tlw Aoate NtMe 
8teM tt tiMM trartteU* am aar, terl eaa. I* fla% 
tea tandi at Omit la MMli «ad rt li a i i wtttteteaaiM 
af tea >lnt» aaattar bate Mtta telfad atart^r Uba 
a lMtfab«7 in aaotMr tea yaabd ftaMb ara fad taWted 
vttmi, badatel aaateir teHMtr 

■ ■ ' (adftatttei'* ■ ■ ■ 


’‘^l^M^Sttead l il Wl ^a AaUaM ttmiat ftteb <Wbmi Ibaa 
MdB tnM, ina tt ia a awA ■UntevaMn^tefc^ 

aHBM a^ awpa ■* ■■ tea waMPM aaapn 

Mamtft ka««M ^.MteMibl 
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JSgfSaji^ sias jgg 

Ifii* tk -J t iW ita s It to toltod tlto ^'^oMlQtot,'' 
r Otk^ It to fatowy M tti» ^JototoOtt*** Btonc 
^Mr toi^t MiUr crMrs, toid prab- 
-Ifto bM fftWMV Ibto hw ImM Its <yws 

an iintto ww thDvgh tte ‘IM JtanlM,^ or 
fboltolMrttor ftod muf wtottoo Cron India 
f irtMtobtob M Mto fiiMdr fliiTorod. 

_no ^vfppnn-p^nuipiioo nraoc DO wOTmii €■ Knr anrana 

idir toi l o ono t or In a H<to valtor, wboro tbm to plont/ 
^tototo'Wdotoiqllriehlnhniinia DHUnavotoatoo 
totolirtanti ted tUf.to often offt cto d bp tetoarpu doip 
totebii rtoudte at rtotit an^ tbknoncb tdantatlon. 
totote to Itet dom ^ oolUvatlon and bp ofhHnr cow- 
jUte ted dAwr awn manoma Fortaitotd|p« tbaro an 
Jtoijr dtotete that attocC tha ptoste wbod oooo ootab- 
IWted tedtr itepor oond tt tona. 

toiwa tMtna nnkhown Uk ton tatUtlM ordlaarltp 
fPOteh iho ptoota an propagated fep a nc htn or cnttinpi 
tete tba Motetocka yfhA^ an net oot afteon toot apart 
djilto toap or to MoOte of IMr pmtod tmntp-fln teat 
mibt tbo 0nc crop ot totot appoan on tbe mw 
pitetotite to from twoln tn owtoon montoii after 
nteito |lwn to a ngolar oupplp from puuite prodneed 
Ito ' I to a te a nntU St mt m wtoo, after ten or a doocn 
poai^ to dtoeard too oU otoCk and bagla witli freob 
tett l wg a agates A omTcntont method of mortog a nnl- 


fbni ip c cea gl o ii of cropg to to koep atomt ftmr ptontt 
of tartgoo toaet la a ]Un» and. wtm tot oUtoot matono 
Its teach of fruit and to cot awap, to train op a now 
•aekoo to tate Ito plaot ovontoailp 

nm iMUiona to a rotoctona toedor and tho moot pn- 
Uflo frnlMwailng plant pnown. ▲ olnglo faonch grown 
on ooo otelk map csontato OPor one bimdred and llftp 
fralte and weigh ao m ne h m olghtp pooiido. With olx 
hnadrcd to oltet baadnd ^ante to Iho acre^ St io oagp 
to aotSmate tha cnormoao plaid, amoontlng to fortp-fter 
ttmoo that of tbe potato and oon hundred and Udrtp 
timeo that of wheat 

When too frolt to fOllp crown but ottU grean, the 
dootera an cot and o klp pod noothward ao qnlcklp ao 
poootblai good orgoidoatlon and c o m p to te teepbone iion- 
necthmo be t ween toe doCka and tbe ptantattona being 
oooenaat to o u o c e m In tola particular On ^ ship, tbep 
reqaira good rentllatlott and a moderate temponitiiro^ 
nmr falUng below fid dte which would injon their 
Oaoor and prevent them from ripening propcrip 

In tha winter, the atorage roomo and dodn mnat bo 
artlftcfallp heated. If neoM at once tor tbe market, 
tbep can be ripettad In two dapa over charcoal Una In 
Hgfatlp ooaled roonuL uatote Bump fruits that an gath- 
ered in too green state, tSte varietp of banana which 
we bnp at the fralt-oti^ dUfers little 1^ taste from 
tbe aaroe vartotp ripened in toe tropics. Bnt It to often 
grown on vorp poor soil tor tonne consumption, thus Im- 
proving its qnaUtp whlto redncliig its slsa. A procMs 
reoentlp Invented tor drplng ripe bananas shonld provo 
of great value, and thlo would also enable tho northern 


buper to oecon toe very M varieties of frolt known. 

Tbe introductton of tib banana into tbe United 
Stateo to oomparattvelp regrifat In ISM, the first lot of 
ottip thJrtp tenches was l ite tein d , and. Id 1890^ the fine 
full cargo of fifteen hwatehl bmwfaes arrived In New 
York hartior from Bamniill Caba. Tbe first bananas 
from Jamaica were lotroctpeod In isefi, end since that 
time the induotrp has stiteHly Increased to enormous 
proportions, abont two hngifrod otcamers being engaged 
In tha trade. Uanp nf opr bananas still come from 
Jamaica, but more uf tlu m from Central America. 

Tbs starch In the gn^ q banana changes into sugar 
as it ripens, and the imiu In rich In mineral salts, as 
wril as free from gernw pocanse onclosed In a pn>- 
tecUng skin. Ripe biiiuinas are said to cnntalD 12 
per cent of digestible ffHHt, A man would liave to eat 
elghtp a day to ol>tuln Huilleta&t carbohydrate food, and 
twice that number tor flu nocessarp proteins. This ez- 
plalns the unusual aMtsntnsl exponslou In regions 
whmw tho banana to tho principal food 

A great deal has boon written about the digestibility 
of the banana as Imp it, which would liuve been 
wnn s ee s s sfp bnt tor tlu (ucperieoca and observation of 
n good umup dtoi<cfnlnfr persons When eutan before 
tlumraglUp ripe or guliMd down wltbont mastication. 
It to not surprising tiuit it often causes dlscmnfurt 
Mixing it with bread or itreal presents It fnmi torroing 
a muctlaginoas mam In rho stomarh and thus prooiocei 
Its digestion, while baking It qulrkly In tho sUo until 
soft and julep renders It perfectly harmless ftw most 
Itersons. 


Recent Studies of the Venomous Snakes* 

New T.i^t on Their Bdiovior in Attack and Defence, and on the Chemistiy of Their Venom 

By J. Beymr 


D URINO the past thirty yean 1 havo mada nwnp 
o b oorva t kma upon vonomono oorponto, havo ospsrt- 
mooted Vrlto aaako venom and Its oonstltitonta and have 
teteumted to datennlao Ite oflBsete Bpon both odd and 
wanoteiodod antmala I hava oxperimeiited mainly 
with crom adders and sand vlpera. At first I ob- 
ssrvM the isrtisnte In a state of freedom from a suit- 
gbie distance, and found that on sonny mornings they 
isavs tlielf nooks of retreat in hotos In the earth, ete,' 
very early, taklag up a positloii in damp but sanoy 
edgte of too forest and In meadows where they watch 
to# toeir pray, quickly taking fiUtot, however, when 
there la an unfavorable change la the weather or whan 
atofeorttad hy men or hoatll* ammato Snakaa art toss* 
lively and leas eager to blto whan tbe temperature to 
low aud when they are aated with food: when they 
are sarprtoed hy their eoamtoa, they quickly become 
worked up Into a state of rage and eagemeaa to attack 
They ueualty allow men and the torgm snlmato to pase 
Ik peace and only attack them when alarmed hy their 
ctoae pctetmity.. The act of Mttng to preceded or tol- 
Iswild by u brief waruiiig hliM. . One day 1 caught 
a tute water frog and took It to a pond where I knew 
that g hute coppereoloMd adder was in the habit of 
tonmtog Iteen I ailowsd tha frog to bop down at a 
dlkteBins ef about ao cm, from Ite enemy which It spied 
at once. TremlMlag lu every fiber It began to utter a 
longdteWB comptainteg crook and moved toward tho 
adder with qulvertug Hmte aim aoltod adder hissed, 
ttorwt out its toagte drew Its lifted bead backward 
onto nMTVlBg the ring of Its bq^, teried its tongs 
th the left breast of the frOfr The smM of the stroko 
was Uhe that of a pltoe of paper t teteg h wUrh a pen 
to IhriiBt By msens of a tW itehs titeii let go of 
the body of tbe frog; plaeed tteelf again in a posltton 
of wetebfal weitSug and nttamd a btea The frag at 
teWe began to awril In the vtdaity of the blto mod died, 
atetofthig ay iB pto ui s of paralyete. Tbe hries teade hy 
Ite fafite wtM^reoogttlaates hy two hladdsh mwte which 
vhdbty grew larger: at the end of about two hours the 
iteltesftte frog was uiWfimmoAly bloated, attmy, and 
toot tndr fa totor The aiMer, meaawMto, hud ttengad 
Itee M^pohd where It swam rapidly awqy with ipi 
hted dferta iMMte 

'A rh^Bteeeeded to catch vartmu emaU animato, aoai 
teteMHIgtbtek epamwa, crown etci, aiKl « 
to analMS terioaed lu a torge gtoas boa. 

vStJS^ ^^mrniWfc* *«» *»*» 

tiMl itMillr at It, hqUUOK' 
ijliiwdttilw for g wtvmH oUofca, ana not pwe^ 

do Mt »Mfc,te p0t, 
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bUng Umba and erlea of alarm. After recelvliig the 
death wound moHt of the vtctlins show 11001 of paralysis 
and foaa of consdousnees death usually occurring in a 
few secKUKto. One hot August day I was able to observe 
the behavior of the wril armed hnlgebog toward an 
adder. The hedgehog was a strong, hungry and very 
active animal, wUIe the adder was an old female which 
moved excitedly about in the t»ox when it saw Its great- 
est enemy nearby. For a short time the lietlgehog luy 
still in the box while the snake colled hissing In a c(»r- 
ner, then the hedgehog carefully ooncealing Us snout 
and Its lege moved toward the iinnka It then crouched 
flat against the ground and whenever the snake at- 
tempted an attaric drew Itaelf together at tbe proper 
moment so as to present Its quilts to the snake, which 
It soon succeeded in touching. The serpent thm dashed 
blindly Into the quills and raised its bleeding head and 
triad to flee, but tbe hedgehog instantly seised It by tlie 
Mck and bit ito bead off dean. It then proceeded to 
devour the lashing body of the anake leaving the head 
untouched and always carefully avoiding it in its ram- 
blea about the cage. 

OlMsa animals whldi eat makes, such os tbe hedge- 
hog; the fox, end some eaglte appesr to have an Instinc- 
tive toar of tbe deadly properties of snake venom and 
to know bow to diatlnguiah between polsonoUM and non* 
iwlconons kinds of serpents. Hiey never eat the head 

Later I Injected snake venom Into a hedgehog, which 
promptly perished Ute hit other animals so treated, 
showing that It waa not Immune, finakes do not Ute 
their victims as other animats do which press tlie parts 
of the body of tbelr prey between the jaws and then 
bite, but open tbs mouth to Its full width and then 
strike with the upper jaw, which is movable somewbat 
like a winch with a sliding rod The blow Is made with 
tbe firmly fixed tonga embedded In Its upper Jaw and 
the lower jaw exerts little or no pressure The wound 
never aliowa any damage done by ths teeth of tbe lower 
jaw After the Uow has been given the snake jerks 
Its fangs free with a awing of tbe bead I then endcav 
ored to collect as much of the v«K>m as 1 could, so far 
ua poiifhie from large and hungry soakea. By a blow 
upoa ths ueHc, I miid^ snake roottonlsaB, gra^ied it 
lu a daft stick, thrust a cyinsdrtcal lamp chimney Into 
the month and exerted pressure upon the eyes with a 
MUfill wooden fofk. in thla manner I obtained the two 
drops of poieon of varying site, consisting of a yelldw 
(Itthl with % nauscatlag odor, wlHcli promptly dried Into 
a yellow masa in the air and wMcfa In this condition 
can be kept cootbalniDg lU deadly pnhers for many 
years.^ The venom is in • uniform body, it rauslsto of 
aiteaMi ivoDotogUilHdln and venom peptone), together 
with aalts of caIHUA magaesism and other elemrato. 
Oobra po teon la qnlto dUtoreitt from that of the adders, 
t tote a leiasa of dtstUled water and shook eofoe ot ttw 


snake venom Into it The yrilow powder at once lost 
Its cidor, faUliig to the bottom as a white precipitate 
conrisUng of the venom globallD This Is an Ituuloble 
Aihstaoce which prevents the coagulation of the blood. 
Fur this reason, not only tbe non assimilated blood 
Issues from the wound but all the capillaries In the 
victim's body pour such blood into the tlssaca The 
venom globulin Is not able tu penetrate tissues and 
luembreneM (Intestinal walls) and for this reasrm when 
It U Hwallowstl It pmwsa thntngh the body without do- 
ing any harm 

The venom peptone la soluble like all of the alimen- 
tary juices. Animals which were given wafer contain 
Ing the vemmi peptone died very shortly from severe 
intestinal dlaturbance The venom peptone at once 
penetrates the Intestines, the skin, and all tlmea and 
merabranea, cauring them to swell and decompnslng 
them Immediately. Inducing putridity It also imme- 
diately Affects those parts of the brain whidi gi»vern 
tl»e respiration, on which account animals poisoned 
with It die from sulTocuthm with syiiiptums of paralyslR. 
In all exiwrlmenis and cases of uciidcnt U 1 h Impturtant 
to know what part of the body urts exisiaed to tho 
venom and what sort of poiwm was presemt In predom- 
inating quantities, since upon this deiwnds the degrea 
of danger In tlie various venumouH sertwnta thi* prr- 
(‘entage of th(*He two kinds of |)olaoiw la very vurlnlde, 
while the venom of tlm u<lf]cr contains alsmt 4ti 

]ier eint uf the pejUune und Ki |ier cent of the glolmlln, 
that nf the rultleannke c-ontalits about 00 iwr cent of 
C3uc1i, while that of the cobra contutus only .20 |H*r cent 
of tho globulin ttnd 80 jm r cent *if the iieptune. 

On thla account the polaon of the erdiru uml of tlte 
Indian haje whose greater part consists of pejitone. Is 
purtlculAriy dangerous, since tlie iHilson ul unct iwne- 
tratea qll merahranes of tbe body, causing death Tlie 
wounds at once begin to be luiiufut, sliice tlie mmiihu 
liiunerlitttely rsuctrntca. Most <biJijf'»n»UH of all, os n 
rntfi^ are wounds mud« by snakes tu cupthity, stmn* 
ttielr glands are ai>t to U over full of iKiltwin The more 
exHted, heated or fatl^md Um victim, the more rapidly 
tlie \enom works, caoHing a struggle fur breath iitid 
ptiruly'sls of the brain. 

The process of hcaUng to extremely dlffliniU uiid t«*- 
dious lu case of recovers, since tbe dead und decom- 
l>ose<l tlSHuea find It himl tu rewu tlicniselvcH uiiU on 
this ai.*roant ttra woUqUh xhoukl liu\e Che tMilmtu {ircKscd 
out or socked out as muib w» iNisaDUH und the urru of 
the bite i'ut out Snake venom Is noatriiliHC<l by alcohol 
und alcoholic products, und by vim'tur *tL When 
snuke venom Is mixed with u gram of onllnury \huter 
containing an equal weight of iMtassinm riennnnKanate 
Ito etfesctlveness la entirely destroyed Animals eun even 
be iBoeulated with this mixture aittomt Injurv, not 
even any temporary disturtmnoe being iisu illy visible 
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How Marine Worma Catch Their Ihtef 

A Icndy of Tbete Interesting Forms of Sen life, WItkdb iUmmid In 


T O tbt tni* natunttat* do crMtore la ngljr Tha a«rl 
ona btiaiiMfla of |i^ life removea him from the pr«)ii 
4ioaa laqilred by apartolal appeariocea Tbe lay pab> 
He tiowerer d «h |M alwaya ahare thia happy buffer 
PDce. It ofttlrom Mardi aa forbidding and even un- 
worthy of GoiuU I non many anlmala, which a more 
familiar aeqaatnt i ^ wonl 1 reveal to te not only pre- 
pnaasaiing bat i.ci i ^pMy tnureatlng Of thoae antmalr 
UBlrmaliy bHd li^ omteoit few axe ahnnned more 
than tha wurma war la U la uvendon entirely without 
reaaoo The un aholeaotne ezperlenca of mankind 
gained largelv tlimgfa contact with tbe degenerate 
f or m a baa done m icfc to enwte In hla mind an antipathy 
toward all nd tp| membera of tbe family Oonae- 
anently there hi n been a marked apathy In regard to 
then creaturea a^d Uttle or nona, of that Intareat 
which ordinarily njttacbea ti the llera and haUta of 
more fti\< red nDlnijrta baa roanlfeated itaelf geoeralty 
Neeerthelemi there la much to recommend then lowly 
creetorea to at o iwtdemtlon and a charitable Inenlry 
of their ways will amply ret ay the Invcattgator 
By far tbe greiijlr in nnniber both in gpedea and 
Indlvldaaia arc tboaa worn a which inhabit tbe aea and 


It Is here tint ¥re dad e\ery type fnm tbe loweat to 
tbe hlgbeat from t|w moat abhorrent to fewma exqtd 
altely beantlfnl f raw which In rlchneaa, vartetj and 
harmony of cokr are earpaaeed fay no other anlmale 
All ahow marvcli ua adaiiUti na to their cnylronmenta, 
many exhibit nnc ihmon ingenuity in the ooDatmethm 
of thair bomea and not a few betray an Intelligence 
rapertor t nurabtrleea creatum more hl^ly organlnd 
Indeed tbe almple otgnnlaatlon of tbe w o r tna, when con 
tmated with the cpmplexlty of the life hlatoriea of 
many of tlieir apeetta ia one cft tbe curloeltlee of nata 
ral actottCB Ho inv Hved la tbe developcueDt of aome of 
the moat abundant dorma that yearn of reaearefa have 
not yet worked it odt And atlll the revelation of then 
curl nia detaila la but one of tha many fekturea of never 
fklllng Intereot whilh entltlea their dalro to a greater 
popularity 

It la among the flatworma the loweet divlalon of the 
worma, that we find eorne of the atrangeat puirlea In 
the domain of blul gr Home there are which begin life 
aa malea later hjwevcr they loee tbelr roaecuUne 
cbaracterlattu onl become femaloa Othera again 
aatra to have loot all functlona of aex reproducing 
their kind by tlie al aple proceaa of dividing Into eeveral 
ptecee eufb piece growing into a perfect adult which 
In turn repeata the ertra rdlnary prooeaa 

Tbe largimt of tbe flarwurms, and for that matter 
of all worma, are te be found among the nemerteana 
a group charocterlred prlnclpallv by the b ng prolrual 
ble thread like ir boacia that each Individual carrlea 
W Savtlle-Kent the SkigUah natumllat In referring to 
tbe length of tbeee womw aaya the no- ailed India 
ruU er worm la rti wrkable f r the extraordinary daa- 
tlrity of lie tiaance Black In hue It Utm among tbe 
roefca and eeuweeda and preya upon amall flabea and 
other irganlama llwne being celled by tbe auctorlal 
mouth are unable to effect their eerape the worms 
Itody being capable of otrctcUag cut to a length of 
twenty foet or more and playing tbe captured victim 
like a llvimr doattc flat lot line until ita atmgglea art 
bxhauated 

The kmgeat newertean of our ahorea however le tbe 
ribbon worm Mwkm laprcu Xble animal eo com 
monly found aecrcttd under atonea or buried In the 
Band between tide r urka t fien attalna a length of more 
than tMi fe«4 Ita I njpdth being an tneb or more. But 
In aplte of ita great length it la capaUe of contracting 
to leoa than a yard In d< ing ao bowever it loaea ita 
flattened apfieaniike and becimea more nearly cyllndri 
cal it ia of varying rtiadea of pink c r fleeh rok r and 
ia 4 ne of tbe rare Inatan e« wherein tbe appearance 
the animal la in agrewflUiit w itb Ito popular name It 
haa no weU deflned bead or >tltrr eperialtaed reglotw of 
Ita body and la extremely acfft and dellcato In texture 
It can DOirtbeleea, Inirrow with great rapidity whtefa 
It doee with the aid of Ita i rcdaiaria and It alao ueea 
this organ In determining tbe locwtlna an 1 effecting Qm 
capture of Ita prev 

And thia latter la a alght never to be forgotteu teC 
me auy at 4 n w that Mec klea la a lannlbal It and I 
here nae Uu. neater pronoun for the ribbon wona la a 
hermaphrodite It aubeliita largely on the amaller of tte 
own a^ea thoagfa |t wlU net healtoto to attack otlwr 
forma aa large or lat«ar than Itaelf When tbe rlfatoo 
worm cornea forth from Ita hiding place at night —-tor 


By U^iibam OrMidbr 

although It U bUud It can dl e tlagubdi light fMn dhiB* 
naae It muets acor ea of other uoaturuat p r u wk i i^ 
among wUch art many of its own Uni Au U amnia 
Itaelf with wavuJiko nndulathma ovwf the atoaQr b o tt oah 
Its proboada oonatantly dartiag hira and Bwiw uamg 
tbe crevlcee aaatchlug out Ita vtcttUMi It a nd d aUir ownaa 
In contact with another namertaaB out en uw uiW 
errand Oomlng ulhwart tba poalaclor end of the otIiMv 
Ita adhealvu probe endrdea It wltt a to n e rio ew 
In an tnetant tha antangled worm rapUDy contnKtl and 
ekpanda, executing many eoneotutloiia. It realluMl lb 
danger Buttoolatel Tha other la upon tha wgfdrint 
atragglor and applying ita dieleufled mot tl e paoceada 
to aognlf Ita victim wbolak QuHu aettvuly doau It cany 
on tbia horrifying tart^ until It wonU aaaui that If tbara 
wara ao limit to its appatita Chara auraly anat bu t» 
the capacity of Ita dlgeativu tract jot» ataadtly and 
Burely tbe one paauea down the throat of the other 
until moru than a half of its body diaappeatg. Vban a 
cmrioua thing bappeoa. 

It may bo obaarvad hare that tba nsmartaana have 
the remarkable power of r egener a ting loat parta^ which 
thereby enablee Bwm to undergo aetonieWog Injuriee 
without fatal reeulta. Tbqr can ho cut completely In 
two and the fore-body wlU ulHmalely develb^ tato a 
perfect Indivlduat while the bind bodir will retain Its 
vitality for days before dying Thta dlvlaloa of the 
body can be aceompUabed by tha animal itaeU; and 
acems aomacimca to occur M a natural proecaa Now. 
thia la what took ptaee In the above toatanoa with tha 
worm who waa thre at aae d with eottlncthm The time 
had come when It ileclded that enough waa enough, and 
availing Itself of this fudle yiethod of escape It con- 
etrictfri Ita body la tba region of ita firee end aiu Uter- 
ally parted compahy with itself sad its enemy But 
that la not aU Immediataly aftar Ita escape It met 
with another wanderer and atralgl^way aabjertud that 
unfortunate to the late which It itself bad so narrowly 
missed 1 

Now It sometlroee comae to pass that UiMddea de- 
vcmni a worm em^h aa a nereld wUth grows Bumefons 
spines or bristles In tiaa#vent»,these IndlgssUtale por- 
tions often work their way ttm uffli the Intestinal wall 
and oat of tba body But this la in no wise dlscoacait 
Ing ftor the puncturea heal rapidly lenvlag the nemer 
tean no worae for tba experience Still even this prop- 
erty 4 f regeDeratkm In nemerteana la aurpaased by a 
lower group of flatworms tbe planariane Theae ani 
male cen be divided not Into two hut Into aeveral 
plecea, and each piece wlU live and function aa an 
adult On tbe other hand if tbay merely be mutilated 
instead of aovered, btaarre forms will result from this 
modified temlewy to regeoerste 

When cooalderatUm is given to the thriving myriads 
4 f flatworms that exist tt la quite evldaot that they are 
sufllrienUy endowed with mcana and abUlty to aecure a 
plentiful aopply of food but to find repeal organa 
and tbe Inatlnct even tba InteHtgenr^ to euqilQy them 
devtioped to the nfAdagresb we must took to the marine 
iinnellda, tbe hlgbeat of ell #onDe. Bare too, Uie 
methods of capture are aa unique aa the arumti^ la 
refined Many of them are equipped with powerful 
Jaws or graaping wuapona and attack their pray epeuly 
others uUUae anarea or operate devteea Ingauldoa aa 
any to be found In nature. 

Let oa aee how the blood worm oonducts this Nttte 
matter Myrirrwi refsitoa Is a big name for tUe ttttts 
animal for It la not aver three Incbfo but It at 
least has the merit of bafog dserrtpdvi. It varies In 
color from amber to a de^ cttawMi, end makes Its 
iiome In tbe eoft mud just below low water mark. 
Tbe dlstlnsnialUng feature In the appemunce df Poly 
ctmiB la the crown of crowded tentactad which adoraa 
Ita head It la oompoaad of tnmapareht fUameatoua 
Btranda which art cootlnuoueij ocrntracCUif and ea- 
pandlng Tbe worn to capable extendtan thaas to 
aeveral tlmee tba hofth of Ita bod^ the while they 
appear as tenuous aa the flaeat sitk, and would ha 
invUNa but for ths hrilUant atraun of tdood pulgrtlag 
through them. They aerve the doable pwpoee of sup- 
1 lying tbe aalmal with ogys c o sad flood 

Baried in tbe ooae, tbe body of the worm Is com 
pletely hidden from slifot, but fta tentadas ramify to 
sU dlrocttoM over and undsr the surfaoa of tot eOb- 
Btratum FercInUMw tbera eonma tte way a WU«d| ome* 
taccaa In aaareb of food^ ftwlmntluf baaUteiy* tt 
bmabaa agatnat tbe waving rtrundai. Itedsidfr tt to 
arraatsd la ite baadtong fottoto Unmi lllto A httd to n 
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the language Of I ^ 

oddly andowed csee tow ia iwEVe fop tlir ^ # 

ter Mr mteftM Mon oad Mir o^juMteftteM- 
into dqu imttan fto omonuteo <« mkmo Mm 

A MMtOBt dMOteltek K Ol* MM 


Iv ft* oftaM irtUft Mi Mn HrirMiii 
teM» pniMo « nM MM IM teWM M Oft 


htetbMMM 
Mi momM 


prodplMM I 

Thow mraM oro niNMftM la < 
t|w nMMftnwft W ii ite i b iwn vMcM thift lAJftiii’ 
mtuor «t iti KM, ibor MW la uutf iftft .’M 
and OM wMon 4M Mor tft ftan naMiiniMl 
■fitroaloiin Mr olwayo < mIU M ir oMmom 1 
on Mcka or olnU% wlileli Mftela i 
tmaeoi to thaw teitl \ 
tnbo hnUOt w Oo tm tlar tha amanainrHa, MUft <M* 
■tnMt tiMdr koaaw at aniatifttad MB awl ndiiiiint 
fragniMt^ aft M atnlb-nannk aoiftft MHfta a4 
■aft toiaM ta MM MdaM Qi tefttei Itt teft iftte 
■haift Mtarr~ nupniMana Ua a«w aiMMtai* Mgr 
that mratarktoB ebaftatn at tha had, 
aonpaofta of tba am Inth a attMtam at 


Maartjr all laailna aaaiHda Maw aatoh plaaMngi Jib 
tan wum aabaama than la tba ww ft tba babaldw, 
bat tha palm ft baaftr Boat aBioaitloiMblr ba awafttd 
to Apteftttit tha aaaaaaaaa a warai iMw appaanmna 
baa axdtft tba adftratlon ft aTCtjr apa To tha ft> 
tralaft ape^ bewawr It doaa not look Mbp a mwi aft 
partmpa tbante uap Bo tba aocrot ft Ma Wana Vbte 
la ontertaaate. Bad tba aarlp ob aa r w r a ft lift aft 
mal knowa Ma McatUp It la ftthln tbe boanda ft 
probatUltr teat aw near manp atear aaiateiw ft tea 
anap noMld haw alwm in popaiarttr Mp teftetad ligft 
Tat teara la anotbar anUnal whleb--Mfti -r— 

■bip arotm Dko ta term— In eokmdon Is not aarpamad 
bp Apbmdlto ttoalt fft Is ter aapmlor to that laft 
vtdoal In arpaalaatlao aft IntalMfttea. ahtelaJtewi 
rirsM oBafttealfthaatfttboliriatteftMtitetftt' 
MOrala Is tha gUtai ft Ita Mb otim aaaaMilntdWP 
la tea daar wftar ft n ~ 


pool, tea atdaa ft Ita MSaaemt badp adawsd fttb 
ft pcatip ptak, It la tha wrfalftMtnda of a fUttaftft 
ehala ft Mnagraan apala daabft Igr ptaete na aselL 
■wir matlan la aaatmpwpM bp a jM ft IMIIIUM 
prtamftiatlfta FWftapbdaPo«ft7SiMI«ManMi4 
ft briatiw ftiaeMft tha twtar ft piw foM Mttll 
vain to atnavt an adsMtate daatripitpn ft Mm IMteim 
ananeab tha awnsaeant feM that gifa te tWfabMite(* 
Ite stiangi tegftp OraiWa iwpaaaaliuag MftM <U 
navar wpradM.tlmaba Mte L Mifta aBftftbirJitei'dbt 
Mon ft ttpM an Mn traamwb^ tegfinn 

In team wwma tea «ima aw aignrftak ted apM 
btoag machmmllfff fUnmlgi. toad aya Iwoflto 
aam •netgt dpfiteg tea matted aaaaan, ft trbiS gtaio 
tbap airaiw Ote iraM ft MM te tnaasteft JWWima 
Tba d i m aii a maift i aiwitng aaM te g pate ani Mr 
can ba teltecft M cM tnat Mr lateaato te ha ten 
by baud; * w 

Wbm powbfc Mftftp ai w a Mte te la MM ii aa teOft n 
mmo te fttepdBp trite i iwnMteNC wteteterteM 
ctemoaa te asiM « tesM ft dwte Mte ^ tedte 
mmt ft rniML ted namn «di[MH m tig ftiM 
at teMa^^bwM imftXTW teCfteiSM 
nmfcw an appMMMi i 
badp fttetr-^”'"^ 
jMdtegf I 

SS utaff? ^ ggmr-— 





it i H|i mU i^nm ft mmAt MMli TWft Ut Am*, wIIm n« »ortig|iBi and wU not Imluti to attMk ttnluiMto kn*r than ttMtf Ptotoarapti tak«a thronsk tba water 

Al OMteMH tfte pWtenqm TW imaaTlratia alrwhgirt drftk «U* tUi warn «nMr iMtt k Mtepwl from (rahu of Mod amwnted taiiacbvr (n a alaate hanr Tlw aalmal iwma ftna pkea te 
pjw* hr nMW tow ar d «MM tto tol ad Mr fthftMi M tW attnite Hr** a«4 tt Oto«r« tha toir^Jawafl worm mawiw Ite war tote tite aaad wfth Ite rnftniHUa mbeaak 4 Tha Java 

afltoftiM titoato teW a W i waftrBBaftWftoatotoaftgttotM^toWftnaallwaail. Tto Mar tovaom la avmthte and aan ptmant tho Java huftantk Knlanad ahoot ftrn ttoaa. I larpala dmatoia a 
htotoHto ttritewm hi tto r Ufai a too toPItte tow* an tta aam<y tot W a Whdfc, Al that la HalUo of to animal ftarif la to corvowu «rm of TmUmit >iUa whteli prajoata from tha top of 


^toktoi tt thftItoftftd W iatob 1toto«tora»arhMtowttwUahtoMdtealatoito»rarat«loQatadon toandofftepratmofMoproboaaa whlal organ U la oapaUa of ptojatelna am than 
iMtt -ad to katr Ti Hw a ftto to to to ted wa^i fhk ant ma l aaph n tl ka p*wr >r to nama rmt a tewteafaa wbwh aommnd Ite hood • AfrrUM, a namartenn worn Aa ahown hart ft ia 
toUtotodl m to Wftvar aUa la afftto Maatt *a arraml ttom tor torto Thaaa art to to«aa* woima known fulMtnwn apcelmana otoi attalninc a lancth of won ton awhtean faal Ite pitoaria 
SItoa itototorto ** to thqd m mm, nm Mtort wom tnr toir ▼laUma moeb at a wMar data ttt P»«r Wt laatwd of naklBK a waft Uwr naa tor crowdad tentaeW 


Wtnto wUtli uludbU tlw lei 


, Ita, M ImmI wtop obwrrttfto tn ttfto 

mAml inilck«lMtoB wmdtf tlto Ito Attm 

tortoVir 

^ _jr toji A m m to Hd ftOr 

it mm m «( tbato^r mom 

I d>^ tto fttodf pg ittoto thftk Mto 


A N«ir PkOBCfnijrli Nttdle Sbaped 
Like ft Pm 

A PttONOOaArar atedle totostd m &«w iwArdplea 

£t totd W William DaUller wrU hnown 

Cor bla ratio ttootortok la plaet of a mlit itbank it 
haa a ntoft trhk Tto poiat la ihtpet Uk« a pen hut 
to tftto tftMmnli at hirer 


tto heavIcT t ne doea One needle pleyeil a t t il of 
*502 r*»corU«. 

When the t*enumr nerdle lien on the df id a iien 
touf hen the poper rrhen wrlttne tito toi la are on Hoft 
on tlKwe produced tqr fltier needhit nnl mieh rleenr 
If a loud tone la teulred It in niy nen>hearr to alve 
thtf needle a qiuartar turn T] U Invention \% llkeljr to 
prove a boon to the phutM anii l ir luatry 


SQBNTUFIC 4M(EBICAN 



A Map’s Other Name Is Ananias 

The Vanoiu ProjectionB Used m Representing thf, Earth’s Snr&oe* and What lliejr Do to the Facts 


D O you knoir what a map laT It aoniMli like a fool 
lih qnmtlon You will probably oontend that every 
school boy knows If premed fur u definition you will 
probably au} '^a map is u druwlnc which exaclly rep- 
resenta a portion of the earth h aurfate the dlatanoea 
between polnlH nimn the map btlna proportional to dla- 
tunca between the polute upon the earth represented 
ur some similar explunutlon 
But thia li tinlv partly true There la only one kind 
of map In exlattnn which will truthfully fl%auih a 
definltloiif and tlut la a map made uimn a ah>be No 
flat map large or small exactly retiremnu' any pur 
tion of the earth a surfac*!. and only on u globe are the 
dlatancvs between all points truly proportional to dis- 
tances between points on the aarth represented 
In other wonis all flat maps are distorted AH flat 
niaiui tell only a part of the truth All tint maps to 
some extent mlsrepreaent the facta 
This Is not due to any lark of mural aensc on the part 
of tht^map make ni nay can t help it 1 he nature of 
a globe is such that then la no picMeas by which Its 
Hurface uin be llatteiied out without tearing stretching, 
cutting or comprcHHlng And the earth is a globe 
(slightly flattened at tha pules 
If the earth had liaptwncd to he a o Under maps 
would all be truthful A cyllndei can be silt length 
wise and, wlUi the ends removed, Its surface flattened 
out Into a Bctuare or oblong plane Bad 
(he earilc chonc chI to be a mne maps of It 
could be made with perfect u<c uracy for a 
cone^ like a o Under can be allt and on 
rotted Or had tlu* earth been a cube cr a 
polygon we could make accurate maps of 
what was upon Its many sides 
Nature however decieed that tlie earth 
should he a globe (nearly) Any flat map 
we make on twper (as opposed to one con 
structed on n ball) must repreaent a part 
or the whole of this globe \a It la Impos- 
atble to flatten a part or the whole of a 
globe without stretching tearing or com- 
]»resslng any map of any port or the 
wMe of the glolto most be distorted 
Wc can control thla dlsturtton We can 
moke our maps for tnatance fairly ai 
curate as to the apparent outline of conn 
tries or lakes or of (»cc ans Wlun we look 
up and see the fall mot a it appeura to our 
eyes as a flat bright disk with markings 
upon U If wc actually draw tliese out 
lines on flat pais r we have a mop of tbe 
moon which U truthful in outline to what 


But the dlatancea os shown c n our lunar 
map will nut be truthful fluch n map 
must show the cenUr os distant from Ibe 
rim of the mocm an aincmiit equal to half 
Its diameter while th« center Is uctuully 
dlotant on amount equal to on^fburth tbe 
rireumferente And what la true of tbe 
central polnf^ rompared to the rim Is 
true of an) other two pointa 


By C H Cloudy ^ 

If we make an sexurote outllni map of North 
America so that the countries appear to tbe eye as they 
Would tu an observer on the moon the dlatancea will 
not measare trpfll* And the closer to the rim of our 
clrculor nup we get the greater tbe ' oompresslaii and 
the has tbe actaraejr 

there are a great many iimtlintla of making mapiafl|f^%i 
a great many dlfCerent projdBtlona at they are cattm ( 
This name la used Ibr the baali on triilch maps are 
made because projecting* Is tbe process ]>t ua snp- 
IWHC a glc lie of glam with a tim but atrong light In its 
venter On the outside of the globe of klais we draw 
with daik opaque paint, the land surface of the globe 
Let ns suppose that we curl a sheet of white papmr 


Into a cylinder which fim close to the Hlurolimtfid globes 
in sudli a position tharnts sides are parallel to tbe 
axis drawn tlirnngh tbe poles Upon the paper then, 
will appegf a shadow of the countries we have painted 
on the tfgpn fllobe If we now draw these shadows 
on the paper and than unroll tbe paper we have a 
cvllndricul projection of tlie land contours of tbe 
earth In r^ons near tbe equator they are almost. 
If not quite accurate But as we look farthor north or 
south, we And them more and more distorted And no 
matter how long our cylinder Is it can never be long 
enough to get In ofl tbe map bcH?&use as tbe line join 
Ing tlH^polea Is parallel to the sides of the cylinder, the 









polar land (if there la such) could asrer cast a I 
on tha paper 

Such a projection Is the base of tha ftnoriHar Ite* 
catoT projector which Is In every atlas The lAmtfeor 
projector la what Is known as a ' confomal * one , the 
sketcdtlng* of tbe polar reglooa Is arbitrarily ttnited, 
tusoally to an amount not exceeding the * stretriilab ' 
east and west 

But the Mercator projection is only one of many 
There are many dlflCereot projections beesuss of many 
dlffeteut needs of maps fbr many dllforent pmpooaa^ 
Tbe Ideal map. If It could bs oonatrueted, won^ sImiw 
ureas of true shape, areas wflnld have perfect piopor> 
tlon to one another, as In nature, dlatancea from plsoa 
to pluie on the map would be tmty proportioned |o 
diatanoni between the places on the earth, all great 
circles on tbe earth (a great drcle Is the shortest dls- 
unoe between any tno points) would be straight Unas 
on tbe map and latitudes and longitudes on tbe map 
would be the true laHtndes and longltudea of the places 
on the earth 

No flat map can give all theoe things in perCeetloa,. 
Many dlfTerent projectlona give some of them cervecUy, 
the others distorted We select the reqalrement we 
need In a map, and construct our maps sceqrdlngly>. 
Tbua In tbe Mercator projection the great drrifl la a 
straight line The Mercator projection, then, IS 

Used In aalUng the aeaa because it ta s^ 
to plot a course on It It ^wyurteatli 
buiUy as to distances, the mariner ehaeku 
hla actual position and distance of m 
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run, fay other msona than visual axavMk- 
tlon of hla Umreator projeettam 
Thara are many dlifarant pnsMbli 
jeettona. We nmy consider tbs Jw 
a nearir glohular body ftkniied,.g^i 
secticms of tbe baaes oC 
consider It as havlag a aurflus ) 
snuOl quadrangles. Ws can 
‘stsrhogr a phid* projeetton, ta wtach < 
Uttle Uflbt In ths center of i 
moved to tbe aawth pi 
dUfflowf on a plane phraffal 
tor We can ttaka sn "w 
projerBon, in which the prdiecBoo 
is Infinite^ dlSUat— thf moosi Iss^ 
draw in imactaaOon etriy in Uili story 
Is an **arttiagns^tdc!^ ooau Wa cag lyala 

A * ikdMdar * imjsotlon, ta wM<^ tMputsr 

mecidlaa and the osntral ens are dMdad 
into aqaaVparta by tim paraUali,’>wflMt 
ace arcs of clrclsa. Thia la a taneh ta» 
tithSBadiflg ^eieetton tan common uas ta 
■dboDls or honmSi than is ihs Hareater 
projscclem In ether WQinta ft leeks ^ 
•ysfitmimur 

tore tiuta thaHercitaw pnstddlOBr 
AH m» im mm iian/tt 

lapi smwi gniiw wnw nappsna m sam 





SClIMl^lC ^SMEftlGAN 


H^l te fti ftfi #m H puKM oat 4<«bapa tr om 
«* OMk^ prolQQtloa. Mm to o l»a«d, drown 
m 0 flolmtar ptojoctfoft U trom tnio wo iiu|ko oa 
•r^doeiat^ OO'^OrttkiiV «o ipro od libi ooU oM moke 
Mm lot mad ^ oad If wo woo « otorOofrophlc 

iw o ^octf to ay wo do not oltor Uo Qtato and ooek and tbre- 
iMd ottd oppar head oo nntdi, bat wo oomoo^urt ^'loaoh 
ttT hio pnidt and hia lower head. And what wo do 
^ hfaa Wtktn wo pot him on a Uereator projactlDB U 
Crtfutal fo hafaold. Wo atioch him oil oat of ahape 
, fik thi *Wltadb^ aa4 the **Ionglta^ of evecy part 
of hti litwla the aaaa on all Aw prodoctioiMk, 

Tha tead^ ia«^waraqd not to ooaalder from tbla 
ttat the c^obolar proJeciUoa la any better or moro ac- 
ebrato tima any of the otbera. Had wo at flrot drawn 
tibt haad cometly on a Ifereator projeetlOD and then 
traaaferrad It to tha othera by oomparlai **latltndo*' 
and *Somttnda* of potats on tha faoot we riuadd have 
othqr and aa dmtle dlatortlona. 

Of ooom^ for an malt aroao--« dtyp a ooonty, half 
a static oven a wholo auto if it lant too Uff-4ho flat 
map la aoMontly aocnrato in all waya for all prac- 
tleal pnrpuaea. One doea not need a globo for abort 
dlatawsaa and amalt araaa. But for large areaa and 
gfoat ttatancea, tm map la trotbfnlj In all wayop and 
hi U tha wlae atodent and the well-informed reader, 
who olther conaoUa a globe when In need of accurate 
OMp Inibrmatloa or naea hia projection, whatever It 
amy be^ with a fall oocacl onm eee of jnat how and 
while It dtatorta reality, 

Bock Cryhtnl Bulb 

By Herhttt Whitlock 

thntw «f wmwh ay* AMmw Mnmm of Muanl Blowy 

AlfONQ the oemlpreekHia atonea there la none, with 
/& the eateeptlon of jade, which haa been ao e a ten- 
alftiy uaed ae a material for canrod objocta aa rock 
oryaUL Fmm Italy and Franco have oomo the graoo- 
fol Taofa; cbaUcoa. boirle, and drinldiiff reowla of 
claflrio boanty, of flno and rich ornamentation, from 
Bnaala art ohjocta of more aorero and geometric treat- 
ment aa wan aa exqalalto otatnattea and flgnctnea 
In thla limpid medliim , and from the Orient the odd- 
•hapad vaaaa and mmff bottlea diaracteriitlc of Ohl- 
^Mi art 

Amonv all of them, however, tb«re are probably no 
•nrlee of ohjoete fluhtotted ot rack cryMal which 
are mom itrUdiur than the apberoa made by the lapi- 
dary artlata of^apan The beet of theoe are cat fran 
rtawloaa unaria cryatala, dear and aboolatoly coloriaai, 
and are oeoally monnted on branae wroogbt Into de(^ 
erative forme, such ae dragon% atorka tortolac, and 
groteaque human flgnrea The dear, poUbbed ball, con- 
Uiaetlag with Ite dark bronse mounting, la preeml- 
Bon^ an artletie object lending IMf with emwdal 
CaolUty to tha lapaneee (aete, wUcIi aete aalde one 
hoanttfoi thing ao enffldent to oontemplato and ad- 
adm In an ontiro room. Oronpe of them balle ddl- 
catety balanced In their monnttnge have boot fro- 
flWfltly eaapiloyed in that land of oaitbonakeo to glvo 
wuiUng of abockif oflhcted by the dlght preUrolnary 
treraom bhaklni them from thdr balanced poima. 

Book eryitat mbocei have, 
momovar, been etnce very 
actat lliDea the eepedal 
■took In trade of the oecnlt 
foreteller of evonto. Oaring 
latri the atm depthe of theae 
Mta df oarth'f cleareat nb- 
rianem them aeora of the 
fotm io they teU ofr can 
qp pfotarro Impoo- 
of prodncttoD from 
daea. It le 
tkifl OBnmd oocolt property 
wktek he* rained the rwk 
eryripal mMe from a pUoo 
of pMemlne&t beauty to one 
Of man hlglMr romance and 
of ttameUty and worm 
eyeund U an Intricate web of 
l ifli wfl a r r pyeWdom. 

* ^ poe^ a myetal gaaer of 
tkenem nlmn th cantniy, ham 
heoided lawn la hli dUry a 
wnfrolabemta andWMnpUte 
dri r e ri p dna of Ao motbeda 
eMkwed hr ooedlnto of that 
naiiidk Tiriitnn am nractleally 

iSwgvar^ 

“ * a 



If 4ho earth wmro made mp of a eorioe of OMdcel 
friktwnt them wmild open out f ‘ 
to make a ma| 


wlA 


I map 

rimllar draperiee and lit only with can- 
or laxnpo which ccmcentrato what little 
t t^re U pment on the cryatal The oper- 
flzee bln gam qpon the brilliant apot of light rc- 
from the poUehcd aurHace of the cryatal nntu 
oonackHuneae of hie aurroondlnga la replaced by anb- 
dfnaclona *Wlalon.^ It la aignlflcant that, la all deacrlp- 
Uone of them **vriionB,** wbat we may call the critical 
period la marked by the fbaing away of the tmage 
of the ball Itoelf from ooneclmia eight and Ita replace- 
ment by a thin dood or mlat upon which the pro^ctlc 
‘imageb" appear 

In a certain aenae no lorn marvclotio than the al 
leged orcalt pnwera of the cryatal Imll are the simple 
meana employed by the yapancoe artleana In producing 
them. Thla art, which, It la aald, haa been handed down 
from father to non (or gODOratltme, conaiaCa of manual 
deaterity cnrHed to a anperlattve degree Armed with 
only two primitive toola, the lapidary ahapeo from an 
angular qiiarta crystal a sphere of perfect roundneM 



WIm wcitry to fatto* Ml Ikt itlii riiMl Mith into » mj, IM, to whto hawtoM 


m 

and liltb pollih Tba qvarta crjratol to lint rouKhl, 
Shaped to the form of a baa by chipping and abrading 
It with a piece of steel about twelve Iscbca long end 
onei-balt indir wide, which haa a concave cutting edge 
somewhat like a ciuiH>uter*a gouge When by meana of 
thla treatment the maaa baa been made round and 
an>roxtmatcly smooth, a joint of bamboo la used to 
eompleiD the polishing, quarts dust, which lodges Ip 
the |>ores of the bamboo and, finally, rouge, fuzniriilng 
the abranlvM 

Thla nil sounds extremely simple and no doubt la. to 
one who la trained to do It, but let the reader undertake 
It hlmaelf If he doubts the wonderful manual aUU of 
these Orientals. Of course, In the lapidary shops of 
hurope and America where the grinding and prdbiblng 
ut cryatal balla are undertaken, the lathe and the cost 
lug of Just the rli(ht eurvature for a ball of required 
diameter render the Usk Infinitely more simple, hut 
even with these abla the production of a rock cryatal 
hull of a diameter of, auy, three inctaea la a matter of 
v\eeka. 

inasmuth as the labor expended on a cryatal ball of 
even aindeat rise rendom It a very costly oliject, con 
tlnuea the yosraul of tho Imcrlccm ifaseiMn of Jirofaral 
HUtory, the question which naturally presents itself 
Is bow can a purchaser be sure ho la liuylng quarts and 
not glass 7 There are two very good ways of dlatln 
gutsblng quarts from Its much more plebeian Imitator 
In the first place, almost every piece of glass large 
enough for a ball of even Mmall aiao fa reasonably sure 
to coiiLaln one or more nmnil bubbles. Although ex 
tremoly minute, those may Iw detected with a good 
“loop** or hnnd lens. And Inasmucb as qnsrti neret 
contains round eavltica, the prasence of these latter 
wiU at ooco stamp the ball in which they are found 
aa apurlous. 

There Is, moreover, a much more exact teat, which 
the writer has found to Ije applicable to balls from 
about one and une-half Incbos diameter up Quarts baa 
the otdical property, called double refraction of ex 
blbltlng two Images of everything which Is viewed 
through It In a ccrialn direction It therefore becoraea 
a very easy matter to apply the tent by ilrawlng a crom 
of fine lines on a piece of paper and then rearing the 
ball oo this croea and shifting It until a doublo Image 
of the lines appears to the eye through the ball It la 
Impossible for a glass ball to produce this effect 8o 
we come at the end to an actual vlatmi which any 
one can see by gaslng Into a rock crystal ball 

Aeeti'low As Aato Motor Fad 

S I WITZRJILANO has tunn>d t(» acetylene for use aa 
) n motor fuel, uilduiii cuHilde being a native prod- 
uct while petroleum products are Imported Acetylene, 
however, has not proved as satisfactory aa gaeoUne, 
f(»r when F Haber, a prominent German ebemlat vis- 
ited Hwttxerland In the fall of 1910, he did not find 
any oars running on acetylene, all liavlng been rocon 
\erted t«» use liquid fuel Haber was engaged by the 
Oennan Oovemment to Investigate the poaslbllitlea of 
acetylene as a motor fuel and he conducted a eeriea 
of experimeuta. According to Kwd, a Swiss authority 
on acetylene and its uao 1 kg of acotylene gave aa 
much energy as 2 kg or 2A 
kg of benaot though the 
hf^ts uf crunbnatiou are only 
aa 0 fi. The reason for thla 
Huber found to be that there 
Is always tin excesa of air in 
I ho lienxol fuel mixture, 
while acetylene cun bs 
burm*<l Hitb Its flieoretical 
sir allowance. Tlie combust 
thm of bensol was shown to 
Ik* IncumplHle, lu teats that 
of ucetrlene proved to bo 
coiiipktp 

Ah rngards the vartariim 
of the acetylene percentage 
In rite air mixture, Keel 
stated that owing to the 
high pressures, aiul tempeiv 
atures produced in the cyl- 
inder the advisable llmita 
ranged from 1Jl per cent to 
7J5 per cent of acetylene . 
Haber seta these llmlU at 3 
per cent and 5 per esnt 
With mixtures defleteat la 
acetylene, there was nolay 
backfiring, with ririi mix* 
tares, pinking. The jdaUag 
U gmerally aacrltaed to 
spontaneona twa-lgnltton of 
the mixture compreaston 
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SdlNTmC AlOmSAM 


A Wilderness IaduBtr|r 

H<m G<M It Extracted Oat of Oret on a fibige Sealerin tMar la Miloii b a IVeillUl IhMfMii 

By Ftiix Eugmt dMnU 


* A QOLD new hu «w beco a pbraaa to Intrtino 
thalmacftaatkmandtbmarefawofw^tbaTtat 
M»tn« time dreanird dmmii of aeoklos ItMtane from 
liUldia 0tx»mi of tin* ydlow metal In tbe dcptlui of tbe 
earth or from tbe lied f aome tartralent far-off atraam 
Pven the hlichly tnodern lotnliis and mill i ng 

operattomi < n ImnienM toniutgea of low grade >re a In 
vniTlog the proaalc niethjda tit any up-to<date Indnatry 
baro not robbed tlie ii^ld mine entirely of Ita lute for 
tbe Imagliuitlve adventurer and aheti tbe mine la lo- 
cated in tliat part of the world Hhlch U known gen 
erally ana ng tbe old tlmen aa tbe North Ooiint^ 
(be call la Irrealailble 

Bat thla la tbe atory of the mine not of tbe miner 
l<r even am t|M|M f ua who have to be daaMd 

IN parb r pr Mpettom and adrentarers and whoae Ubra 
Ilea are Ailed with atorlea of the nmumce of tbe 
Vorth then are few Indeed to whom tbe modem 
iiiethNl >f extracting wild from ita orea la not eon 
Kidered In tbe light if u inyateHmu pmceea to be 
undemtood mly by the profeaalonal metallarglat or 
ratmtif, engineer Amtiig tlie general imbllc there la 
irobobly no modem InluMtrj leaa ondcratood It la a 
fact of mnrae tliat the detalla <f the cyanide proceaa 
of extnwHon InvMYe inanv 
nloetlea of manljTolatloD too 
Involvod for any bat a 
trained metallurglat or mill 
man to understund But In 
a general way the proreaa la 
simple enough to he eaally 
ofidenitoDd Iv anyone n ho ia 
Intmated In leaning some- 
thing of this tittle-known In 
doatry 

There are two methods of 
mining orea that oerur In 
large bodies aa d > all f tlie 
low grade ores In the dlstrb t 
under oonslderutloti One la 
tbe glory hole or open pit 
method and the other Is tlie 
nndergnmnd system of 
atoplng The glory liolc 
aa a miner calls It la an 
open pit where the ore la 
Wasted oat in mu h tbe 
same manner os In tbe utore 
famlUar stone quarr) The 
broken ore collects In the 
bottom of the pit frcMii whK h 
It la drawn through chutes 
Into oars In tlie underground 
workings will h i\tend lie- 
low the pita The drtllera 
using marhlnee operated ly 
comprCMed air work on tbe 
steep Blo|iea of the pit wall 
and place the holea under 
the dtrecUcMi of tbe pit fore- 
man In each a way aa to 
obtain the maximum effect 
fn nn the explnaioci of (be dy 
namlte The drillrra stop 

work and leave the plU at the aaroc hoar each day As 
soon as the drilling stops the dynamite la brought 
Into the pit and many tiroes tbe foreman himself nndar 
takes the work of idacing the sticks In tlie holes prs- 
pared for them Hometlmai It takes a bit longer than 
planned to iLnitc all of the fnsea. and he la companed 
to seek what shelter be can from tbe flying rodu u the 
charges extlvdc in rapid a n ewarion When tbe flrat 
fine la lighted a siren la eoanded at the top of the pit 
a warning which Is uiitveraally heeded for there la no 
one BO fooltah as to neglect patting a aafe dlstaaoa be- 
tween himself and the glory bole when the ** gb ootl n if 
baglna Tbe hImx ting of tbe glory hole la a sight worth 
aeHng from a safe dlatance— for great gejssra of rock 
and aaith are thrown handrada of feet Into the air and 
a mnmeiit later the sky seems to rain atonea 
The mnSn artery of the andergroond wotUngg la a 
vertical rftaft through which tbe ore la brought to the 
snrfece and the mlnera are brought to and from tbair 
work III tbe vartooa levels i f tbe mine Karii levM la 
a mmtem of tonnaU, or drifU and croaaeata " aertand 
lug from vertical ghaa The drifts In each toval 
are driven ondcr tbe bodlsB Of ore wMeh Ua h a t wean 
It and the level abova Obataa are driven fimn tthe 


drift op to the ora body and iomtt 
hardly laffg anough to crgwt thioaadh aarve m i 
of odfttiMnlefrtloa batween the atopa^ and tha drift tag 
carry the rnwpriaaiil air by maaaa of whkli the 
rock drlUB gfa operated 

The etopii aftisr work hes pr og r aaeed toe epcee ttme* 
la a huge andorgBoand cavern Tbe roof Is of solid 
the floor of ore broken from tbe roof above, by drilUbg 
and tdaatlai away the n ck and the extent end ahepa 
of Its boondariee ere daflned Iqr the ore body itorif , the 
wans of tile etope following exactly the boundgiiee of 
the ore Whan tha cm body has baaa axhaoatod, tbp 
stops baoomes a torge mam or pocket of broken ere 
which may tisn be drawn off throogh tbe dmtoa at the 
bottom into ore (sara in the diifte of tha leval below 

Tbs ehaft Itoelf te much like the ftonUtar etorator of 
onr cltlea Uke it« It (a onmpoead of eaveral onmpart 
menta each of w^h has t(a car numlng up and down 
in the abaft At tbe surface of the groapd and astride 
the mouth of tbe ehaft la a great at#al etructuiw— tha 
headframe In it la the h dating and dumping mech 
nniam and Mg eteH ore bins Into which the ore bo^eu 
clump their loada. Racb car In tbe shaft is operated hy 
n Mparute hoist and huiatmun An eleotrlc signal lye- 


latreatoi vHth, 


in the 


6 IhimvBL 


Itosf the 


The 


away to (hedttnpi 
The fpW Is 

totheaddttten of _ 

Witt «tt UUllM JIOMM# ttDtt iMttMlttlll 

tt pirtiita aC • WMk 
.t tts flou cnh te teNpii 

In hiettnfl (he anklfldin to 
a ctoeed retoit until thO m r eng r tg 
driven otf The gold whan ntinorad flm ^ 

In n tooagy oen dltt on and to pfnelWkAk 
sponge goM goae Itotoadtattfty to the iwimj 
which If fea^ to reee l va It; and ts m i ( tod^tohhi 




The prodnet of tbe cyanide prgtoaih tito | 

Is vary imtmre when It canec toM toe eitkL fttotol 
with a eatthUa flojc eontattong lead otode etad irit j 
a email blaet fomacai Bare the lepd oKftda ti < 
to metalUc leed end flttering dOwn throngh the 1 
picke op the pevtioieB of goM In the p cd ripltoto bipd 
ooHeeta In a well at the bettoto ef the fornaos^ The 
irapnrittce in the precipitato oombtae with ttie flak to 
tom a flWd Hag tohWb totoy 
on the top of the Boltan toed 
and Is drawn oft tnm time 
to time ThM the tonisiW 
In tbe fonaco to haellr nO 
redoead to the toedTrid 
tore and aleg 
The gold to topnretod dmee 
toa lead by dridWtot th* 
latter in a onDdl fureaua 
The Und oodde to di nw n eT 
from the top of the atoltow 
metal aa toiti Os It toma 
natU flaally only tha gold m 
malna Tha lead oxMe time 
torwed to ground ng and 
ueod again in the next betoh 
of pcwdpttotiL The gold to 
broken out of the fomnee 
hanrth In a thin ktoh and 
melted down la the ctodbln 
mtithig fttrnKa. It to then 


Tbem era aenatly two 
large ban from a run of pin- 
dpltato and sbent tha nune 
quantity from a nwit of 
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Tbe eearotiel oUgo la the milling or 
am are them Oiladlag the ore to n I 
ecy of eooma goM by amnigaaiatlon 
■old bf dioeolotlon In potaminm egaatdo tid i tte « 
rtpiutloa of gold from aointton and roflniiit 
Aa tet noted, tboro on two naiteda of tt o w wy 
need In onr mill omalgntetton and emniding After 
tbo oro !■ emobed to « Sna annd la tho Mf ntoill Ml 
nllii onmgh wotir la ndtnd to ftm a whWk am# 
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Ij^ W >♦ Mk muk^ «bm 

MNk wMlMViM^ 4kl^ ttjMiiikfid 9NVI iilVlIOfW^ Ml tiM 

itffpB^^iwm^ ii'tirt* 'smertfo* ai* «( &» 
•mmir ^ luiiit* «« «im m qa^ttia i> tn* 

VVmVi^fv pvWt »«n IP'WV PBR 9C CM MM 

(iipiii.iyiy iMkiii ii0i i^' ot ««va^ m ita vwn 
fMMlit ^ZUi Cftw *»>*■»* a HtH# huttlit ibMtt tte 
BM Imu Ub flhnttBiof Mcratid Ifcbra Md tUUB Md 
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]0 te ^prvttiMF tlpt a# iti amm 

MMdBklvMMC a*f "PpwtfM^ ifawnr*^ 

li i ki jM WW M l f u X^ t n m, too, •*• prtMletfly bS at Vmt 


4Baa oat aaoaitir aniaal to Urn Sub- 


patwii «B« fliica |i ant7 a«flk tit hMtoM that Amb 
a*a tUk MAim t^mlttaf w anlwptlaiaK and naar- 

acaaaa AOAwtw* ii.baMaOip'aC^tliaawpotaaBada 

oAM laiwaa a Dmt MnaaMA "• •*• mMd of M Mot 
tP fkMc <V a«r Hjirtiiir B OMI||l •■ lypiflod hf Toronto^ 
MDttrtdl w tilt VMrid ▲ gUooo at tbt 

Mp nrfil Mwir htWMtr twil Oatpda u a wbtda ta 
adRa fi^ wfldicpa w Intt tW^d oN^taatton im pana- 
tratad antf a daw hmMi iattaa or 1 m aloof fair 
8(PM^ bordar Bagroad that am Ttat tracta of land 
wbm tba tralla of laan wonld abow ooij aa Mar 
Cbraadi; paaafraftiif tha wfldamaai bart and tharo at 
long IfittrtHa aad flaallj dtfiaf oat altofKi or 
To aoM of na tlM cdU ooaaaa tUar and atroiig tba 
caH of tbt Kortli to nalMroav own tracka m that fiaat 
wtki ar DM Oar dMiDf art long bmeath Ita apolL 


boat dio«M bt lagolartr praatleed 8 om of cbM br- 
gla at glaatlBg tbao otboro eaa bo adtgtod % tb« 
Morgaiwy whan It arlaao ^ 

Daqi and owiatant ealttratlaB la piobabiT tba baat 
aaoaaara tbo growor can adopt wbon aboonBal boat bo* 
gtna to bako tbo aoa Ur ntrb rocommando It mhs 
ring tbo oarth to a good doptfa and doing It often koiga 
down tbo aoU to a q iar a tttro 
In tbo well fertUlaod deld potatooo otand beat bat 
ter tban on poor aoll Tbla la baeanao tbo tope grow to 
good alBO ^kcead nt and ebade tba groond Tbo Aado 
koepo the ooU temperature down 
Ualng oeed grown In a cool dlaate la a proeanHon 
Potatoca from aoefa aeed aro UKira mtataat to boat tban 
oCbora 

Tbe high temperatore of a dry ooll la not oo harm 
fQl to potatoea ea tbe equally talgb emperatnre^ a 
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MW ttea taMM ftew tbt nM Wfan the k « ■ opoaed to roam tbo woiist and t Poarma ten of kwl aoU • tw from tte 1 
ftMtbapItwaa. 4. Tbt and afaaUaa WftaatepMit to tba afart. I A tter atnam of dwIUb Uttena war ba m 4r p 
fbtolbekAa 

I oltn madam ladnlaM fat aMktag tka goM oro giro np Ite oakua 


UMi M» aa an fdfil plaea to Itea. Tbaae cqoditioaB 
da |M« aman aa *a tlw ainkte loaib bowovar Of 
awtaa «|Nm la a tetel ladk of voeroatloM aoch aa ara 
kdaMtafbaeltydwflltar bat tba fact that omtidB m 
ST nWt to ttte aawdiy yoaf after ywaa it ptoof aacmah 
naifc tM» aaa Oimaiiaattnna dor tbM that onloar the 
idk njMB^atedlfdb tmgnia kud oanoolag am amr 
Aid a pravatetai trip two or tbrm 

is,nr;ii£-"asA 

K rtw* «aoi«iiwr »u wt, 
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A Act bmA A«t 0« M tfc» tNB 
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Bat not ab can ba|d tba eall Boom moat bat dmam 
Tba fboaaa lairwlll gDb 

KdiplBB Chwteiiif PotetoM Cool 
AK Jotra potato inteatliator O L Fltdi baa doter- 
mined with asaetttada tbe offset oo growing pota 
toaa of raiySng dag m e a of boat Vot tbe potato bog 
par any of tba tarlpoa potato dlaeaaea la tbo moot 
atrtoaa eaiaqr of the potato Mr Pltdi baa foond The 
Ortateataoe^ Of tba growing apod la beat WbenaoU 
tempmtam geta ibat aboot oo high (be potato grower 
oanateiiily ear fatawotl ton prodtabla crop Tblatem 
nara^ ta a tow dagmea abom 85 
Oe^ tPMp poor pittoiito eool, U taEoapdonally good 
adetca to too toomar to toct» la an totltadoi wfaoce 
apatta of mey tot wnatbar am of fairly c om m on ocen^ 
nnaa maomtoi to pr o te c t toa gmwtog apoda a ga l n at 


wateriogged aofl Tfate meana that aoaklag a pototo 
patdi In very hot wentber may be very dangerooo 

Theee are the methode to protect potatooa agalnat 
beat that Ur Fltdi recommenda la looaUtleo where 
boat la a aeHous annual prol lam a field with a nortbom 
or eoatern eipoei re would be more eultable if aralla 
ble than other expoouieo 

Tbe in tato plant Mr Bitch baa found flonrtehee beat 
at a aotl temperature of TO degreeo Tbe aeed will 
■prout and anid up shoote at 50 degreoa the i lant wfll 
get along at 85 degreee of poll heat A tenperatufe 
of 00 degreea bowerer la about tbe limit of eatoty 

Of cooxae aoll tamperataie and atmoopheric te m pem 
tun am two dlttbrant thtnga, S II taanwrataro Sa 
much more oonotant Tbe tope of the potato plant can 
atand nmeb greater beat tban tba roota—tta the root* 
tbe iTowor needs to care for 
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Utt» IWiwlng tlM M«ur fa a Cmfcaa mM. JNiM Bfltt Uv mo n m MM that otrafl Jiltt fiaai tha «M 

Prepurfaiff Um ibw Mf«r for liUfMont U tko roiMrjF 

The Story of Sugar 

Where the World’s Sapplj Comes From, and How It Is Converted firom the Raw Material 


By Arthur L Dahl and Rozti Gotthold 


T HBf adjenhe sweHMt hu lonff bom approprifttolj 
uppllfd tfi logur ana n u a > U uro a new vford — 
deareat — hhv cntwdlmi It for popularltv Suipar In 
oiw fonn or anutlM r ta one of the moat plentiful foods 
He have for Natma dlatllls aweetneea In a large prn> 
portion of her vegetable plantfi» flowera and trees The 
sugar of vminene however Is obtained prlndpallj 
from two raw materiol»--the sugar cam and the sugar 
beet OdI> tires ccaintrles of thi world frotlwe both 
fane and beet sugar the Unltefl Htatffs Australia and 
Rpuin for cune pr ducth u la pmctkully restricted to 
the tropics while suh ir lieeta are grown mainly In the 
temperate a nc One-llfll < f the worlds prodoctlon of 
cane sugar cc nies from Cuba another fifth from India 
and one-tenth from Java Next In order of Importfmce 
aa ppfMlarers of sugar of one sort or the other am 
Uennany Austila Uussla (In normal times) the United 
flmtes. Huh Hi I Porto Klco ronnosa Australia Peru 
and Ifanrltlus During the war one-third of the World s 
sugar producing area lay within the battle 
linen of Kuntpe The war 1 aa hud the ef rsssassss 
feet of largely Increasing prodmtlon In 
Cuba Java and India but Porto Blco 
HsHalt, the Phillpidncs anti British West V ■ 

Indies show Uttle increase although all of ' 

those countries ha^e been Important sugar * 

producing districts ftr a long time In gORinl 

1010 the worlds prodacUun of cane ami nusxie 

bset was etioal Now tbe ratio la about aeni|p 

70 pir cent cane to 10 per cent beet In cent^ 

norope the prodnetloa of Prance boa been onotfie 

reduced to a fraction of Us pre-war slse ( 

and IMiduin and the ( ential rowers are hm r 

phoductng altout half us mn< h as formerly 
The Inited States Is nn the greatest 
coiwuroer of sugar per < a] Ita that dlstUic ^ 

thg) R« ing to Aastrallo with an indhUliial 
fxnsumiitlon (f over 100 iiounds jmr an 
num but at tlie rate ho an Increaslnt. comps 

4 ur 01 usumptl >d we shall soon outstrip Inhutif 

Anstralta In 1010 wo used r \er four mil 

linn t «Mi tf sugar In the United States or ■ * 

16 ler cent m re than the >(ar prevloas 
This a u anted t) o\er 02 istunds \wt cHpIte ns against 
8fi piotds In 1018 84 pounds In 1014 70 In 1917 and 
78 laun In Iu 101R 

The I nltcd States Is dependent upon outside aoucees 
for over tl ree-foorths of Its sugar supply While cans 
sugar Is gn \n In a small area In the extreme southern 
part of our n untrv i rlntliHUty D nlslana our domeatlc 
■apply of caiu hugur m resenu lew than 4 per cent of 
OUT consumption nd would last us but 14 daya eadi 
year From our donuHtl < r ip of sugar beets we obtain 
a larger quantity of sugar and the supply from this 
source would fill our wants for 78 davs out of a year 
Cuba supplies ns with nnre sugar than any ottisr coun- 
try sendlilg us almost R1 per <ent of our eousuinpClou. 
We secun almost 18 per ci nt from Hawaii 7 pw ceug 
from Porto Rico not quite 2 per oeot from tbe Phlllpi. 
pines and a little over S per cent MM outslds miseeb 
lanenus wmre^ The following table Shows the souros 
of the sugar u4)iUn the Uidted fttatea In tUlP 


Lnlted ^Utes beet 
Txwlslana and Te^an cane 
Hawaii cane 
8t Oroix cane 
Porto Rleo cune 
Philippine cane 
Ouba cane i 

Maple sugar and molasses 
gflscetlaaeoua foreign 


873 2S8 tons 
1R4064 tons 
514824 tons 
8^ iwm 
286880 tons 
73 611 tons 
8067061 tons 
84004 tons 
67 781 tons 

4067671 tons 


Total 4067671 tons 

Tbs oldest sourcs of our domestic sugar is a section 
of Louisiana east of tbe Mississippi River and extend 
Ing to the Qnlf cnast and tliereby bangs a tale In 
1776 the cnltlvattun if sngar cane was actualU given 
up in I^tstana na unaulted to the cUmate Bnt In 
1705 Ftlenne de Bord made a crop of augar which net 
ted him f 12 000 a large aura of nancy In thoae days 
Until 1704 lie was a fdanter of Indigo which waa the 


5 UCAR Mtlii lU meteonc me m price ond lis catac(pimic tfeacenl, 
fm been a houuhoU pMtrd Ifieie four peon pa$t Our b€9tldor~ 


ffiefit over (he coueei of 25 cent sugar and (he enpomhilUlp of 
gttimg a suppip at thu or anp other pnee tm equaled onJfp hp our 
puMxlment ivhm the hoUom fw out ef the market and we could eud- 
detdp hove ail me wwtted of the unmersal emeetener Matrp of the 
con^uton to the Saentifk Amencan mere mond, ai om tune or 
another dmnf thu penoef, to oUempl the teilmg of the itorp of lufor ^ 
hir Gotthold and Mr Ihhl mere the most iucceufvl of Ume IVe 
hove refrained from puhluhmg mhat thep or onpbodp ebe had to tap 
of sugar until the lapse of tune had given sufieieni perspeetoe to umun 
that nodmg mould creep udo our columns that ought later appear unjust 
or imptreJ hp the ahnormal condihom Norn that (ho tune h npe to 
teU the stoTf ef sugar me hove decided to thu storp evon mero 
compfcfieuiip no(e»er(hlr hp weaving the best ekotphts of men (Wo con- 
tnhubom inlo a single narraimep Ae one presented 
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important crop of tho poHod in LonisiaiNi But the 
looses from hurrienneg gad the ravsges of Insscta were 
tremendous so that Bor4 lo ked about him too some- 
thing else to plint There were two Bpuidnrds in New 
Orleans plonring euasldwnibie cane but tlwF had never 
got sagur from It am of them hotted tbe jufee Into 
syrup and the other dlMUted It Into a poor quality ef 
liquor Bord bought suns canes from those noiii which 
later gave him hta Ihrtuna. 

It Is tntsrestliif to road of tbs gBqawm^tMw Iu 
Oayarrds History of Louisiana Op fibe aep when 
tbs grinding of tbe cane was to begip. a large nuabeT 
of tbe roost respsetabte tahaUtsats bad g gt bseed in and 
about tbs sugar-houss to he p res op t at tba finftoiu or 
success of tbs expertment Would tbe egemp iHunriatot 
Would tt be convert e d Into eugarf The ere^ w g tto d 
with eager Inumtlenco tor the mom ent wbdki the nmh 
who 'watebee tbe treatment of the juice deterta tw ai 
whother U la toeAg to graautete Wben that memirt 


arti\ed the etUlneoi of deeth eem among tboim eacli 
one bolding bte breath, and toeUng that It WM a matter 
of min or prosperity tor them all Buddsoty the angar 
maker cried out with eocultadoa It ginuiaUteer and 
tbe crowd repeated It gnumlatcel 
Outside of this Lotttelana region osne Se grown gen 
crally throughout tbe Oulf Statw bnt there it li used 
olniost exriuslvely to make syrup and not sugar Prac 
tleally tbe only other cene eager from our Boutbem 
Btatee Is nude In a tow eoattared loealltlee lb Tbsas 
Sugar cims requires a loag growing season to mature 
folly and the prevalence of frosts In most sections tW 
the country prudes tbs oxteiudon of the growing 
aress bay<^ the p r eae n t itoitts oxeept possibiy tn 
Florida igbefe succes sf ul pIsBtatlons bavs been made 
Tbe center of tbe cane lodmdry In the South to In tbe 
parishes of Mary l^atourcbe end Tembonna, In 
I imlslana where cane occupies 42 per cent of tbe Im 
proved land These three parishes tn fact, grow about 
40 per cent of tbe total liTop of sugar in 
■ ■ tbe ttoutb They also contain 61 of tbe 

Stetos 110 operaUng toctoriee tor the 
crushing of cone One of the cbaracterts- 
fddm^ tidi of tbe Loulriana ragar industry is Its 

^ ^ unesytalnty Oans does not mature tiMre 

^ ^ tor the gr^ng season is too short Oaiw 

f ^ to harvested before it to fully rips and tbe 

t sud- cutting seaao n to tlmltsd to several 

’/ the weeks between tbe middle part of October 

ne or and the coniing of tbe wlntsr fturts 

Hifor ^ WorUttg Immature cane resBlto in a 

^0 ligbtor tonnage per acre than la obtained 

l 0 M In Ouba or other tropicat oountrleg, where 

tbe cane Is aUowed to grow from IS to 18 
unhui months and it also rosuito in a snaUer 

sugar oemtont In Loulslaiia than in tbe 
tTopks. As en evtdenos of the fimtnatton 
at tbe eepa produeCton In Leutotona, due 
9 cen- to dimatlc condltton, we find that th 

>IT0R 1004 tbs Bute produced a tectod quantity 

of We,lfl6 tons whae tn 1010 the total 

■■■■■■■ ■ ■ production of cane In Lontolsna and Tmcae 

combined was only 164J)84 tons Tb« 
difference la Hholl> due to utuwaspiiablo wustber 
Of our Island poMWsslotoa HtwaH Is the grsatsst 
source of our sugar supply Tbs prinolpal (ndustty la 
the HawsUan Islands to ttis giuwtog of sagsr caae and 
tbe manntobture of raw sugar It baa tbe most bIguy 
developed organlsatbm tor sugar iffedurtloa tooad aby^ 
wban^ and about envtonrth of tbe entire pnpulaHen 
of the tolanda to ebgsgad to tfaia tndietoy tbers aiw 
eome 88 pcaetltotty all of wbUb am Imgo nk 
ttodtom slMr tteassmal production era aritt vswgiWB 
tern about 4 ariritouto lOn mflboa tegtOa. Tbeaeason 
fa flaWaU to teegp Iwgibuing IMtoiggBr abeut Oetobar 
let and odidstom M u tofge PM ^ tfto toaswuto 
toontbs. H sbriy ef the eopp emesm ef iwr oogeo 
wbtolk to stoppew bto leialito to baft Fhawetow and to 
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M M «tt» idjbd 

itth^ijpim ^ «K9 

M'tb* Halm 
^XUM 
of MM H hmff 111 thipa ta- 
M lour 

par Mm ta ^ tioM ttt a food 
ycMv M4 tSia mm It Mfh 

10 MiilMt. TliMHtw an 

tvMMa of StfS pooMt *of 
Mitr per tM of cRAo. 

* Vmm att caat it gnm 
voder itrlpetlon. In Hawaii, 
and In Uw derttopinent of 
the water readMctt of the 
Waodt the ngar planten 
bare aanied tbe lepotettoB 
If loUp IMnoM dailne and 
MMlNiM land Miaaitiieiii In 
the wioefd. Tba ralnfgai in 
the fHaodfl tarlca to a 
maflted detree In araat not 
far apart, owlof to wind 
eondltlolio and the location 
of httb movntaloa. In tome 

aecfloAt the rainfall la too exceaalye to permit of ctiltl 
vathm, wblle in otbera It It deflcient Hie mignr idant 
m, tberefore^ bare amiitracted immeote imcutlat rrt- 
ervolrt and canalt, often taking the water from one 
•Id# of a mountain ami conveying it through mflea of 
numeta to where It It needed. Two of the oldeat idan- 
tatlniit, Koloa and lieline, have jointly over 40 mtlea of 
tiumela which tap the inoontaln streamH. They aleo 
limvo a ayttem of 9 ttorage retrrvolrt with a oapadly 
of over 7S Bdlllon gallona every 24 bunra. Twenty-fonr 
plantetloni In the Hawaiian lelanda Itave an Invcatment 
of over fUmoOtOOO in reeer v olm, pumping ttatlom and 
eqntpment, pipe Ifoea, ditcbet and tnignttng flunwa, and 
14 of tbe angar oontpenlea own 97,0U0 acfee of foreet 
land, mvlntained aoldy for the de^lopineDt of water 
The Oaho plantation with a cane acreage of only 8M0 
acrea. baa apent almnat $2,000,000 in the conetmctlon 
of ihe great Wnlalioll AnihMlact, which reanircri more 
than three yeara to build Thie aqueduct le 14 milea In 
leafth and tm4ndee 10 mittti of tunnel, 8^ roilea of 
coiicrete4lned dltdiee, and milea of ateCl ayphon 
ptpea, The mein tunnel la 14,448 feet in lefljgtb, plcrc- 
log the Koolau mountain range. Tbe mllla for crushing 
the sugar cam in Hawaii are the moat modem in the 
wond, and raadUneiy la naed wherever poealble. While 
cottilderaMe fuel la inquired to oinrate the cruahlng 
ptanta, practically all of thU fa secured from the refuse, 
or bagaaae, left after pressing out the juice from the 
(WIMl 

Hngar baa hem the principal crop grown In Cuba 
alBoa Its early days, and over half of tbe cultivated 
area of tbe country la devoted to cane. Climatic and 
anil oondltlona are favorable for Its growth, and the 
cane la allowed to ataml for 12 to 18 montha befi>re cut 
ting; It la only neceaaary to replant tbe cane ftelda 
awry 4 to 7 yeon In the older sngnr dlatriria and from 
10 to 12 yean tn the new onea. m moat of the prodne- 
turn la trora **ratoon'' crops 
whM aprlng up from tlw 
root and aUlka left 

in tbe ground after harveat- 
Igg tba nmtnre cane. A 
hliber production is obtained 
fhnki what la culled tbe 
**|Mnt qaiw crop,** but on ats 
eounr of tba saving of la- 
bor, tbo ratooo ayatem la 
Tar^ In vogooi The cam 
erep la harveated roora or 
lawi thftraihout tba year, Imt 
tbi pripclpa^ harvsat season 
1$ froa l>oaeiMer to June 
Over a nilllUin and a third 
acftW urn d evo t ed to cane 

ttt^.frfadfiiir tbe anmiai 
prudp^M of j5 umuon topi 
orjftOMof caui The sugar 
ptantbtim UM oifflpi^ with 
raffway Ama t6 frtmi- 
pbrt tlpi MM to factory* 
apd ^beM over 



M s 84-lncb roller mill with Ifleen retlera, and Me 87 double crasber, all driven by three engines 

cane a^rrages froin 11 to 15 per cent of ilia weight of 
the cone 

Tl)e sugar factoriea of Cuba have made cvuiHldmble 
Improveiuuit in the nae of modem equipment during 
tlie last few years, and the United Btutes manufactures 
and Instulla namt of this machinery One factory in 
8t ]/>ala fa said to supply a large prot^ortion of the 
angar-maklng machinery used In the cane districts of 
Cuba and Porto Jllco, and American machinery la fast 
impiduntlng the primitive and tneffirient methods used 
tn the earlier grUidlng mills. 

Porto lltoo la also an Important producer of sugar 
rane, and tliere are 65 establishments frw making sugar 
In imnua) times Porto Rico suppAed tlu^ United States 
with something over 700 mlUlon pounds of raw sugar 
per annum, but during the war her production was 
greatly stimulated, and her annual enm now exceeds a 
htUUm tsmnds, prnctU'ulfy alt of utilch couiea to this 
ctHiniry TJiera are 208,000 acrea of land devoted to 
the growing of sugar cane. Borne of the large grimling 
mills, or •‘Centrals" have a capacity of over 40 million 
pounds of raw sugar eoch arason, and Unlteil Btatea 
manuforiurers build most of the nKxlern mnchlnery for 
Che angar mllbi. 

While sugar la classed os one of the lending industries 
of the Philippines, with an annual pnslactton up to u 
billion poumls, only u part of the raw sugar Is sent to 
tlie United fltntes, oa nearer markets lie tn Chinn and 
Japan Tbe metliods of handling sugar In the fslumls 
are still somewhat primitive and most of tlie cane Is 
handled In funall tnllls operatnl by the natives. 

The Ilrltlah West Indies hold third place In sugar 
production ftom llrltlsh possewlonM. The Island of 
Trinidad Is the center of the cane lndastr>, and In soino 
of the adjoining Islnoda mucli of the rane Is used tor 
tbe mnnufachire of "ftincy nudnssrs wldch Is largely 
sold in Rnrmie 
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Sugar eaae la also grown, 
more or Iom extensively, iu 
Mexico, Coata Sloa, British 
Honduras Argeotiiia, Braall 
and tbe other coontrlM of 
Central and South Amsrlcu, 
where dlmatk condltiona gre 
favorable. India grows an 
eonroKitts quuutlty of sugar 
cane, but pructlruUy all of 
It Is needed to feed tlw mil 
lions of peitple within lU 
own Itoumlariee. Australia 
sod hew Zealand also grow 
sugar cntiH, but the prnduo 
tlon Is not sulUclent for do- 
mewtk needs and little of It 
Is oxportud The Island of 
Java, In the Dutch East In 
dies, devotes 465,000 acres to 
ihe growing of augar, and a 
high jleld Is obtained from 
the enne grown there, being 
exivedvd In sugar content 
onh by Hawaii A large 
imrt of I1 k> Java production 
Is exiNiHed, but little comes 
tn the United Slates except In times of great scarcity, 
or when prices are high We got a good deal of Java 
sugar in 1911) nnd early 1926 One shipload of East 
Indies sugar arrUetl in Bun FrantlHco for the use of 
fruit cuniiers, wlm had found It cheuisw to purchase 
this (oriental supply than imy the prevnllliig prices tn 
the United Btatfw 

The metlmd of handling cane Is very much the same 
In all countries. When niulnre, the rnDeiN cut by hand 
and conveyed to tlie crusla^r liy railroad, flume, or ox 
curt Tbe modern sugar mills nre equlpiied with a 
series of Iron rollers through whhh tite cam- passes, 
and the Julep Is siiaecse<l out ami con\’e}(*U to tanks 
while the dry pulp imssen tm and Is ushI for fuel Tim 
rune Juice, In addition to the sugar In solution, oontaloa 
glucose, other non-<ryKtninstng sugars, fats, waxes, 
gums, nitrogenous snlistances ond n small amount of 
arid In the mill the Juice Is hotleil In \a<uuiii tanks 
fo extract the 74 |»er <'ent of water It contains, and the 
remaining substances are treated In dllTerent ways 1o 
separate the \urloaH eonstltnents, until Anally a ctys' 
talllied raw sugar Is oblalne<l, which Is put up Into 
Mu<ks and sent to this enmilry or to England for 
reflning 

Tills sounds simple enough but sugar making today 
Lb not so eletiieiittir> ii matter ih It was for ItorA Ho 
and his friends would lm%e n real thrill If Ihey were to 
be taken Into a sugar fuctor>. to see tlie crushers and 
mills, the Altering, the e\uis)ratlcdi, the ct^wtulllxstloii 
of sugar In llmse Inreresting iiuichlnes, 

Tlie mills used nre iliree A-roller mills, net tandem 
They are driven bv mie engine, and are geared at one 
side Each ndll luis a headstntk, of solid heuv\ casting, 
iKiIted lhn>agh fo the lower pliite h> two king bollu. 
There Is a top roller, wllli two otliers underneath It 
In the center of en(h mill Is a trash turner which sends 
the hAgusse, or pnrtliillv cnislietl cane, from tlie top to 
the last roller of the mill. 
Tlie colters nre grooved, and 
exiwrliuents are coustantly 
la ing ourriod forward to 
deeiien tlie griHives, the now* 
est rollers having gn¥>v«d 
surfntH}! to the detitb of 
thrrc-quuricrs of an Incli, 
which fnrilliHtes tim crarii- 
Ing Thn nine Is preparod 
for the min bv i nuhers , tba 
ty|ie most In use Is t'ompoaed 
of two rollers, having »M- 
faces with grout V-ahaped 
grooves. The nillem may be 
set ell tier to crash the cane 
nr to cut It Into small pleccis. 
^ rom the mill, tbe Julcmratts 
down Into tbe trough onder- 
neuth It, and tlience to a 
tank, for sulfaring The ba- 
gasse Is sent to the bugassB 
trarners, for fuel 
In tite making ot direct 
consumption saganr tbe Juice 
Is treated by using sulfur 
dioxide, which hleachaa it, 
and lime, whirii aeCUes It 
At the Auduboa Park Bxper 
Imcnt Htatlon, eonducted by 
the l^ralslaoa State Univer- 
sity, there has been carrietl 
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ovt A Terr IntrrMrttnff experi m ent in clirtflcatloii of cum 
J ntoe with (iiutomaceone euth end decMortirint cerlMn 
the dial ma eoiu earth need ii ftnand In qnanUtr In 
Oalif rrU It hu been need for fUtratlon pvpoaM 
In ti t beet enser factortee of Vorope einot IBM A 
t n r It with freisht cluurgea fro« Oalifomie oieu 
In Ia nlelena about thlrtj flTt dollen The vefotaUe 
carbon need far dectlorlsinff the Juke comee from 
HoUand and that 1« about all that U known of it here 

tor tlda OKperiment tbe Juice from tbe mHI inetead of 
belna enlfnred was put Into the ctarlBer where It was 
treated with one-half per cent of lllterina earth then 
tbe entire contents were mn throngh the niter preu^ 
Into the sen nd clartller and then treated with one per 
cent of the decolorlRer The mmit of this UMthod of 
tfartfjlng was that they f t at Hast as much engar as 
tbe yield by sullltoti n that tbe raw eugar obtained 
has tbe ci lor < f yelIo« larifled without washing in the 
eantrlfogal that It contains less DonsQgars than that 
obtained by tbe snlfltatlun process that the expense 
attached to Us use will In all Ukellbood be oonaldembly 
taassfied by tbe sale of the Improeed grade of wnlassse 
which results an I which Is expected to sell on the hew 
Orleans Bzchuuge for 65 cents per gallon— an exe^lent 
price 

To appreciate the importance of thta now darlflcatloa 
one must understand the system which has heretofore 
been nsed The mlfured Juice Is sent to the clariAer 
where It Is brought t > the la tllng point This causae 
the beerier particles of dirt to fall to the bottom tbs 
lighter scum t( rise to the surface of tbe UquJd 
tween the tw Is the lajer of dear Jake bottom 
of the clarifier is opened tbe mud falling Into tbe mud 
tank When the Juice comee clear the darlfler la 
closed and the jnlce is run off Into tbe settling tanks. 
When the layer of amted eenma begins to be drawn 
off tbe vaUe Is chsed and the scums are run off 
through the filter press All of this part of sugar 
making theref re Is eliminated by tbe new process, 
which saves a great ana unt of time and lals r as Is to 
be seen tbe entire contents of tbe clarifier contain 
lag Juice and filter being mn through the filter press 
at once treated with decolorlser and ran through 
again lor In tbe actual filtering the filtering agent 
wbkh le composed of i artldee of silica rapidly takts 
on the particles of mum to form a cake wbkh particles 
without such aid would lia\e clogged up the doth of 
the filter hags, making tbe process of filtering slower 
and more tedi hm because < f frequent cbanglnf of thi 
bags 

The filter press used Is a fnune-and plate press com 
poaed of hollow frame and solid plate placed alter 
nately In the press Kach of these has two openings In 
It, la tbe angles which form two channels running 
throngfa tbe pren kach also has a cock to let tbe 
dear Juice out The bags are r laced over the aoHd 
plates and tbe scains ft reed throiuili the preen In such 
a wray that the cake la formed of them betwsMi tbe 
hags when the Juices are presaed out Then water Is 
forced through the cake to wash It of the remaining 
sugar 

Tbe cake contains 60 74. water eome sugar glucose 
wax albumen fiber organic adds, gums sand clay 
It Is used for fertiliser 

The Jnlce Is next sent to tl e evaporators where It is 
boiled into svrap A considerable difference existe 
between tbe Intricate system of effects and the 
earliest metlod of e%a|sratlcn in pits over an 
fire The latest word is a trlpleeffect evapora tor 
equipped with mwolal Interceptor to catch Mdaihlng 
sugar babbles and return them to tbs vess el Instead 
of a boriaontai oystem of tubing the evaporator la 
equipped with vertltal totes attached to two tubs 
plates forming a steam chamber This Is filled with 
steam all arc und and above the tubea. Juice la turned 
Into the veseelB from the tank until It Is a little above 
the tube svstem The vacuum pump is started and a 
vacuum of twenty five tnebee obtained In tbe last eflket 
Tbe water Injection ooofc le opened and steam la ad 
nutted t tie first evaporator This begins to boU 
the Jnlce and tbe vapor rlsea and flows through tim 
vapor pii e It t the second body of tbe effect which baa 
already been filled with Juice a little above tbe tuba 
ay stem Xlu tabes condenae the victor and the Juloe 

boUm Thte pr mcss Is repeated In the third body eta. 

The Juice leavea the effect In tbe form of thick 
It le drawn upward into tbe vaenum pans, la whkh 
oeeun the real art of augar making Tbe vacuum pah 
haa rirfoally tbe same fbrm at tbe effects. Iqgteak 
of the fleam chamber hmsrsr it la fitted with | 
qretero of steam cntle, ead having Its valve A vaenuta 
la obtained as bcforib and tbe M’rqp la tfatrtbntei 
evahly through M pan Tbe idea to first to grata th| 
■ngar and here the man at tbe poet takes aanmlse cd 
the qrnp ky poUtoff nvt a wooden plug at the alda el 
the pan having grooved In vriUch be obtains a eetaft 


amount el Mgay J9e tetee thia and ifhiai mlk| . 
U ditalHadt bq Ikeda the pan vHh fftetfi WMm m 
lyni( te Mar to mala the angdr udM 
beabt la aunataaa and fasten ea in Urn eaten teMdB 
fecute^ ftanfff c»epfi< andatoUMtekittied^ 
•Taipa Mtei e« ^ and ianet wantef^milt w« 1 |i«, 
hMdlatiteteiitFteugal. But to gte aa aten «rfgMP%* 
tioa, theate muat l>e evenly bollite, and Ute t>nt i^ nTht » 
most hetr fin tewnged 

If a tems drain sugar is requir ed ^ a w^i qu teMteg 
of MmptegNiateated atatimn Th^toeteled 
Ing low dbirih" If a smalbcrystel ddteir la wahjlH 
burgs chargii ef terup are put toto the pM Ii 
called rgAtetetef high up. 

How hmi to poll a pan in order to Saaka a atrthi/ 
la a matted ed the purity of the Jutoa the etee od Hik 
pan ete, ^ MCh very pure JulCe, beujSm may bh eoto 
tiniMd Ite fin With istowre JnteA Mpe 

soger* are epjfuhch aa may be obtatned 

The eonteete-te the vacuum pan, called *aiaamhcteter 
oooetet te itehar and moUame. Tiny ms tahnn hi tha 
osniMfUdeW la a perfovutsd Nterat^ cy Un d rh e u t 

In ahapA havlSig a atratoer of fine wlM fanaa. Thn 
estttrifegal ta anide to revolve at a high speed, t hre w 
tog the ffun e e cutte violently agaliNt H. Tbe atrahMr 
rstalna tbe cfyelals, the mnlaame peedag through ft 
Into a apace outside of tbe etralner whence It flovra 
along a gotter Into tanks ^nw flrot mnlamss la boiled 
back and aa aald before If the Juice la very purA three 
and four anfaia may be obtained The augar la tbe 
centrifugal must be washed when white sugar la re- 
quired then dried under high premure ateam. 

SometlmsA on ttaP plantation crystalllaec* are used 
when a large quantity of amall iffaln sogars may be 
made of Jnloee not so pure Thme vemela are fitted 
wlfh paddles whidi etir the maam-cnlte conetantly, 
cooling It. thus cryatallislng It 

There ore 83 cane sugar reflneriee In the United 
btatee with an etetouted maximum capacity of daUy 
nieltinga of 40 mUtloo pounds In them refineriee tha 
raw eugara from Bawhil Cuba end ether oountrlee are 
refined and made Into tbe granulated and cube augare 
of commerce The byproducts of the refiaarlee are 
made Into molaame for htiiaan consumption or Into 
stock food 

Ontrary to pcgmlar belief there la no chemical dif 
ferenoe between refined sugar made from cant and 
beeti The grains aude tern cane raws may be eUghtly 
finer In texture than the uMt sugar but one la JM aa 
sweet and good aa the oOteVb Blpa la true te the beet 
sugar made In tbe United StateA though the beet fac^ 
torlca of Kunipe have not yet aucceeded Jn turning out 
as flAP a grade of refined sugar from bem as we bevA 
and much of the prejudice against beet sugar Is caused 
by the ai pearance of the Imported artlde 

If the United States had to sum)!/ all her own sugar 
she could do It only by Increasing the area planted to 
sugar bcetA and it la enUrely feasible to enlarae greatly 
our production from this source la 1916 there were 
608 4D6 acres of land devoted to the growing of sngar 
beets In tbe I nlted Statea, and we produced 726461 tone 
of refined augar from this acreage Although this waa 
the largeet area sown to beets In our history the pro- 
duction was dlaappotntlag due to adverae dJmatk and 
other conditions Not only was the productloa te beete 
per acre lower than normal but the eugar coirient of 
tbe beeta was likewise below the averagv At that the 
beet growers were paid 975 4«0 000 for thelv crop Oen 
eraUy peaking, It takes eight tone of beeta to make 
one ton 6f aagar but the refuse la tbe tom of beet 
tope and beet pute^ la ueed for stock feed or terttfiate 

There are 99 sugar beet mlUa la the United i te te A 
meet of whIdi are located In the Statee of oeitternla, 
Oolprado and MifWjpia, which three states peteteoe 
threwfoorthe ef our totel mp of jtect tktfkf ^ In 
dnatry however, haa aaaumed important ptapoteuna to 
mm of tbe taps dtatSA «9di ua WtoolA Iowa, Vttonu- 
sou New Tork, Olilo and Wiaeoaten and Ui thoHorth 
weet, laclodlng WateteWteto OreMW tdafaA odd 
Hontana* Both etote dhd beet suiter to noodhpid la 
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iUt* ttflVgaB to tote briateny to i|iogi9toteiw Ire teto 
lOlto MrteA a 

tea g reatete of Ma ktod, atel to ao«u to kndiHalri a 
temltor achame fire Baibto CM Ba has heeton 
dent of Antlorti 0»I1«PA sekr Dayton, and WOl dttoct 
hla industrial enterprtore troas tliOrA 
Aaaodated wtth Mr IfociBn la hto unusual aduck 


vMkm 

A TBQliraM^iltetfot vtoUh wdtt be atePuMBWilate 
Wtto a diSKlto^ jdto reto tewe rto to to ^ 
paonfias' of a tetek to^^^reuimiteug Atotete* Oteldlte 


bMiu la OiOttante liM tft My w 
Utah, OotonM. mol MttH tutbw Mil StfrlVtlitMi* 
Mr or Mirtr la (Mobtr wgu IfajMijlr 

over fay Jaauaiy, M mf tonttana uqAl mhteto m 
baeia aro aottfriiute topriteftl ttnreire tetollt# teto- 
iHg them whWh megrte iSlmk iW are pdtjteJftao brith 

fulBctete earth thiuwa 01% them to jtoiW 

frote Tha average preyMten of auger lMto|iur ateo 
to aiteiad 9 or to totek Mflto ttoq toKj ite i Ir 
woiteiA with aaOte^aciKlwitedonthutoiB^^ 

Of tho toots la 1999 tto dvtoaga ptere topt 
taeto to tto groutow wia m to pre tS an 
per too in toto 

The preouw teriaawuf tereer teoui boate to autetoto 


e tru to rily 
tetek ^ 


Uooal undertakini are a nuadwr of angtaotoA bateterA 
ikwyen. fanacra and mannCieturere, atote of natfonaX 
and all of at least local pre itoMBce mass ovuu ftom 
tbe Boerd of Traat eea they here laigely fUnlafaad 
the money to launch the enteipriaA udth the e iM M Ctte 
tlon that It wUl to Intopendwrt ef endowste nt wltUn e 
tew yeere. 

ToUewlag the exaaeple of ICr Mreueu, both fneulty 
and atudenti are ex p ecte d to regaga In aetual oem- 
meveua reterprlasA part of the p re eeede of which wW 
goto the eollegA Itla the phte to regage jaa t M ar ueto ra 
tbe bast men hi tiMr reqpeet i vu llcMA A nail eeHeje 
ordinarily could not afford to pay the relariea of thres 
men. But under the Antlocli plan thay Wt& get a oteujr 
of aUghtiy leea than tW have racelvad ta tbo oore 
merOal field Bach depa rt men t bead wUl be aupaetod 
to work up a eeoaulttiiig btirineaa la tbla he will to 
financed by the toi plant eqatpOMne 

furniitied Aa ter aa poeilble hla aaiiitanta f**** utu 
dreta wtU oonsUtute hla wovkteg tecce Hall ef the 
preeeede of sure cntenwlie he wiu retain and hall ww 
go to the coUreA 

Most of the atndenta wUi apred altrenato pertoda of 
five werei at echool and In a nnihy ookuaerrial laalM 
tutfam where they will to enuikued akng tha Bare 
if their etndlen There le now beteg eceetod on the 
collage cenipus a commercial numhlne shom where email 
artictae will be mairatectured and repair work donn 
This will be conducted as a commerdal venture by 
stodretA who will ho reremblo ter profit or lore 
A dairy term eooa wUt be opened under the saare phuk 
Other induatriee trUl to added later ladudhM a pub- 
Mriitiky plant, 

Uducatire baa always here a hobby of mteA** Md 
Mr Morgan, In a recent tntervtow with the writer, 

and 1 detentoed that If over tim opp u r tual ty canw 
1 would try to flu what rewne to me to to a bto need. 
Tbo adurage coUege graduate either hae nequirad a 
riaudcBl eduretlre with no preparation fito retorbig 
b uai u eiu or hO hda beeeme n btgMy trained taOhaldani 
to the negtoet ef the breadretag tufinreree ite greeial 
atudy 

It Witt to the khn of thte Iretttetire to tnen ouA 
not tha ctearical achohir br tho M|hly torinbi totemt 
dan hut a maa or a woman who la onnuglb el oaeh, 
and who kt tob aatet ttew hre enea^ prmdtel^UkPtol 
«m to to* i« M IM M UMI M t »tow U Kh 
taMM to toto «. tontofl, ttowi* Mr ttmm to M 
Ma PNPM MH» JiltoHMltoSwtoMtotorlto 

ta^ StotSiii ^^MtouraSuM^SMtel uMhl 

wa rntm 

rtototototoctowlMtoitotoMto 

to ot auMMNto MkHM MUMUM M mtM Mi>> 

create jMto retere tre ^Auto 

war »to toto wto S^b to to tow MM^mtowii 

totoito toitoto totor Mitoto to to totoft. Vwto 




rstototoii 

.MAatoto 




toji 


acmftmo aheiucan 



T4II 

ft 4Qtltt 


— , ^ In ail flHM» 

iraAli ftlOiitlMftVlMlvr* 

m aM Jeiliibo^ M lu» 
w nniMr • oiNmi 
dunifai^ Qi ft fttftiovtd nt 
aiib9w,a»«piaa, k i. 
iHm|W 1»afko4ift aft fttfft o< 
ft* iHMftft MMitwr and 
pataft ftun ft «Hct rolm 
ftr aftftftft wbo an* iMun 
UMT ftftttdfl* Ud MMVH7 
Bl| mjt tin avftor 

Utft^ amt aipi^ tn wad aU 
ora# ft« aorid M ft«r w 
npar Is Iftnr York hoapltsft 
aftd SMtsm XTtdvatiltlw 
*nia nioMft irhleh tr* of 
atnoft^ MS IttAda Is tbs lot 
lowtSf iwa»S>r A idsster 
es«k «£ ths orgsa ft msds 
sOMr ft bM bias wsn nssr* 
ad ivift ftRDSfts. Zsto this 

ni«M ft pftesd s iw jsp nftfts i of pftster« cloth and gliis 
sftifft ft HUffkt and fsar to wotiu When this ooss- 
poiNkft ft tab<B oat of tbs mcdd U unst bs psft tsd 
ths asset doftr of tbs himuiii flsiid. Haas or rnnsels 
It lipcsfistft ths nftlds sre as seeufsts as ths body 
ItsA 

MMi Sffftbbcr for Irritstloa Projocte 

S rftSDIlVQ tbs flow of wstsr In ths Irrlgstlos pro- 
jsets <4 Chs Wsst ft prookftsd throush ths use of 
s ss rsh bs f for cftsnlBf ssmldrcoftr flomssi a dsvloe 
reeiBtft dostgnod and psrCeeftd by Cbarios JS BUunldt 
mansQST of ths ftdsh-Moxss Irri^Ufsi district, In ths 
Yj^lma VaUegr, Wsshington Ths moss snd silt that 
aocsBMlats os tbs fttsHor of ths flumes sre rsmotsd 
tW this ttrstass ntschsnical amti«MMSt 
A Sfsfts oftstost^brisUsd scrub bmalWB ft fsiblonsd 
In a ssnNftils to tbs bsss sod of a trtonfnlar fnuns 
whftb ft sapportsd at tho apsac by a small wbool Tbs 
scrObber ft plaosd is ths flams at ths hssd sod, with 
ths bmslirs * rubhiag ^bowW* with tbs sldis of tbs 
coodoltt Tbs wbisit at ths front sod of tbs frsmsr 
rssis os'tbs floor of tbs fttmis Ths vslocltj of ths 
water ft of softeftnt pro f r esOIvs actios to tbs 
sersbiMW Is motlos whffs tbs wheel nldes and hasps 
tbs detk* from wsdabft A besTjr Ins ebaft seennw 
tbs tlisieas worker In pUcs and farces tbs bnssbss 
ssaftat tbs ftdss of tbs flans. 

Ths CIssBtnr opsraUos mar bs npsstsd If a sbigis 
ap|flksf|iai of ths sembbsr doss sot amfllos Of coons 
fts s wt ftm s s of the strssm la many of tbs projects ft 
to diseonrafs tbs arowtb of moss and tbs 
of slit Boworer, whes tbs carmt ft 
I la Its rats of proa r sai this ao>sl dsvios ft an 
sftdSBt Sfebt far ths eftantna of ooadnlt— Bp 8 R 
Ifftftra. 

V0ir Man 14ckt Svaeda Up VWan 

talktafl matdilas has found a new oasl Did 
jm star tty to read ths naow of a rsoord as tbs 
west aroimd and 



Kahlaf aastsMdsal 


startsd thp cylladtr of ct mr i s rsoolved. To cover tbs 
fmt of this anothsr botiow hslfeyltnder was mads 
hot this OSS had a slot about 3 bicbas wide along its 
csttrs lesgth When tbs half cylinder was pftoed over 
ths rsvol^ng oss only that port of tbs moving sarftos 
dln^ btiiind ths sUt was flftblA 
Thus, dUEetsnt ftttara of aipbsbst and flgureo, ste, 
moved past tbs opsolng and It was tbs duty of those 
nbeervlag tbs apparatus to find out ahkh letlern they 
eoald read In ortter woiUs at the speed at uhUb ths 



1 yoi 


Thn cwtous csUsctlan sC bsuibBS serabs tbs nmas 
sT tbs banks sn^ bsttosi of tbs ditch 

mscblns was then movtog to find out which was the 
smallest sfts of figures or letters that could be 
Noogaised. 

Daring the first evtierimcat ttie llkhtlug of tft room 
was that ordinarily found In the aorkidHH» or uifice 
perhaps four or fl%o units After all ww* satisfied 
that acAs of tbs sroallar lettirv tr figures could he 
dfttlngulsbed sddltlaiml Unbt v^as thrown od huftic lent 
lamps being used to ralso tlic intenalty of tho light 
frocM four unlta to over twenty units 


amend on tbs nuftbtost Of 
eonsos yod bsvw-nnd yen 
prsbObtr sDuid bSTs doos It 
snsnfttfnDr H! tbers bad 
bsss pimty of Hght 
flftjis abls an* 

g tn s srs jtot as ftny ago ds^ 
to floMtmt » itavto 
■ipwMii tp wUdi ttv 
csiltd dHasnscmcs to snm ns 

■M«B n* NN n MM tMtir. 

A> (Kthi < m *<U«BMMraw 
stons* n itowant r spn cscom 
Ush 

wtPM 

■ ■ 

iMuds thteir 

•a- 




ritmmh OfM, aai 

I few* iMtMt HM kMKbf « hllMWP 


III irMck thar 
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To ths sarprfta of such 
observer tbs Misllsr nndft 
tiDgoftbabls rsvoIvtngflgOTM 
luinicdlatelr took definite 
recognlrabJa shape ^whUs tbs 
Nperd of the machine actunl 
U sfcmrd to slow down Of 
ct ume there was no changs 
In speed since nothing on 
the machine was t uched, 
thi <Aly chHogs wan the In 
crefiM In lllumlnstliA 
n» human e^e ft itcrhaps 
tlie n> 0 Ht doUcate and pro- 
(louH klft that uian has and 
\tt iMHipli day uftir day 
\(nr by yeur otAstanil> Ini 
(Milr Its Ull l« n( > bv making 
It work under cuodldoiui 
that are not < t the beat 1C 
ns tho fknionstratlofi show- 
ed, the e\e cun see more 
quickly uuU(.r light of high 
Intensity ft U n »t reason 
able to supiHHo that the eye 
con <I< a oirtaln amount of 
work with much uioie sake wIihi the work ft properly 
illumlnatedT Hake sure that >on haxe sufiklcnt llgb^ 
wliether >ou are using a mtuhlne In the factory or readp 
ftg a muiaslne at home I ncman Damt* 

Muads 

I N the hriiisb Joanwil of PhyMolog^ fi*r August, 1031, 
Dr D Adrian, of Trinity College ( ambrtdge pre- 
sents In 11 paiar of some length tin results of Invca- 
ttgatlons on the t trot cry ptoiiMM of trnUihti fUvses 
Tte chief concluslooB which Dr Adrian reacliea aie 
that In the frogs inedulluted iier\e tin, alienlate re- 
fractory peril d does nut come to an end until the 
elecrtrii restMiua* has alnKst snbfddfMl Hh. gradual 
retom of excttabllltv takes place after the tissue has 
regained Its inrinal iiotintlal I his holds good over a 
wide raiuEL of tmiiperuture In the surtorius musris 
tile return of excltiihllltv cc iikm m much more middly 
At room tempt ratnre. the nhsulote nfra(t»r> iierlod 
omeaponds to ths rising iihave of the elec trie r spiAss 
and tlie relative nfractiry perl si to Its detllDe At 
low tcmpei stare this relation ft disturbed end the 
return of excitability takes place iimrc slowly than 
the decline of tlie electric respemae In cerdlnc muscle 
at loom Umierature the return of cxclUbCtUy does 
lid begin until Just ft/ rc oi Just after Hie eompicte 
dlniniieHrance of tho elettri(^ nspense and there ft 
e\ldeiice to shew tint In al it mmJ conditions It may 
be stIH further deInccHl IcKldentallj the munoiihaslc 
clectrcMnrdlogrum shews no slgnn of tielhg made up 
f two enmpe Dents An initial sidke Is ufterved only 
when the restioDse baa become dlplia*dr The sapor 
iKriiuil plMise of lecincrj whkh luki-* iluoe In s tissue 
prfused with an acid s Intlou Is nut osscKlated with 
any iirulongutlcm of the electric rtspotus cltber as a 
IMsltUe or negative afrcr-efr4x.t Ail electric respuiue 
set up during tlie suiiemoruml ihusc of recovery In 
the heart ft no grtoter than tlie nuimul althnuah tbs 
accumpunylng contraction U Increased Thus tbs 
retain of ezritahnJh does not necssaaiiij occur ut the 
same time as the decUno of 
ths clecdric reiqKmse Tbs 
relation between the two 
processes \arles from oiis 
tissue to another and in 
conncHdlon with any given 
muMcle from cme temiieratars 
to another riitre ft often 
no dlirtrcnec of potential be- 
tween a surface which ft rs- 
cuverlnk fp>ni Hie results of 
excitation and one which ft 
at rest 

J liesB results, it ft Import 
ant to noU cun bo sncplolned 
satlsfactnrtlv on the mem 
braoe theory hr means of 
the scheme put forward by 
141US According to this 
scheme the decUne of the 
tflec trie rrapimse U caused by 
a reduction to the permeabll 
tty of the surface membrans 
Slid the return of escdUblUty 
ft dns to a return of ths 
tnembrans from a gtabis to a 
mors unstaUs oondltlon It 
DOW gpsmrn more than ever 
probabls that thft ft c ow rect 
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A Qimax in G)ncrete Ccmstnictioii 

Erectiiig An Eighteen Storj Reiijj^rced Conoeete Building «t • Lower CbifI Tbiut ft StmeWnd 9ted lypft 

,4 By Robert G. Skomti 



Eipaadtd matal wired to fabricated atod raiaforeeaiaiit, pnparaUiy to aettfaiK tka mlal week la a ear* 
ticftl poefttkm for tko casting of tlio concrete oldo-walU 


T HBHH Is a MHtIno uf 
Manhattan latond neur 
the neotero uid of llruokUn 

nrldgp nht<li In ptinilurb 
known hm tho Rwunip Vt 
this pilot the uverbunKn Ih 
made up 1 1 NtratH t f dm 
and <oam Hiind iud4*rl\lnK 
hiTerH of muck imd pint 
uttd tlilM alluvial depimit 
covrrN the hurled tkIc to a 
depth of 100 fi 1 1 Ihln 
ground naturalh iilwoN 
HunH u hn( of a pruiik iii In 
erecting iind <iupp( rting In 
0 Niitlsfac tor\ ruHhl n u 
iiHMlem towc t Ing biidnc na 
structure And >et diHidte 
Hie tdijickiil cundltkn there 
has lieen recHitly reured 
atthln tliU ana u iuushUl 
tHHtor\ rclnfoned wmcrele 
Imllding 

IhiH sktaLraptr la tlie 
Ullent edlttce of Its kind 
In (xlHiincc und in its lcmi 
B tnuUua n number of no^el 
UHthnda Hero euiplovcd both 
to expidltL cxecutkn und to inauie the stringth and 
stahllitv required to meet the sikiIuI service fer which 
the building wua deslMud lo lie exact the structure 
Is in the heart c t the hi h and h atlier dlKtrict of 
New Itork City and In IntinckHl to iinsHcr cnnjotnth 
tkvt loft Mild ofllci luriNiScs hi m the %er> iintOre 
erf the goods to be nccoiuiiu elated It was necessori that 
the flcMir should be sturdv me ugh to siisttiln unit loads 
up to dKKi iMiunds iier M|uare foot And let It he re 
marked hera that the cost uf the undertaking was less 
thidi that of a stmetnial steel building capable of 
chrr)lng tniunlh heui> door h ads 
Having elected to use relnfomd cniKrete throughout 
it was at first tielk\od that on acceptable founOatkn 
c5Suld be prodded be utlllslnk mlhc r hmx c‘onc re te idles 
The plot iiieBiiurps TO f ct t Iv 80 f ec t the edifice Is 22^ 
fket blgti alMice street loel tmd from the start It uns 
recotmlmd that the ccliiiunH wculd liu\« to bear indt 
vidual burdens up to QOO tons This meant cxcLptlcmal 
cCuocentrkthm of Height After further consideration 
It became edeknt thm suLtuI le cimrcte |ilUs Honld 
necessitate fuimdotluni of such slAe. us to incohe iiru 
hlhltlie exisnse fir excavation concrete sheathing 
puiDiilng and the pruis r unde rplnnlnk * t a laae ad 
>icent building How then Hnssuniorrti be provided 
which would safeguard agulnst settlement If the found 
atkm were to stop short of the uaderMng ledge/ TIh. 
posrle was solved bv tlio adoption of wbut are tenued 
**prstsitt piles 

Ibeoa cenudst of soccesslvelv asseinbhMl sections of 
thin sheet steel tubing 8 fret 
kuTg and 20 inches In dia 
meter filled with cemrett 
-i- the bitter when solidified 
rbmlhg the MilssHiuenth ap 
piled l^d rhe first 2 foot 
sections of etnptr steel c\l 
Ibders were driven Into the 
earth bv nw ans of hand ham 
iners Tlie soil within the 
sliort tubes nns then exca 
vated b\ fquides ai^d spoons 
after Hhlch the metal sliells 
were churged with eNSicrete 
Hie pretest iilUs or concrrle 
emhimtts hoto ksated after 
the ninnne r Indicated In one 
erf the fPllowlnx ttlnstruttons 
In pits dug bine nth the Itose 
Awnt flcKir Tile next step 
when the plastic muterlal 
had hardened waa to trona- 
frr to the pretest piles one 
by one die cnranbitlve bur 
den of the superpoaed struc- 
ture which b\ then Included 
the Bsarty oc iai||eM flrM 
stnn of the building 
Temporarily woodM 
beams or shores were aet 


upon the tope of the concret^fllled cylinders and 
these shores sere kmg enough to engage the underside 
of tite HsU girders of the exterior ewlunma and ibnl 
liirlv to effect contact between tpe pretest pIlfK and 
the continuons fiootlajpi of thf int^or cohunaa of 
tlie edifice At that stage the bearing valos of these 
luiveii piles HUS estlaiuited to be ample to famish a 
preUnilnary support of at least TO tons erf weight per 
ciiiumn ThvM with a nilnlmtuu of excavation all was 
uuulo right for tlM haglnnlng of the imperatmcture 
within a period of onlv three weeks 
I he t r six dnvs later i|m mass of the raperstFue!tare 
had become siuh as to pemlt snbjeettog a tow of 
iiie plies to a load test through reaction of 40 tons 
apiece One at a tltus the wood Miores were removed 
und Hbenever this was done an addlttooal tube see 
linn was set over the contrste-efaarged c) Under si 
reaUv In place Ibis In turn mas poured full of 
concrete and a bearing plate hhs laid across the top 
At the proper moment two hvdruulk jocks were Inter 
]NNed IjetHccn the bearing plate and the exterior wall 
girders and pressure was amilled In an effort to sink 
each of tlie concrete piles until the gage showed tbs 
desired test k*ad >\hen the femrth flisir above the 
srreK hod been imured tlie average load on each col 
unin of the building was appn xliuately T5 tons end 
tlien ime pile of ever) group was subjected bydmuU 
callv to Its final test load The evUnders were tto- 
slgned to take a unit load of 6Q tons and to pnivs 
tbefr fitness to do this each was called upon to With 


Stoad on svsrload toit of W 
per Sint Tbs tferags pabs* 
tmtkm as a resnll of tMs 
was ahsut a toht Into 
•trwtnm ol 

md» mentioosd. 

As soon as a cyltotlHr nn 
toesd to sink despbr tttder a 
prastuto of <709 pousds to 
Um gfiiurfs tiMlh a iM tnam, 
dot to fit exactly hstWMnlhs 
top of the cylladsr add t!be 
ondsrMds of tbs frottag, wwa 
t&terpbned vertically and 
MsdM In idaos betora the 
toad cm tbs twd 4HUMb 
hydraulic tangi was rstoosstL 
lids eflSctwilty pr evsnted 
tbs rebomid erf ths pHs sad 
maintained the boibofpcea' 
■are of tbs soil at tbs bet 
tom of the cylinder thus oto 
vlatlBg a ssitismcnt of fi 
Inches or nMMw which would 
bavs occurred had the ground 
had a chanes to react betora 
a snbwqucnt ^tpUcatUm of 
the rams. 

One bv one and at dUfrrmt totervalai each pile of 
a group was tested and a steel beam pnC In place 
Ihe beams were ultimately envetoped In concrete and 
It Is Interrstlng to note that tlie last of the orUfidera 
waa not completed until the roof had been poured As 
should he plain this syste m of underpinning a building 
allows fur tlie idmnltaAeona erection of the s u p e rs tru fr 
tare and the forming of ths foundation ^Besides sav 
Ing time and expense the method enables the ennstme- 
tors to meaimft ccsiHnoalty the streagth of the sub- 
Btrocture and to make certain that It will carry the 
overload without any danger of sabiddencs. And now 
let us see bow the work wss done during tbs w^ttsrtlms 
on the other parts of this rather unique edifice 
Prellmluar) npsrstlons for the setting of the empty 
steel shells of the pretest piles were taken In band dur* 
log the first week In Hepteaibsr of last year The 
ground fioor was begun October lot and finished twenty 
da)a later while the sixteenth floor was completed by 
the 24th of Kebmary lOSi It Is sttggeetive of the 
speed of progress that owing to tnclement weather, 
actlvlttes were halted tor fifteen working days in this 
Interval The nenscma rigors were very largelr nulU 
fled by precaunoos adopted which rendered it toasihts 
to push right abend when thr thermometer woe well 
below frraslng temperature and herein tbs enginssrs 
and contractora in charge of the operations gave ample 
evidence of their resourrefulimM 





As soon ns tbs first fioor was set and sborsd an that 
It wouM be abis to take any toed of sand or stons which 
might have to be placed upon 
It It was covered with pltflkh» 
ing and upon this was laid 
a system ef pertorated stenm 
pt|M Hits tastallatton was 
so controlled by a seHto of 
valves that steam centd bs 
Introdnosd of will Into tbs 
pl|MS of any bay At timss 
tbs fioor snstalasd toOdt up 
to 700 peraads psr sfinam 
toot On It was bum a tank 
largs enough to hidd sngl- 
filsnt water tor tour or ftvt 

DKCBfM or CODCnCWi UW hH 


to ft» lioittw mtat IV nMW 
Ot ttto itoMi. Hw eal Mto to 
wn pewNd lato flw Mm 
iMit, na M MoK M • iMjr 
•MOM iMd bm ptoM*tlw 

toHHtt* awtoitot Wu m* 

ttXSSSUIS 

S££rSi;!:;r>s 

insimnQsi 


ladUng down a ptstsst plls hy 
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IHMm’ Vior tb» w9Xk ool> 
^iBipip 19^ mm 

«r tU^Mh iaortifef whicb, to 
add^imio ivodMbif bwou- 
llM^lKond to b« aa «• 
osWttt (aiaUtor amUiurt Qw 

4r*tMA ow tho oatiMe of 
ttio Ip ttw fTMt 

awiir tioia tlio cunereto , and 
tBfm tbt oijptvstnto 
MMuBuMora wort dUpowd 

ttM oMcntka of 
U waa cwtomarr to 
tjov a Ifoor aboat oace a 
WNki aiMd tlila tfimd of coa- 
•trndtkm dima&dad that 
gcaat care bo dverciood to 
pro Tbac OTa ratrt a rtw f tbo 
ffibb matartat Vo tfalo oad 



Vfco antaho-Ww i 


floo ftoora at loast mm 
ftfOlanr tfiorad ao aa to aOPfd a wlda dlatribvttoft of 
tha load UmMigbout the rtpentoa portod of the ooncrete, 
Vba Mflaattn l«ft nothing to gtHonron^ in deteminlng 
tha'aptnal ottangth of the concrete naed, and they do- 
olaad a& tnaanleno tray of teattng the material at dlf- 
fmnc tlmoa while it wag maturing. Promptly after a 
Awr alab had been poored a doaen galvanlaod Iron cylln- 
dero^ Mch 6 lacbea tn diameter, wore pnahad Into tha 
plaatle atolf. Iheae cyllndera were wtcaaod in paate- 
boi^ maHlBg tobMi which rapidly dlaintograted, thna 
facUltattng the withdrawal of tlw coocreto-flUed cylln- 
dara wbaoew dealfwL Sathplaa wero obtained in thla 
mannor anccaaalvely at the mid of one, two, three and 
four weelri, which pumlttad the ezperta to deteimtne to 
a nicety the phyalcal propertlae of the concrete as It 
rtpoMNL Thla check npon the matnring proceae gave 
the eaglnaera uaanranoe that they oonid reduoo the nnm- 
ter of flomm aborcd In aafbty whenever, to save Umo, 
thla aedott waa aspedlafit The concrete erntdoyed. L 
od'lA.4 oomporitlon, attained a atrength of fully IjlOO 
poonda la the course of 2B daya. BInmp teats wen 
made dsltr 

Ofedeettfoi to nlnforced concrete in tall bulldlnga has 
ofUtt heen advanced cm the accvre that the oolumna 
would bo anecanomical by reaaim of the farge amount 
ef fpor apace occnpM by tfaeim But In the cnee of 
tbta atm ctnre tbe critic hue been answered by the 
adoptfoo of gwn md^door oohmnia of not more than SB 
iDcbea diameter, and thla te the fiice of the fact that 
cohunna In lower bulldlnga of ic«malderably itaa floor- 


earrytog capacity have heen^ 
IgiftlM of quite 48 incdiea 
dtametor Xo tbe present 
Inatwlce thla marked saving 
in apace has baen achieved 
thronidi tho naa of special 
steel rebiforccsnent and a 
panicalarlyrlrii concrete. In 
this etroctare It hag^ also 
been found praetkalde to 
em^py concrete cnrtaln wnHa 
on^ 8 Iscbee thick, whereas 
brkn rurttln walla In a steel 
frame bultdihg would have 
to he U Incbaa thick sat- 
lldr ^ CSty Bulldfng Coda 
ra qui renmta. This guln of 
4 im^ In apace around the 
nMtrt perimeter and <m each 
A6of of the edlllce U a mat- 
ter of eonelderahle moment 
In oMer to liieare acennMT 
«e nee and « vary hTee ad- 
h art noa to pKaertbed nm- 
tmin. both fbnalghts and 
hmOudiAto ^wan taken on 
nall^aiorlnt butidlngs before 
fbq eo lamn forSBa w«» set; 
msi at freunsht teteraia 
AMm.tba various stagBs of 
^Si ^ gmaurve^orandble 
imm weae^ei^ployod to 
iltnemati Thesa 
lenabavainenred re- 
nt Hf qnitn da good 
Obtained with 

slab tbrufepkates 
tba 

wSt^hatMinn 
'tMr ana 


I of tbe aaterlar eenoete after It has been b 

plates, owing to their cbhductlytty, served admirably 
to dlatrlbiite tbe heat from the ealamandera— thus hast 
witny the drying out of the concrete The depressed 
panel forme were also of slaei, and It seems that the 
appUcatiea of tbe metal fonnHidatea proved aomewhst 
leas axpoulva than wooden ones would have ben for 
tbe same woiW. 

Heretofore a coiuddernble dimensional variation has 
been allowed In reinforced cu o a e te etructurem but in 
the praam t Inatance It waa n e ce s sa ry that the elerator 
shafts should be kept to gnaranteed measuremeats and 
vertlcaUy true, ao that tha dara could be ordered early 
enough to have them delivered protiipciy When the 
building waa only two stories high, the rise of the cars 
waa fixed, and from then on the elevator contractor 
was able to InetaU hla gnldea with the completion of 
Mch succeeding floor Cters were In service In two of 
the four shafu a full month before the skyscraper was 
turned over to tbe ownera. 

Hie exterior aurfuce finish Is a feature deserving 
mention, becauae concrete buildlBga are all too often not 
pleasing tn thla respecL An unusual method wna 
raanrted to to assure aaHsfkctlon Instead of employ- 
ing cut Hmeetooe or molded concrete bhs^s as a facing 
for the two lower floors, the engineers, In order to carry 
out tbe nwmoUthtr elTW*t la Its mtlrety. adopted the 
novri expedient of casting the stone finish in pliice. No 
cltange Sfaji made In the manner of fabricating the apeel 
rrinfurcetwttt, other than that % Inch expanded metal 
was vlrad to the yuds. The siioce yiMially devote*! to 
flrrprooftng was filled Instead with surfacing nmcrete 
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Ttw dlatanea batweeo tbe ea- 
punded metal and the outer 
fonii varied, according to re- 
(luireiiusiU, frDUi^li 4 
bichcM. surfadntf eSn 
creie whm hand mixed and 
rattier dry and when reedy 
WUM goidtMl li> loeimN of u 
linsKt flat chute Into the 
namiw space between tlie 
cxptmded metal and tbooater 
form Wlien in tswltlun tbe 
material was vigorously 
ttiiii|»ed with a tamper of rii»> 
iJiil imtlern Tlie strncturnl 
o*»n<Tote wiiH poured betwwm 
the exiiondetl metal and the 
Iniddo form The facing 
ctmerete was handled so aa 
efTectually to ]irevent struc- 
tural <'*fncrete fnmi woriclitg 
outwarti to the exterior TIiIh Murfurlng i mteiial was 
cnmiiosed of white l*ortland (^meni and two parts of 
oolored aggregate made up of quarts, feldspar and 
green stono chljiH. When miltaldy spusm^ this compo- 
sition was biudi hammered by atiSM masons, and this 
treatment prodmxNl a beabtl^l effect Tbe upper atx 
teen atortes were surfaced by electric carborundum 
grliidliig tniichliieii. In acconUiicc with recognised stand- 
anl |irm*tlce ' 

Tto Interior concrete wum likewise finished by using 
elettrU inirhoruiidnin grliidlDg machines, and none of it 
was plastered. After grinding, It was sandlloated with 
ufSKi thmtH. To furlHiutc this work, special take-down 
rolling scaffolds were built, and these enabled the 
operatives to forge ahead easily and speedily without 
waste of time Tbe final results are quite us guod'as 
snndflouled plastering, much more permanent and onh 
Mlderabl> less cMstly On(« nmre we have proof of tbe 
udaptuMHiy of c«in*n*te for structural purposes, and In 
rearing tliis sk>s«*raper m are given evldrtice of the 
resourrefulness and the Inventive cunning <if the men 
who are bent upon making the most of this flexible 
hutldlng miitcrlul At ii very re(t*iit date such a stroc 
ton as this oao would Iwve l»K»n reganled os Hlt() 9 ettier 
out of the question 

Water Recoiattoii In the Body 

I N a paiier on '^VVater Regulation In the Body," In tbe 
Journal of rhitMiotogy (London) for March, Mr B, 
F Adotph, of the I nlversity i»f I^mlon, says Tlw 
aOdItlop to ttie Issly of water, nlooe or accotnpapled 
by \urious salts or urea, , 1 s 
thd (loriuanent Tlw sofq^op 
retiifiKHl for the greatest 
hMiglh of time U 1 per cent 
sodium chloride Water may 
be alwtracted frmh the 
l»dy by a large variety of 
inethiMts, several of which 
have hcvn studied rtanpara- 
lUely When no other eon- 
Mtituent has been ahatrurted 
meanwhile, tbe body-weight 
If! coiapletelv restored by 
drinking water Itepletlon mf 
water does mtC Inhibit tbe 
priM'ess of growth, though U 
wems tlwt the comracy 
might Ik* anticipate*! The 
exirctlon of water, dilorldi^ 
and UHNi during a dioreoli 
due to iiii> one of tbeiu to 
by fur tlie nsud accurate In- 
dication so fur at the dhe 
iHtftnl of the dtagmmtidan 
for imllcuting wberiier the 
water of the body Is nonnid 
in nuimilt> 

Tlie water cuntsnt of the 
whole orguiilraii U tnUefien- 
dent of e^*c^y otlier single 
cmlwruDce The cfoiteot may 
ho ralMKl fay Introducing a 
temfwrary store of salt or 
carbohydrate, this vrater Is 
nut a part of tbe essential 
structure of tlie bod} Other 
(ban tlUs, no evidence has 
lieen found for a reserve of 
"free* water, and In thirst 
the excretion of water Is kept 
up at the expense of water 
from the tiMUMu themselves 
Tills Is the mssns whereby 
desth from thirst to effected 


184 



lS/<Spf^^(%M 


171^ I)B|IMA «M 
Pmm M«MM a 



SCIKNTinC jyUSRICAN 


of 

wfeldk 

bM 4ar«op«A w tb» 
rii^ «C t9m Tam of 


oo tte pan of Kir K 
K « » » aa « «r BcKib. 
Mb AittM of Mr 
; ; p MB K a 
la froator qr 

— * caa to* Md* 

UTMto ft aollft totolfM far 
aaa fit til* MBMra. 

a mtiA tipib 
ttnpMUir K* Uarn ttoftt 
tli«r» k Mtitfaft to pr*- 
ntti a ptoDtoavftiiMr of 
or^SMmxt tidU, glfMi tto* 
MipiMir OQiObtaatloa 
(d ooMta *od preJoeteTt 
Mk natottoa tta pboto- 
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graftiaf roQoni wMcb k 

*11 tfaat I* M|kr*d ftnr tb* ourtnir nuumiw aod wIuni 
oae* aaOh a tMaativ* k mad* it con be aeat awar to 
tb* imka itiMr* the earvitift machine U operated, and 
anx iMkber of direct replica* la rdlef can b* made 
fiM ttr to ear oothlBr of tbetr reprodoedon br caaC 
laf n* cartiDo can be doo* either In relief or lataftllib 
at the win pt the operator of the machiiw ▲* Ita 
aaoMi lmplki» photoocalptare la a proMM far wfaicti it 
ta poa tifal e to photoiraph a utter or anj aoitabie eoUd 
ofajret la aaeli a war that from that idiotocraph a 
caMMt can fae made in ivotr, atabaatar, wood, or other 
mateekt 

It la a llttie dUBcnlt fat tb* ordtnarr layman to gmap 
hew tbife earring* can be prodneed, and to nnderMaiMt 
the fhkiry of UMr prodnctloa call* for a kaondedg* 
of mitb*ttaticiL Bowever, Hr Bdmnnda exidalne that 
tt k nacHaary flnt to imagliia an optical prcdactor 
ronatmoted kr na* with a Tcry long focn* and wOO- 
eorrftc t ed lane and a powerful aoiirce of lUamlaatloa. 
th* taeeikkr h«a kwd with aheoea* a f«a<llllad liCN% 
daaakd konp of faboat titoo caodfaHMvwer In pkisa « 
Uw oMpair lantam MMk an acoaraudy drawn IMral 
phakgwpb Oft ft dkat of ptet* gkaa k naad Thk 
tfitfil bfta ft tom tlb* that of tb* groove of a ptoena* 
grepai moed. Tb# ^ilrai k pnujected and gJrtwnfl 
nmi a plan* aarfaea at a dktanca of aboat |0 leat 
ttoia tb* predict o r kna. A camera k flaad to th* Kda 
of tba projec tor wlOi the nodat polnk of tu knfa hrtog 
In Ok nodal pkna of tba proketor leni. For all piwv 
tkal p toi po a M It can ba aald that th* optical anaa of 
Ow eunara and pro da etor knaea act parallel, and tliftt 
n Unto Jottting tba ca nta w of tha two lanaea k at rlhht 
angka to tbena axea. A pbotagrapiue put* pnt in tik 
cmnam at right aa«lae to the axk of the kna wQl 
pbotoinpb tba viral prodactad on tba idana aorfaoi^ 
and wm do no wltboot tOatortkm. 

Aa tooad prindpla fay «hkh the carving k affected 
k that by g^etltetlng any aoUd object of an Irregular 
torftl tor the pkne aortocfti tba dlitortlona prodnoad 
In tbnpKdnctad aplrftl glva a raoard of the ofadoct* and 


Antomtna which tranalataa photograpb* into ecalptare 

to provida meana by wUch tba carving can be effected 
The photographic nogatl%* obtaincMl I* mrefiUly en 
larged on to an opal gkaa which k neceoeary aa the 
exact dltamialODa of the aola r ga o ent mnat not be al 
tmd by dev eto pment, ae wonld be tbe cave if ordinary 
bromide paper were need. 

We DOW tom to the carving machine In which the 
pbotograpbie record k ntlBoed to produce a ba*-rrtlcf 
of the kttar The meUuudoal detaik of thi* machine 
are eotnewhat c pm pkx , but In it* elenMnt* the macMoe 
oottakta of three part* U> A face plate, which hofak 
the matarlal to be carred (3) a moving carrier which 
hoUa the photograidilc mooed, and (8) a highapaed 
drill and microeeopa monnted up together, which can 
be moved la and out by a eontrolllng lever Tb# oper 
ator of tba macblne nurtiy ha* to follow the llnea 
indlcatad on the photograph with the croeehalra of 
tba ndoroeeope, movlfig the microecope to do tbia with 
tba controHl^ arm already menttonad In moving thla 
adcroooopa ba ako nevaa tba drill, an that it enta the 
mtevki at varytig dvtha according to the torm of 
the original aahjeet 

Ito to the praae nt tba Inmntor baa worhad with 30 
and dOBnaa per inch, and be flnda that the laUer give* 
a nor* daUcate and toltbfal rendaring of the orlgmal 
Wbelber fan Incraaaa beyond 40 would be bettor he 
cannot ny* kri ba britevm that 40 repreeont* the detail 
gdtto doealv coongh wfaon looked at from the ordinary 
dktftnot of two or time feet The movemciit of the 
eanler of the enkrgei aa nt k made to corrMpond ev 
ac^ to that of the carrier of the matertul to be carved, 
both movamanta halag mechanically locked together tor 
thk pnrppic Mr Bdmanda baa Rood rreaiu In box 
wood, mahogany, and Ivory, hot ha* found the greatari 
ana* of Woridng lb alahaatcr 

With regard to degree of relief thl* la a qneetlon 
which raonlrea a good deal of attesttun, av certain sub- 
jacta abow np bettor with a relatively deep relief The 
Inventor ha* tonnd that portraiture about a third to 
a half of tha full relief of nature give* the fawt reaalta 
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Static nad G—olntc 
FinMi 

O NH of oQb large oU 
companlea haa eoc* 
perlented many firaa 
due to the preaenca of 
atatlc elrctrlflty Htlwr 
In the truck or eervlce 
atattun, and to etlmlnate 
thk Arc baurd one of 
Ita emplo y eea ha* per 
fected th* ayriem abown 
in the ocoompanylng 
vltma 

Fach oHflUlng pip* 
at the aervltc atatlon k 
provided with a ping 
Hefore tlH driver can 
open thi ttllei tap tor 
the puriK M (»r running 
fmeoUne or dHlIlate In- 
to the tank uugon It k 
neocHHor) for hhn to In 
aert the plug Into a bole 
In tlic, tiller cap neck, 
a* mIuiwu In our third 
\l(w wbkh octlon nnlocka the ItiKb thu* permitting 
the cap to he opened The act of tiiHcrtlnx tidv plug 
(urriev off anj ulutlc «livtrlclt) ahhli muv be in the 
tank or truck chaHMlii thua rcmovInR any dumber of a 
aiMirk cuUMliig a ftre when tk fllkr cap k cipened The 
plug k connec tod to ti wire which 1* gr >unded There 
la alao a wlie mnnected to the end of the filler cap, 
which ia alao gnmnded In order to complete the dr- 
cult a 0 lO-lnch chain la attoched to the frame and 
allowed to dr on the ground at all times 
There 1m hi 111 Booihcr danger from fire and that k 
when filling alee! drum* fnnn a tank wnuon Home 
tlioe ago u Kimrk u lilcii won cauaed wlien a drum waa 
being filled on a ranch started a fire which burned 
the tank wngi n and the bnildlnga on the ranch For 
the purpoea of eliminating thla danger the oil com 
pany liaa perfected the device abuan In the centar 
view rids device k pnrvtded with a spring link which 
hohia the fllllug device firmly in the hole of tbe dntm 
Tba service station preaenta akmt aa complex a 
problem aa tun be found, owing to tbe numenma 
aoorcaa of atatlc electrlc.lt) Vnder csertaln condltloni 
refined oUa pawilng through pipe* generate static alec- 
trlcfty Fach autcHnoblle comas Into the Mtrvlce atatloii 
charged with static in some degree depending on the 
weather Should wo endeavor to Insulate the car we 
wonUl only create a sttH greater Imiard due to heavy 
dlMfann,es henre we take tbe opposite course and 
make the iwib so pa*r that the balhUng up of a 
charge lieconun unnecOMcarr and the ohargns are harm 
kMly led buck to earth This easy path Is what I* 
known as grounding and It appears quite stniplc 
but os a matter of toert the several conduits and tb* 
mutcMT frame present a little problem all their osm 
it would be well for all autcHnobfilsts to give some 
tbougtit to the static problem wUn bundling gnsollnc 
Vo doubt too little attention has been paid to this phase, 
with DUcm serious arddents as a cnnseqiieDce Tbsre 
k greater danger of static during crisp cold, dry 
weatlier timn in wann humid vreattier 
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I T IM not alwMjra an mii\ tjUtter to keep a wiieH of 
nrtldea of tlie preaent sor atriotly up to date — and 
iUflkultv turtiH to linpuHMlbll^ when I lie iiew« of ob- 
MHrvftUona ta delaveil tn nkchlnK aatroDoroeni them 
MlVM For example information l« attit dribbling 
in regHrdlng the bright oh^t neon at the Lick Ob- 
aarTatury luKt Augavt Tna gronp of ariatora and 
aatronomera who aaw It on AagQi*t 7th — aa waa told 
Id tbeae eolnmna not long a((D— were not the flrat to 
see the strange rinltor An amateur aatronomer In 
Detroit noticed It the da> before about five degreaa 
sontbeaat of tbe ann Thtn It waa seen, at aonaet on 
the 6th by two amateurM In different fdacea In Kng 
land, and bv nt Uoitt one <ithar In Clermany Two days 
later nn oliMnatlm In the morning aky before ann 
rise was rciiorted bv a friend to Profeaaor Donglaa 
In Ariaonu — bat detulla are not at hand even yet 
Heunnhtle on Anguat 8th remarkable banda of light 
were wiMi ut Heldeltierg c.roaBlng the whole beavena 
wide and bri^t aa the Ullby Wa>» and croaalng It at 
riglit unglea which were at once auapected to be a 
comet ■ tall 

Putting all these data tngetlier Inconqilete aa they 
are It aaema certain that we have to do with a bright 
comet which paased perlhelhin late on 
the ?th or early on the 8th at a very 
email dlatance from the ran It evidently 
came from math of the cpcllptlc and 
receded shurjily in the same dlrectloot 
so that it waa north of tlw plane of 
the earth a ort»U for bat u very few days 
tender these clrcnmstunces It would have 
been ao fur south of tht sun when at any 
eunaltkiaUc angular dlutume from the 
latter that there could have been no hope 
of aeilng It except from Htatlona In the 
aoathern hemlaptiere Whttber It waa ac 
tnally aeen from some auih point we do 
w t yet know, and we must wait till the 
Noathem mulla anite to be rare 
It aeema Ukel> however that tbla will 
be one more of the tnatancen-^fortn 
nntelr mthir rare-^n wbkh h comet may 
appear and vuniMh withfuit a stnglo ob 
servatlnn being made of It whJih hoa 
the lenat claim to iHVfbduu The great 
brigtitneaa of this cnnitt makes the case 
more remarkable— I Imugh It li Imprtdwble 
that It could fairly he dusiied stbong the 
great comets 1 he last ila) light tvtnel 
1010 a wua observed tu full daylight and 
waa probably comparabli with tbla one 
Yet wdthio a eoople of weekH it bad faded 
to an Inconspli ooua obie<.t for the naked 
eje ami If mt up at Ibe same distance 
frmn Ibe sun and the cnith, It would 
have bein an incunsplfUuUH com 

{aired with Halle) a comet for Instance 
1 \en tiK latter would coiniaire poorh 
with H really great comet, tbot of 1811, of 
IH&2 or Delavana comet of IftU 
The pnsent conKt mii) liu^e laieaed 
neanr tha ran than that of 1010, width 
did not GoiiH nearer than about t«n mil 
lion miles. But this will remain very uncertain unless 
rurthei and more aoturute olmenations turn up In 
deed (veu If we had three HKOmfe obeervathma 
(wbhb are required h»r tlie cnlculatkn of an orbK) 
tlie pnibUm for m comet which aiipears so near the 
ann iidmlta three solutions That U, there are thrw 
iwaaliu orbits all of whUh would put tbs ctwuet at 
the tdiHMed isilnta In the heateoa on the three given 
dateo-^tliough at very different diatancea from the 
earth Jjust this hainaned In the caae of 1610 a, and 
the flist nriiN which were cnlcoiated differed enor 
mooaly for wnne computers had hit on one of the 
three pooatblt sdlntlons and some on another Later 
obamatlona made it pmslHe to tril with certain^ 
which mm right, but we nuty not have any of tbeae 
this time 
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been vUdtrte galy to aouthem In the mxIOmt 

part of Iti apparition but dM^utnfik. of oMMCanf 

dlacorertfi hag Wien off ^ ^ “ ‘ 

that ■oinait|iiB(|4a wrong 4 ^ •r 

TUa affords an adratrabiff' opportunity for the ama- 
teur aatr oa ower who ins a falratscsl smalt telaaunpiy 
a clear dky, and sufBdint patumce HuntliV comata 
is riow sfMCt, but a year or two of hunoat w«rlc |a 
likely to he rewarded A doawi years ago an 
gradsam at JPHoceton, Ur DanleU bacaw In te em d ed 
la comet eaeUpg, and in the thr^fp^owyig yaad«^ 
dieeovmd thvea (y>tnet»— wUhugf Wmhww *0 
strength ad to Interfere Work 

The dnnet haafor dhc«Mtoridu Ida teleeoope with 
aa eye p iec e of lew power Ad lafa*toh|%P view He 
then goes out on a clear night, polnte hla Wedoope any- 
where tn the sky and aweeps slowly across the baavem^ 
watching the atara aa they pass through bta field of 
view Whra he has gone as far ea bo plane to go^ be 
shifts hla Instrument latrmity by an amount rather lees 
than the diameter of hU field of >!ew, and eweepe baA 
again, cmering another long and narrow strip of dqr. 
overtapplnd the first along one edge Then be makes 
naother Shift stdeiWlaa and retmua, sweeping out a third 


Remuki «lMMkl Concli IS Gesend 
'l^pidEt Ph.Ik 



ad Craiat SearcUng 
This wiKde epleode empliaslsee sn oplolmi which hhe 
been growing in the nilDd of the writer and to probdtoy 
ohared Iqr many adtronomera namely that the watch 
fur comets has become rather slack since the war, tad 
that It to probable that a good many are getting ky 
ondeterted This partlculnr one tn be sure may have 




MGRT SKYi DIGBMBRB ARO lANUABT 

atrip and io on, as long os hla patleoee wiK^Cnow 
All through hto search be la keeping waM for ob- 
jects which art not ataxmke in appearaagb-^aifft hasv 
spots or lumps of light If he finds one, tha ebanees 
are that It la one of the many neinfiae which are 
bright enough to be gsea In small teleaaopee Obnee- 
queutly be must know enough to he able to fifid out 
the right esceorioA and dectlnatlou bf the object at 
which ho to looking, and be muet have Mme sort of a 
catalog of nebuUe for reference * 

sooner or later. If be does not become dtocouritoed, 
racb aa obeerrer will come upon eome folikt twbnkms 
object which is hot tii the oati^ of uaboieai He wiu 
then watch Udd wlrii care, alining it with etata in the 
field of TtoWi to sea If it id In motloa Xf It moees 
it to cectatalir a comet aad hU next duty la to datOrialDe 
Its position io the sky as doeriy as tha tiiam and msahi 
at hto dlaposBl penult, and then to send a to to gram to 
the central station estahHriied by nstremnases to this 
ountry, to the Harvard Osltege O bservatory* ■ a imeODfr 
Ing his discovery, and giving decatto idtaMGtog the 
oMnm a poritlon,mQtlett and bright^ ThbaewawW 
then be aeot faroadcaat by wlfa and othar 
win get to wiwk 


Tbongh the labors of the comet eeefcfly may be kmg 
hl|i rewards are eomrtderahia. ffboOld ha dtooovar an 
^**u Wtg ltoc te d" fosMt (aa opporad to otw whose retnrp 
^has btoft predicted and for Which ao epbenwris law 
been iwMtohed In advaitoe), the comet iw he known 
fay hid name and be will rece i ve ooe of the medale 
Which are raMariy awarded for spidi dtoeovertos by 
the Aatronoialcal fiodety of the Pacific; Thare to a 
fair cbsiio^ too, that the domet toay tam out to ha gf 
dome aonenallntoctot. It may ba periodic^ or way enme 
iMar the sun or the dartb, aod ha oonipicttwe to the 
naked eye In each caae the name of the di ec everer 
Mds fair to be long rraie mb ered In the aanele of die- 
eiwery Bat more aattofring than these chfina to fome 
must he the ewtoeloaapwBi of the dJeeoverer that he twe 
made a d a fl dl te addftfcw to the ema of haman knoad 
edge, and borne hla part In that tobortooe eoDeotfon of 
data which forma the very fottndatloo of the Star 
rilling atmctaie of erlrnea 

Tha ttaavMw 

As we go out In the ttocember atgbt for oar asnal 
faurvrv of the idclca, we find a tolendhlL|igloB In the 
oouthtoot where AUtobaran ahlnas overhe ad 

BetrlgiMee and Elgel appesr bataw with 
the attendant eUra of Orton, and tower 
atm la the Inopoparahto ttrte th the 
toft and a little higher to Promron, and 
beyond etili al)OTl^ are Castor and Pol 
lux Almost under the totter la Begdhn, 
low on the hortaon, whUe abovA deae to 
the aenlth, Is Oapella 
The Great Beer la comlag up in the 
northeaat, the Uttle Bear and Draco are 
below the pdA and Oaaatopela Is high tn 
the northwest Pagasoa Is ooawilciiooa 
In the west, with Andtomote aboto, and 
P er s e u s atlU higher Bridaitna and 
Qetua, which togrthep fit) the arathwest- 
em riky have hardly a aingto bright atw 
Barh of theta, bowmsc, pememes one of 
the nearest of the stack vtalbto to the 
naked eye— Cpriloa Brtdanl and Tan 
OKI Thoaa two atari are both at a dis- 
tance of about ten ilghtye s ra a little 
farther off than filrioa, bet prohaUy a 
little DMrer than Proegm 

The Ptmeta 

Uenury is a morning star at the to 
glenlng of the tnooth, and riaaa Just to- 
fore e A M so that hr should not to bard 
to nee. Aa the month progrsnwa be draws 
In bdiind the sun and dtoappraiti, paering 
through rapertor conjunettoa on tbs 87th 
and coming out as a morning star in 
JanuaM 

Venus la u morning star and la also gK 
ring iloear to the oun. On the let she la 
a Utile lew than three degress neat of 
UercuTT, and riaea atmt tan ndnntcu enr 
Uer, while at the end of the year she la 
onb a lltHr more than ten dAt t efo from 
the ann, and te almost toot la tha ftown 

Vara la also a morning atar, bat the sun fa moring 
eastward faster than he so the two are dfawtng npdri 
He to tn VlrgA aad pgaaea within four d agree a «f flpica 
on the Jith At jfiito time to/taw at ftM A. l| and 
to therefore eesy to sm 

Jnpitar end fiatom ere uttu naaf tn the 

morning kky Beth are to Vtago hot with toe 

more r«|44 sMward moMw to me^ Um jtotnm, 
wblto iSm, reoeotly th# jMtar aalghboA to 


ahead td bn SMttt’ 

^twa and riaea put at 
lioar 


tin> kaM baCM ' liaM, 

Vnm la la A,aaria% ririHa Mdf ta na earir fVMitor 
aaA R«t«ia te Oeaew. a teW ea W t aSri Mpiltli 
»ha taioi la tti ter im m mtm j jteM a, k. ui ttu 
nb, fan atm la 0. a* tea Ar mm BteOtr 

aXa, <M| H ' 
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M (hat th* oflea of tha piad- 

F OfealnaHvaii AModattoa for tha Adraftoa* 

hmM a( W «fi itooDia paaa tram a nprtawt a ttt o of 
tlia hhbual hJaaota to oaa of tba phrKcat orteom, 
thia yai» m trtBbttit aw tomotogt at glvaa plaoa to a dla- 
tfafliUbM inatlniinaftrtan 

giUHy fftiHaia Mtoora la tba aoa of the Bt Ber 
lhta|4 & Moara had JsUa Sophia Oarpantar Moon, 
«a4 via hoftt ta MaHatta, Ohlo» ott Jaanarr % 130K. 
Sla Mhar Irtur an anlBoat etatvrma of tba Matbodlat 
Bjp iaiifl ft M Ohvndki who aarred aa an ottov daring the 
Omt waTj ithMiaa (ha rank of Uaataiitiu colooat and 
latar* ah a hMtop In bla cfaardt, waa atatloaod at Im- 
parlhill poahn It waa whlla hla father waa aorrina 
andar Shamwt that tba aon waa bom Hia early adn- 
mtitfi waa vaealTad at variona adioola aa hia father 
AM poatorataa la Ohio and Oolorado, and ha waa 
fltiad ftr l^hb wham be graduated in 168B with tba 
demea «f jJUL Vtaan panraiiig higher atadlaa be re- 
qritedthadagraaof PhJ), taoyeaie later, after which 
he iipant a year at the UArenrity of BerUn 

On hla ntnsw from abroad ha tomed to hla Alma 
lfatiir> add dorlas tba yean of 1887 9 be aamd her 
well aa a tutor of mattieaaatlca. But a call from the 
Wmt Mk HA to KonhwMtem Univenlty, where 
from 1889 be waa anigtaat profinaon and durAg 1891-2 
anoclahi pfelaaA r of matbamtlce 

In 1888 oauM tba moat Impcwtant event of hU earoer , 
fdr the OAeandty of Chicago, then at the beginning 
of Ita dovekAAont, Avited him to tbe chair of me t he- 
matta and ho became a member of that briUlant faculty 
of yuAMrAcimtlito who have made that unlveraity one 
of the moat iupmrtaai factort A tbe hletory of tbe 
xecent gTedrUi of aducatliin A tbe UAted SAtee, and 
coAgdeuoaaly A connection wlA its graduate acboohi 

Frocn He begAoAg A 1898 till tbe preecnt the history 
of tho dopartmont of matbooaatice A the UAverslty of 
Chicago has been one of oteedy growth Profeaaor 
Moore A atlU the hood of the department, but accord- 
ing to a recent ceAtogue he bee with him a otaff of 
mvm a a eociato protoooon and ea many more a a ri otanto 
and Mlown Tbo oasoo autlurtltr obowo that otudenA 
may make a aelocticiii from 86 dlltorent undergraduate 
counwa and ffom perhapo fifty graduaA couroeo. Pfo- 
IMor Moore bao been exceedingly fortunate A both 
hla anteeedenA and hA enrironment and a review of 
tba furioua departroenA of mathematlca conneettd wlA 
unlverMtAa A the United SAtes would unquestionably 
show that the one A tbe UAArslty of Oblcego A pre- 
emliUnt A tbe amount and Aiportancf of lA orfgt^ 
research, ahn A tbe number and Importance of plaM 
that lA gradaatoe hace been called to fill, aa well aa 
ftom tbe large number of lA ataif that have acbleved 
the honor of an election to tbe National A c ad om y of 


IM addition to hA profeaaortol dutlea be baa fimnd 
time to devoA much of bla atuntlon to ortgAal re- 
eearcben but tbeae have been exceedingly teebnieaL 
rcbey have been, tor the moot part, A that branch of 
mathomatlci known aa CMeral Anal>aA, particniiariy 
A that portion of the aublect A which there A Avolved 
one or more general cAaaeo of general elemenA A 
bwA oaaea effort la ntada to find by aultable doArmlna- 
tM of teemlnotogy and aaattmptloBa, general tbeoriea 
of wMcIi tba cAarical tbaoriea are perticular Aatancea, 
and which tor AA raanm have their central toaturea 
A And ao tbe general theory of linear opera* 

tkttA whicb A akA to AAgratAn. baa been bA AvoriA 
Aaldnf study Aa typical of bA thought may be Uted 
Ida theory of Itaoar Ategtal oqoatlooa 
analyMa on gen whxMtitm of ftia otaarical Wedholm 
HVbnrt SduAdt (baory, pre een t a d A 
reonatty bA UMoorf A genonJtaatlfm of Blbbort^i theory 
of n erf ta rf ouadraA toms A an Aflnltuda of vartabloa* 
ba^ ^ edltoinup of 

4e^7y«S35tirtne of tba Matbomatlcal Sodety 

^ wSSrS^^ h» WM imlitaBt A 190X49) 
^ ^^^aSSirSmMaeo mhhioUMUoA oa omo^ 
fk%»h Prw o ^on ot (ha Najticoal Agd^ 
n PttrAf tba fTodd War be aerved hA 
> of tte lAtAiM BaaeavA OouncU 
of tnr matbamatSeal eommittee 

, ItAda bam bam conforrea on 
hA grnet Jumwledga of mathe- 
d an benofUfy Ph D. from 
,,«,.tbaiAMUAgoftb6aauaa- 
, IM aw flpom WAo^ , 
hA (M tale A 1980 , and alao 
nma yanr« 

gfffiA AamMo Acadttty 
a nMAber of ^ 

^ (Ma imt and of tbe 

floelWy MMa 1906. «A ton- 



aign aodetlea Include eorreapondlag roembendilpi A 
the BritAh Aaaoclatlon tor tbe Advancement of Set 
once, membership A tbe louden MathomatUal SodeA, 
the IMtche MatbomatlkaaTereAlgung, and the Clrcuto 
Matbematico dt Palenao, and be wan a vin prenlilentj 
of tbe Fifth Atemationel OottgreaM of Malhomaticlana’^ 
held A Cambridfe, JAgland, A 1912 
Profoaonr Moore >>Aed tbe American AMoclattftt at 
lA Alrd Wnablngton mmtAg A 1002 and aav ad 
vanoed to Ae grade of fMlow a year later Ho 
naturally afflUated wlA the Section on Mutlientatlca 
and Astronomy, and A 3910 waa cboam a vice piWdent 
of the AasocAtloo, prealdAg over the Motion at tho 
fourth WaahAgion meeting A 1911 The. high office 
of Prsildtnt of the AnMatAn A almost without ex 
ceptlon c o n f er r ed upon the toremoat reprtwntutlve of 
acune special branch of adonce In Ae 1 nltod States 
and Aerotore Profeaaor Moonto election nt the Chicago 
meeting bekt last December, at once induatov that A 
Ae opinion of hA ooUeeguss be ranka flr^t among 
American mathomatlcAna, a dedalcn In which tliere 
can be no dtasentAg voloob 

Zarcotthim, the ^^Marstonr Metal” 

O N account of various propartAa and uhea that have 
been attributed A the popular mind to slrcomuiu. 
It has at ttmea been styled tbe *iuystery metal ' says 
tbe l^fied SUtea Buraaa of Mines An Ave^tlgatlon 
reganUng the preparation and usee of metallic sA- 



EHaklm HaatAn Moere» fneomlng president of the 
American Aseodatlen for (he AdvanceaMnl of Science 


conlom and lU salU has been conducted by the Bureau 
of Mines, and the resulA ere now made public 

The compounds of rircoalum ha\e nunuroun Impor 
tant USOV and more usee will doubtlese bo fc^imd In 
YsaUgatioos A rocent years liii\e Indicated Aat sintered 
or coherent sirconlum metal la >ery re«lstl\e to add* , 
Aat it can be used tor electHKles and It probably will 
find metollurglcal uses A steel ccmtulnAg rlrconiuro 
has been proposed for use A armor plate and automo- 
bile perts, and nlckri stroonlura alloys have been sug 
gesAd for hlgh^teed cutting tooA and tor cutlery 
Kumeroua artldea A sdenUfic Joumata have recom- 
mended the use of sirconlum oxide aa a refractory, an 
abrasive a pignuait A paAta and h« an opequlng agent 
A enamel ware Tbe salA lia^e been used A tbe texUA 
Adustry ae a mordant or dye-fixing agency, and also 
for welghtAg silk 

ZIrUte firebrick are used tor furnace Uning as well 
aa tor other purpoms where a refractory baring a Aw 
coeffidAt of exiieasloii. high melting poAt, and maxi 
mum resistance to Mag corroslfA A demanded Al 
though slnxmlum oxide has not proved satAfactory 
tor gas mantlee nor for aro lamps, It has been used 
tor nollshAg powdera, AsuAtors tor boA neat and 
MectrldAt and wWh fair success A tbe Nemst lamp 
BeAg absolutely non poisonous, streontum oxide A 
fiadAg a MB A gaSUA and laequera, where lA rasA- 
ttrity to pbyMeal and domical agenA A proring UgfaA 
vaAabA Aa an abcaaAe. alronnla, sirconlum Mfidde 


and slrcunlum carbide are suggested for a vartet) of 
uses, Ao carbide partlcuArly as a substitute tor the 
(Uamond A cuttAg glass ^Zirconium oxide, becaune 
of lA non-toxic nature Is ustd A place of bismuth, 
Atrats or corbonato A Uoratgen therapy It Ss also 
Said to ha\e some medidniil value Zirconium oxide 
nnd nitrate have tieen mf,pste(t tor u*<ie A the extrae- 
tl^ of oxvgen and nltrogra frmn tlio iilr There haw 
i1m> been stuhnienls to the ^flTeet that the i>\lile may 
lAd use av a tIlUr In tbe nmnufiu Are of rubber goods 
In flaidiUghtn mnorphuiis rl non] urn mixed with cer 
tain oxidising aginta burns with a bright light but It 
Is doubtful whtther the melal would te cheep onmuA 
to use in place uf the usual material Coherent white 
rirconlum nutal, on account of lA add resist Ag pr(»p- 
ertles 1ms been suggealed ns a substitute fur platinum 
In (iwcfi Its aHumi huve hern suggested In the 

inanufm ture of rust resistAg apparatus rrodhles 
pretmred fn>iii ilnonluDi oxide were proveil A the ex 
periments of tbe Bureau of MAes to be superior tor 
high temperature work to any cruriblos procured on 
the market 

Zinun \n found In conalderalde anionnA A many 
pinctr (hpoalta derived from dlsAtegration of granitic 
and pcgnmilL rooks 'Die best known deposits In the 
tTnlted States are near Onvn nu<r Henderson Ormnty, 
N C and A the WIchItn Mounts As near Ooche Ok A 
/Ireon In found mo-it ubundiinth A certaA syenites ot 
Nuniuv ond ocrurh A ir^^nllAe llnuwtnne at Orco- 
\lUe and elstwlure In i anadn Dana states that zircon 
oocnrH In various hKalltles A North America Including 
lltchflcid Md n'Twx Conntv Orange i ountv and In 
Ht 1 nwrence ( ountv N Y mar ReadAg l^ 
abundant 1\ In the gold aandH of Burke McDowell Polk, 
Rutherford Henderstm and (dher counties A North 
OarollDR with ustroph\Ilfte etc In the Pikes Peak 
region In LI IMso (ountv and at Cheyenne AfountnA, 
Colo Id Cfilifomla and elsewhere It occurs In gold- 
bearing gni^cl-i 

BadiUhilti (bri/lllti) Is found In largt depmils A 
Bao Paulo Rrnril Ibis mineral bus also been lihmtl 
fled A (tvlon Swedin Italj and Montana Samples 
of f IrcoQ sand from Pablo Bern h 1 la Imvt been Ave^ 
tlgntiHl and recently as much ns 1 per cent of some 
of tbe nurlftrloua sands of Idaho has been found to be 
xlrcon iiiKed with some monaslte 

In Brazil which Is an Important source of Adnslriak 
oris It A difficult owing to the hnrtAc^ of the ore to 
drill liolcs ft r cxphedies and in handlAg Arge anrounts 
restart is had to quite prlmlthe imthcds A large fire 
In built HgaAst an iviHimd face of tbe ore and kept 
burning for siierul hours nt the end of which time 
watei Is thrown ujh n the on wlilcli troduirs fractur 
Ag of the mass iKrnilttlnh It to be sUdged Ato pieces 
eiiHll} handled b\ me iiiun Most of the mines are 
inun\ mlks from the niiln)ud Horses for oth(.r than 
saddle pun><>riHan. pnuiicallv unknown and the ore A 
transported to the lullruud stnUon b\ oxcarts earning 
at^ut one ton each These carts are of the crudest 
clmnicter haring Arge solid, wooden wheels, some 4 
feet In diuuuter and 6 Aches A thickness From 20 
to g) oxen an gmerulh reciulred for each cart, owAg 
to the inountaAous loucls 

A New Fire Alarm Operated bjr Saioke 

A NbWtoim of fire alarm bus been Avented A 
1 nglaud It deiKnds upon Its action on the pres- 
enie of smoko and A not affected by temperature 
changes which usually are the chief factors In tbs 
operation of moat fire alarms Tbe smoke detector 
(‘onalHts uf u metul cylinder some 8 A lung and 2 In. 
A diameter, open at each end, so that air can cJrcnlato 
freely through It, and containing two rectangular metal- 
lic. catMUlt-M, one of which A coorideraMy larger than 
tbe other Tim detector only one of which A required 
for each apartment to be protec ted, A fixed In a hlHi 
central position, to which the smevke cm the cmpeules 
la to cause one to bend more tbau tbe otber The 
differential movmnent A emplc^ed to cq^ptete an elec- 
trical circuit through a relu^ and, bg means of the 
latter, a large ricNiric bell or other alarm aignml may be 
operated Ihe apparatus can be used ritber In- 
depenclctttly or A co&Jnnc tloa with dete ct ors depending 
on umperature effects, but It A aald to ba\e the ad- 
vantage over tbe latter, that lA aetM la more rapid 
and reliable In many fires deoas smoke would bo 
produced before any material rise A temperature oc- 
curred and moreover, Ae amoka would ra^dly fiU tbs 
whole apartment white tbe temperature rise wcnild re- 
main purely local for some little time 
More and more tbe advantages of fire detectors of 
erne type or another are coming to be apprscAl^ esp^ 
dally A c*uuntry hornet ThA, A Arge measur£ A due 
to the fort that the fito detector A a fit companlao tor 
tbe handy fire extAgulriier, which A sodi an eftoctive 
means of combatting u fire If taken A the early ktagea. 
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Inventioiui New and Interesting 

A Ikpartment Devoted to Pioneer Work in the Arts 



Csrpct renorator for iMme am 


Carpets Qeaned at Home 

N o longer need Uie bugy hoiuewlfd 
l>ivk up Iter carpet and wmhI It to 
tbe factory tu Iw cleaned 8he cun have 
It done light In the houae and on tbo 
rtuor A new machine hue been Invented 
unU l« being uoed with anccem. The 
inudilne liMika eoinewhat like a vacuum 
cleaner In the ctmtiilner that Is shown 
mounted on lop of the carrier a m»1u- 
Mon of lH>t water and pure aoap la dls* 
solved It mns through a auporheuter 
at the side of the car through a regu- 
lator which iillown the llautd to (low on 
the inside of two bath sponge appll- 
catursL Tlicfto semb the transformed 
water Into rich soapsuds while osdllat* 
'tng at the rate of 500 revolutions |)er 
minute. Behind this Is a squoete-rod 
which stiOMnuHi the moisture from the 
carpet or rug, at the same time sucking 
up all tlie moisture and dirt into a lower 
container in the machine and leaving 
the carpet alinost dry Tliougli water Is 
used as IndlcaU^d, the results arc In no 
sense less unsatisfactory than those we 
have learned to expect from dry-cleaning 



A vaemm dmner fsr tha car 
apMstary 


PricM per Poond and per Foot 

R UTAIL dsttlera In cordage and rope 
And OB a regular tbiiig that tb^ 
most sell It by the pound, since this Is 
the basis on which It is bought But 
the customer wants to buy It fay the 
foot, since that Is the way be uses it 
The dealer who Is asked bow much a 
given length of a certain rope wlU cost 
has DO means of answering the question 
save by cutting olf this length and 
weighing it, and If the costemer then 
decides that ho can afford a better grade 
or that he must make a poorer one do^ 
there la a losa So one rope msnnfae- 
tnrer bos carefully figured out the 
weight per linear foot of all bis ropes, 
and has put the rnsult up In a most 
conventeit form The dealer has only 
to figure tbo price per pound which he 
must get for his rope to let him ont 
with a proper profit The **table num- 



This chart translates buying prices of 
rope by the pound into ssUittg prkts 
oy ttm foot 


hers” at tbo bends of the columns oa 
the chart correspond to these prices In 
a simple way, having decided on his 
price per pound, the dealer picks out 
tlie appropriate column and cnctUnes his 
attention to It The sUdo can be ceti* 
tered on any desired column, and the 
<.hart then telU how much 100 fSet— * 
and by simple cnlcnlstlon bow much any 
other leugth—of each style of rope most 
bring In this way the dealer can buy 
by the pound, as be most, and sell by 
the foot, os his enstomars most Insist 
upon his doing 

OeuiAg tku doood Car 

A NHW vacuum rieanar, desigoed and 
built primarily for cleaning tbo up- 
holstery of cloeed caiu, has just been put 
upon the mgrfcet Bvtry owner of a 
doeed car knows what a problem ft Is 
to get rid of the dust and dirt that set- 
tles In upholstery It Is the most dUB- 
cult kind of dirt to dlslodgei, and yet It 
quickly yields to the vacuum methoiL 
The powerful suction rapidly drawp ths 
grit into the dust satA as It Is l oo ueo ed 
from the upbuletery 
The cleaner Is portable and easily 
carried about from place to places and 
very convenient to operate. When la 
use It la plaoed on the grotmd outride 
the cer, ewey from the operator, end 
not Intmfiaflng with bis work. A 10-fooC 
length of texJble hoee la furnished, on 
the end of which U ettached a swlvd 
handhfrip dr nosria This copstructhm 
penults freedom of motion at an a n g l ee » 
regardleii of bow much the boee Iq 
twisted abeut The bnrihee, of Ohtna 
bristle and leather bond, will not tie- 
lore the meet driteate fabrtea. 


An Aeeurate Interml lOcronetar 

I N the manufacture of riidclfil toola^ 
and In the duitilcation of accurate 
machine parts, dlflicolty often Is experi- 
enced In meei^ng bores with extreme 
accuracy To fedUtate the taking of 
accurate intenul measoremeiits the tool 
shown In the accompanylag lUustrmtiaas 
was developed. 

The operating meriiaulsm Invotuea 
four roeeeortng jews having e line con- 
tact with the interna] cylindrical surface 
to he nwefured* and a mlcnmeter screw 
that controls and registers the position 
of the jaws as they are moved In or 
out on Inclined sup porting surfaces. 
The four measuring jaws, which are pro- 
vided with accurately grcNUd and Upped 
cylindrical surfaces, are supported and 
held In allnemcot by eloee-flttlng dove- 
tail slots. A longitudinal morement of 
the meesoring jaws of OXNXMnch in- 
craases of decreases the diameter of 
the measuring surfaces (XOOl-lDch. As 
the longitudinal moveraent Is recorded 
with a micrometer ecrew, extreme scs 
curacy U oseured. Hllmlnatlon of back- 
lash In the relerometer screw and a close 
fit in the dovetail jaw grooves iwoduce 
a tori that U practically as firm as a 
solid plug gage. 

Provision for taking up wear Is pro- 
vided by a series of serrations on the 
sleeve that carries the micrometer gradu- 
ations, and a sliulUr esriee of serrations 
on the knurled handle which is fastened 
to the mlcrometff ecttw By moving 
the gredustod, serrated sleeve one notch 
an '^adjustmeiit of 0.0001-lnch Is made. 
Any anxmiit of adjustment up to the 
capacity of the tool, namely, OOTO-lnch, 
can he secured 

After It U standardised by light waves 
the micromettf Is used to verify the 



The Internal m ter u m e t sr befag cheeked 
up SB He mesler r efer ents riBg-tege 


master lAkrence ring gage that ecoom- 
penlee It The series of eoncentrie boles 
In the ring gage U provided to fsclU- 
tate air drcttUtion, which permits the 
ring to aeoommodate Itself rapidly to 
normal temperaturca after It has beso 
heated or cooled In use. 

In usev the uricronwUr U easily manip- 
ulated. It U tneeited In the bole to be 
gaged with the jtwa underaUe and ths 
mlcroraetar head U turned until tbr 
jaws are stopped by tSie surface being 
measured. By raCtrrtng to the resitfng 
the smeont U rtadUy ssoertslBfid. 

Ths manvfacturaU of this iapenMs 
tori Ittva gobs a Step further, aad prs-^ 
vided also an Intsrnal thisad mlerofs- 
etsr This oorreriumda In every dstati; 
to the idsln luternal micrometer, qs- 
oept, as iddtoatsd In our pteture^ fior 
ths use of UueaABd nmasneing jswq In 
placs of tbs plain ones of tbs alfi^ 
Instramsot Ttaess jaws nay bs bniL 
Vfltii any derivad number and siyfs,# 
threads^ and tbs t n s Cras asn t i| wmr 



Ths Intsrasl miersmstse with sersw- 
gsglBg stUehmsnl 


cimitly rigid, la qilta of its control fitwn 
the micrometer screw, to Insure that 
when the threads are ones sat In oon- 
tlnnatloo of one another so that tbs 
apparatus will take ths threads of ths 
bole heltig gaged, they will remain in 
this adjostmeiit 

T» fhft Shmrt'Laggtd Mm 
Upataln 

W ODNDRI) or •lightly dotonMdt 
liersoos who have one abort leg, 
but who do not under ordinary dreum- 
stances need to advertise their Infinnity 
by wearing a shoe of extra bel^t, find 
nevertbeleas that In going upstairs tbslr 
dimculttes are materially Increased. A 
French Inventor has brought ont what 
bs calls a step-slipper fOr use In such 
cases. Its constroctioa follows dosriy 
tbs lines of tbs oonreotioiua open-bot- 
tom crlppls s1kn% but as ths illustration 
at the bottom of tbs oriumn indicates^ 
it sups on and off with a motion of ths 
foot, much after the nnpleasaot habit 
of the familiar bath rilpper, wUrii is 
always fhUlng away at tbs had. 

Tbs Ihsf t-Proof Csr 

T HB latest tliM-proef attachment for 
the autsmobUs, whUs a dHriram 
sbowlsg Its opmticm would bs ratbar 
corapUcatsd, Is sa rtt emsi y slinids In 
form and fist dUfieutt to InstidL ft eos- 
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•tati of ft two-way mltch monntod on 
the mad-goftrd, mnd wired qp in each a 
way that the Ignition current rouat paaa 
thioogh It Thti tt can only do when 
the roQftd dlak diown In the idiotngrapti 
la in place and locked in On leaving 
the eatp the owner removea the round 
dlak and pnta In Iti place a dlamond- 
■haped one 'Hda not alone falla to doae 
the tgntttoo drentt, but It oompletce a 
eeotmdary dnolt In each manner that 
any effort to tamper with It, to remove 
It witbont nnlorldng It, to abort-Urenlt 
the Ignition enrrent around It, etc, will 
remit in aatting off a loud warning alreo. 

One PMtnd of Cotton 

<*nOLl« your own,** an Injunction of 

the dgaritte-tobacco nianuhictnrer, 
la a phram that now haa dgnlflcftnce In 
the preparation of paekogea of cotton for 
maticetinfr A, machine dealgned bj J F 
Barghanmo, invaatigator In agricultural 
technology of the United fttatea Deport- 
ment of Agriculture, la capaMe of mlllng 
cot to n into one-pound padiagm for 
length atandarda aa preacrlbed by the 
Bureau of Markets in the marketing of 
the staple mo 

The alniple device oomdata of an end- 
less canvas belt adjusted on four wooden 
rcdlera, one of which la so arranged aa 
to tighten riackneea aa dodred This 
roller Is controlled by a foot lever, mb- 
joct to the mantpulatlon of the operator 
One of the top rollera la In a receptive 
mood for opening In adnUtting the one 
pouad of cotton on the conveying belt. 
The roller la then Uoeed, and a hand 
Wheel in this instance a wheel from a 
coffee-grliidlng roftchine— le turned by 
hand half a d oeen revolutlona The roU 
la thus formed In this poeltlon the pa- 
per for covering the package, with an 
ftdheelve slicker on one end, te inserted 
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and aatomatiaiBy tnivMi arnad tlw 
potaattal Ut of clotit A fair tana of 
the wheel aecurea the covering around 
the cotton 

Until recently length typea of cotton in 
the atandardlaalUm of the product were 
prepared by band Ootton Hpedallata of 
the Bureau of Markets, drawing aal- 
arUs ranging from 98000 to 94000, te- 
dioealy con\erted the soft subetance into 
onapound packages altogether by band. 
Four men, workliig all day, rolled forty 
of the small bundlni By the use of the 
newly buUt machine, 110 packets ars 
buadled In eight bourn and the a w vi c es 
of three cotton apednllrit may thus take 
more naeful directions. 

Hie Moteregrde Btaj 

F ive hundred and too acres of pota- 
toes, owned by a Washington state 
rancher, were In danger of deetmctlon 
by the potato bug The little peats were 
working so fast that It did not sewn aa 
though any means of axtermlnatlon could 
possibly keep up with them, let alone 
<atch up with them But the rancher 
was a reaouroefal soul, and he attached 
an Insecticide spraying outfit to the side- 
car chassis of his motorcycle, otlUslng 
the power of the nmchine for tmetfon 
and for spraying With this outfit he 
found It possible to epruy 190 acres per 
day with Paris green, whereas a hirae 
drawn sprayer wunld by no expedient 
have bera able to get above 83 acres 
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A Snfgtir FUn for tha Hmbo 

H BBB Is a nea and novel oeml fire- 
proof filing cabinet for the home 
yost tho thing in which to file away In 
sarance poUclce lodge does, cancelled 
checkJi notes (crtliUuue coupons lionds, 
gas blits, grocoiy billM clothing bills, 
private letters, or an> thing else tliat N 
important to put >aur hands on when 
the ocr aslon dem oub. 

The avarage lumw has Important pa 
para of all klntls scattered all over the 
house, in bimuu drawers, in vases, on 
shelves, in iMNiks underneath dresser 
acarfe. In elosita and In a hundred and 
one other plneos whore half the (Intc 
they cannot evin find tiiem theinsel\eH 
Oftentimes this In the cause of neiioas 
delay end embarrassment In tho case 
of a hro thcAo impens which likely hk 
not Include the Inmirsnce isdlc}, muld 
not be Bgved It Is nut bocuuse peoplo 
are careless, but It Is betnuse they have 
really no one giKid safe place to put 
everything of value Jhe new huldcr 
encourages a>Btem It nut only SLr\oH 
every purjiose of a safi hut with an In 
dex It clusklOcs everything tlie minute 
you drop tt in 

This file la made of tlie Ik ht grade of 
thin highiv poIlHluNl ati(oiiH>ldk fender 
steel, rise 6x10x13 Indies holding lOtio 
full sire host ness letters The wclglit Is 
only f«Hir pounds wltliout the Index 
There nro no bedts or nuts everything 
la JwcurtUy riveted together 



I%ia m ototcydt cacried a aprayfaif outfit over 810 aetea u less than three days 
and saved the potato crop 


With the exceedingly hot, dry weather 
that was so general during the past som- 
msr, a days delay might well have 
spelled ruin for the crop but the iqptor- 
cycle saved the situation 

A SwlTd Ann Hloronieter 
Holdor 

S WITELrCHAlB officers were freriy 
criticlaed during the war, but a 
swiveled arm developed by the U 8 
Bureau of Btandarda was aif Important 
factor In bolding micrometers tor meao- 
nring pltriisd diameters of screw threads 
for tho Ordnance Department Tho 
simple dories is llkewlas of value In 
times of peace when the productloa of 
thread gages to essential, tho swivel 
mechanical arm filling a nlriie where 
the opeattor to unable to supply a third 
hand 

romuir IB tMtlB, msvw thrMte a 
rigid BMtoaieal an waa uaad, Oa a,,' 
gantaa biridliig tba Bderaisater rUMI; 
wltti tka faeaa paralM to tba azla of 
tba gaga^ vbleh is tbla inataBoe waa 
Bictwary with tba naa of two wltaa 
Tba tbrea-win aathod d iPMaavriag 
gnaw tbraada ia Brafmbte, natog tba 
flaiibla ana wbiab loaaaa toa nieraaia- 
tai wttb a (rta nomBeat in taktag vp 
tta p^tto wltbMto faaea pwraDat to 
tba BBia at tba gaga Ukawiaa, tba ob- 
aataor wbo la tta poaaaaaar at only twa 
baadg ttbdg wMBlag to tta 


The lUmBinated Scet Dfaiffnua 

A ll «f US huve had the experhnee of 
poking end gro|>lng about In the 
darknxMl motion picture tlicatpr for a 
scot that we were not nt nil imre was 
there A California Invention will ob- 
vlato at least the uncertainty. If not the 
groping When there Is thirty pounds 
pressure, or more, on tlie sent mithlng 
Imppenfi , when there Is not, the seat sits 
high enough, on the top of a light spring, 
to Insure that a contact will be made 
that will light the lamp correspomliDR 
to tho seat In the diagram dlsplaved at 
the door No light, no seat so all the 
incoming patron has to do In pick out the 
seat he wanta and make for It 

Why Fire Dcpaiinento Are 
Meteriied 

T HR annual report of the fire dep•r^ 
niuit of La Crosse, Wto, Iropree- 
slvely lUnstrates the economy of motor- 
propelled over horsedrawn equipment 
Three trlyde oomUnatlon trucks now In 
aerrioe travetod 701 mllea to teopoml to 
280 alarms during 1020 at a total expense 
to the dty of 8008 89 During the same 
period fourteen horses used by the de- 
partment consumed feeding stuffla cost 
ing 92,48318, and the borsrsbuefng blit 
for the year amounted to 968899 addi- 
tional The rscouuneiKlatioii that three 
additional tracks be purchased at once 
oupplantlDg Dina horaea. probably will 
be carried out without further delay 



Semi-fire-proof file for home and 
general use 


Time Combination Lode 

T his lock dlflfers from all others in 
its coostructhm and oiieruthm at the 
some time It Is adaptable fm general 
uses Iht uorklng of it depends upon 
ItiL length of Him allowed fui the xne<b* 
anism to operate and this Is regulated 
h^ tU. lndl\tduul umt hauh luechuntsm 
is madt of three do k wliocW and Is a 
ixjiiiplete unit lu ItMlf thi iiumbi rs from 
1 to 60, Indicated on dluN In Ing con- 
tiolled by such units Any om of these 
numbers muy bo aele«tod fur use and the 
oiN rutor seta tlu* conibinutlun with a key 
accordingly Mhcm two mcHhantsms are 
UMri a ( lu>ke of anv cme of the numbers 
of (lO times 60 or 1600 Is afforded, 
three mecluinJMms msbU tin iqierator a 
cbidce ol 60 times SbliO or 316000 num- 
liers Only two nje< hunlsnm are neces- 
sary to make a practical und efflclent 
Working IcKk, the lur^ei nuinis r of mech- 
anisms being more cniiednlly adapted for 
safeh and vaults 

One naiu1»er of cadi meduinism to se- 
lected to he used In oiwratlng the lock, 
such choice bring ut the option of the In- 
dividual user und timy Is* changed nt 
any time thus precludlnx the poRriblllty 
of iiDv persuns oisntng It other than 
the one who knows (lie corublnatlon 
httber a wnhb or the Imlnator hand on 
the dial may be used for iDUntlog the 
set onds or exact time when tbe lock will 
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«pen Tl t Indicator hiuult mwto of ndlttm tod TUdble 
in the dark mokes one revoltittOD per eeooiid ro opcr 
ate tlie 1 xk on tb# ootnblQatkm of A Ti turn the 
tndlcat r to the right eo trimr po|»t* to A. This allows 
tbi innhunlsra to mn seven geeoods then turn iDdI 
eator lmm()dUttel7 to B which anows the mechAiilsia to 
ran six Boconds, and the lock Is then open 
To sQlock It tom tlw arrow back so It 
win point to aero The lock requires no 
winding; Its Operation being automatic 
and It is made to be used brth with and 
wlthcnt lugs These metbsnlsms may be 
Jlttsd to ordinary key lodes thus making 
a eomUtuitloa lock of Increassd eflldeDc) 
and ttssfolness Being operated by clock 
work mv^Hudsm, all tmnbSera and noises 
ars elltninale^ milking it Impossible for 
anyone to knowdbe comUnatioo of nnm 
hers used and which must be known by 
the person wbCki^lthns the lock The look 
can be msde any sloe and Is adaptable to 
all porpoees. 

A Carrier for Necktiea 

A QRPAT mnny things have bora devised 
to hold ne( ktles 1 nt few gs Ingenious 
as Uie detdgn sh< an At a first glance one 
would hardly ai predate how very handy 
this little K 11 really Is and the number of 
arricles It a 111 bold. Here are have nine 
four in band tics six U w ties q^balf 
doien hamlkerchlefs a very neat llTUe pin 
cnsliUii In the upper ilghtband corner for Indde mm 
the tie pins etc and just below that there 
are feur pockets to start awiy >oar col 
lar tmttom cuff buttons shirt studs and I 
other miscellaneous articles to use when | 
needed | 

One < f the best fMtures of this holder 
to that when cne once places the ties In I 
their pn per | lace they will never need 
to be disturbed In making the selection 
of the ( ne deidred to be wum In other 
words YOU can pick out Just the tie you I 
want without removing any of the others 
from tlielr respective places whether that 
tie liutqicns t ) be on the bottom or on the 
top 

A like invention for the ladles, made 
np In benntlful fancy leathers bolds taro 
pairs of long gloves f(ur pairs of short 
glovaa,* six velto a dosen bandkerefaiefa, 
bolr nets, mlsceHaneons articles and a 
divided pocket for various slaes of hair 
pins arlth a pin cushkn in the upper 
rlgfathand corner slightly larger than that 
on tl»e mens bidder for pins, brooches^ 
lavsilcres etc 

Dnrliis Cuneirn Pwto 

T his wUeel— or series of wheels— Ig 
used for the purpose if drying the 
glue quickly that boMs together the 
wooden parts qf a motion picture camera Orderly ti 
The camNos an hum and ptoees of 
wood of siUBdeDt slae are difllcult to ob- 
tain Hence recoursa has to be had to 
Uito method The workman, after glue 
has been applied to the proper faces 
damps tbs ports In plaos Heat to ortl 
fidoUr applied from below and the tern 
peratm of the room to also high. With 
the qritt of the wbed the glue to dry. and 
the operator la ready to put in more pleoes 
to undorgo Ow sosM prsosss 

Fictwfdt bjr Win In Plala 
Monti Codo 

D ESPXTB the fools that it was not held 
until 4 p ra,. PoqlAe standard thne 
and took place nenrly 8000 milsg away 
the Loo Angeleg f^ief prihtsd. m the 
morning the day after the cmfllct a 
cw psct pkftori* c f the Hnnpoey'Carpsatter 
Imochodt lAiervaas moth intmot la this 
oditotottent at the time bat it to only 
now tbit It la poMlble to explain bow the 
picture wka treasmUtod The procedure 
was dmptSclty ItieK and seems rather t ) 
taka the Orlnd out of the soils of tbose 
who have devised sAdborate electrical ap- 
paratus for t sle g ra i ^ trsnsmtoden of 
pictures. 

A half tone screen was mods by ruling 
lines on sensitive paper or film and on 
this a print of foe ortgtnal photograph 


was made, The Unes w«u mtttHm&f desn totstitor 
to moke them avoUaUe as m ru torascs frame tor ths 
identtflestioa of points on the dwet This idia Is s 
tamUloikJMM perhaps moot often met to oennsetkii 
ulth ihtmdez for a map where we are told that Mm 
tnqioUavllls will be found in seettan A 4 and Big City 


to&UL ytfftAi 
bottooittd flne 1^ 
% and setoeiHMi 
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Indds and snisUe vmw ef the lock in whidi the tune dsndng bstwoM thi 
several turna Ig on eleamat In the rambiMaltiwi 
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Orderly transpertatien of all the sarall sfreegorias of tho molo apporal |o hero 

assured 


wtooh tousdf toe fmd m mmuf 
for Its proper fomu nara ef eoorae will 
Inclnde oU outttMs. tlwj wilt tododh to 
the COM of the totot ptotoNk tot totoraal 
lines that define toeeo; forsMtote, ato The 
oparator msrdy fottows tbosa ttnee wlOi 
eye or poiioll aotra the todax nwaben ef 
the vnitoue Ito* totorsetlleng toraugh or 
close to whM k passia . ahd pots those on 
the wfifo Bgptanotory nmnrke are totmw 
larded where It to oxpeetod that they may 
bo of old to tho operation of toeoietroct* 
ing ths pictnra at the other sod. 

As a aomple of how the tlitav w o r ts , 
the TiiiMs prtet* pert of toe aoHMi aoi 
ctivod. Tho sender was pm* toi 

the oqtUns of tho victor, gad so tatomed 
the recslver hy the lint word of UUg por- 
tion of tbs messsee *Dtsiipoiy 
81-n SAM. a5%-i4, tok-ss; is. 

i2 ir-iO 8Tk MH. flS-TSU 4Mi^ fto 
80^4 44^0%. 40-61 4662, 47-88H. itopL 
478i-88k end so on. ItwIBboMtod 

that Short ents ere here nged rather frady 
If no points were to bo skipped, it wonld 
of eouree tom out Chet two eocceedve sn- 
CHM, no mettor bow grant a dUtorance 
they might toow to tho hortominl (or vor- 
tUal) todex number, eonld not dlapley n 
greeter dUforenco then one to the otbv 
index namber For every time we ernes 
one of the todex lines we define e point 
which con be coded. But when the dee 
petrher finds a line that nms to all lii- 
tents and pnrposm otraight from 
to a6Tik be begtoe it dmidy tor **»»*g 
tbeee two pointi. 

It to plain enough vre think that with 
tocreestof skin In tronotnlsston end to to 
terpretatton at the reeelvlng osd this xr»- 
tam is cepetoe of vsty good resntto Ths 
Tfoief when It was Mm to do so tbraugh 
use of the melto, reprinted Its tolsgrgphed 
ptotnfe bedde the origtoel Htompsuclse 
era sesy to And Dempsey Is neoxUseUs, 
but tbs portrait is a bed omk hts bend ptm 
jsetto too high, Us right leg to too thin, the 
ropes era tbto Ckapmttors pwst t nto itorai 
dmito ftom ths trim fignraef the yvenmto 
men es dmwa on the orlgtoal, gto Bit 

tbora eimM be no sHgMato dooM our the 

one to n r n w o du ctlcm of the other, end ne 
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Mtrtrk IMP iMttr fir f u* mUh 


Wffl SttttVffht Auto Urn? 

H SBB} Ir A tester to demonstrate 
wtietMr certAtii colors are truly 
**|a|t’* when they come Into ccaflict with 
the reya oof the son. Samples of cloth 
^rpd mioas coton are pot Into reoep- 
ta<M and exp osed to the raya of a pow- 
arM lamp that ts rich in ultra-violet 
mya, andi as Uie tnercory vapor or arc 
If after onderpoltis the test fOr dfteen 
uOiatos they retain the hrlghtoeM of 
thslr hoe, they pass the Inqieetor, 


Tlw TrmyeUnf Service Station 

O m of Son Trandaco's laipe garages 
has equipped a number of light cars 
with ipeetal oil tanks and a cabinet that 
carries alt ktnds of grease and tools. 
Ihe cars are driven to the cnstomer's 
Idaee of tmsiness and an hour spent in 
msidttg adjustments, oiling and greasing 
the car^ and teettng and filling batteries. 
Thii serrloe Is given to the regular cos- 
tonsrsP ears once or twice each month, 
or oftener if necetaary Kach traveling 
operator serves eight cars dally 
The tnvellng garage Is equipped with 
two tanke, one for keroeene 

and the other for carrying cyUnder oil. 
On the back of the car Is a cabinet which 
caiTlee hard-cut grease for filling uni* 
vereals and greaae cups, a bucket of 
fluid grease^ with a pump fur delivering 
U, a drain bodBet for draining and fludi- 
Ing crank casee; a battery-testing and 
fmttery-flliiBg outfit, and compartment 
for waste. On ths Inside of the cabinet 
doors axe bradmta for oil cans and 
gteaae cups. The top of the cabinet is 
divided into eectUms for carrying all 
fcln^ of toolt and wiencties. Tbcee see- 
lions ate covered with a top that Is also 
a cr eeper , whidi the operator uees when 
qroiklag under cam 
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the Dmc o( Zflppritn AlnUpn 

R BPOBT No. 117 of the National Ad- 
visory Oommittee for Aeronautics 
Is a dlscnssion of the lesults of tests 
with fleppdtn nirshiiMi, In which the 
propdtem were stopped us qulckl> as 
IMieslble while the airship was la full 
flight In this paber the author letoru 
to the theory involved la these tests snd 
to one sdentlfically interesting fact 
which can he derived from them and 
which has not yet been noted. 

The dilef general queetloa concerning 
these tests la, nf conrse Doss the nega- 
tive acceleration of an atruhlp with 
stopped propellers supt^ proper data 
for determining the drag of the airship 
when la uniform flljditf This can not 
sbeotutely be answered in the affirma- 
tive, the two phAomena not being iden- 
ticat in principle. It Is believed, how- 
ever. that In this particular case ths 
agreement is snfficlAt and that the data 
obtained from the test are the true or 
the approximate quantlttee wanted 



Garage service breught to your door 


Door Knob and Bdl Comblnod 

B UBOT^ARB and neak thieves are 
prone to enter without taking the 
titrable to knock. A new mechanism, 
bowevw. corrects this little overaigbt on 
their part; if tbigr desire to come In by 
way of the door As the knob torus, a 
lever Is opera te d, communicating with a 
gong situated a few inches above the 
knob The brad peals that Issue are 
guaranteed to give the intruder a bint 
at least of the wtsdom of thinking the 
matter over, before taking farther action. 


^ino Tbom with Eloetiidty 

A mong the novelties exhlUtod at the 
roent electrical show In New Tom 
was the electrical bootblacklng outfit 11- 
Instrated at the left. The principle Is, 
of course, the same as in many other 
funtUar devices of more or less the same 
character, the steady patron of the den- 
tist will surely rceogniae the fiexlble 
driving ebeft Uke the barber'a elec- 
trical maseage outfit the electricat shoe- 
shiner Is moimted on wheels and Is 
trundled ebout the floor from station to 
statton, Ita ooet win probably give the 
Ue to the photograpber'B Athustastic 
capCton human bootblack will soon 
bs a mentofy," but at that it will pre- 
somatfly coma into wide use. 


M’ 


gtTwm in Ship Fktiiw 
1 1U> itMl idatM of mducatar am 
I fend akfec tMr edcaa or boimd 
aciM and tatijaet to vnifoRti flold tm- 
aora an ceMpoaljr nat with In praetlea. 
Tba(»ia> bowofar. a laefc of Informattan 
to anlda tho dablwar in aanigntaf dlman* 
akna, and tha objact of a raeant paper 
hr Or. Banard a i«wa reported in the 
Lekdon rhMa Bnfinaarinjt Bupplenant 
wda to glTe aoma Informirtlon on lifer 
subject 

Be pointad ont that the plattnf voder 

tha “ - - ^ 


land an g ara deflactloa. In oanaa- 

Ida of Whjfch «Sct tanalon tajaipari- 

mad, affaetfaf te moltiat not 
a*], hr 'TiftM at W own tdldk hot br 
tha hahdinv maonat wUch It amta on 
the hiataelal apart altasitlMr from that 


renultlng from tlie aetlA of the direct 
load. At present the determination of 
strees Is possible only by subjectlnff the 
plating to ex|ierlnient and making a 
matliematioal analysis of the dcrl\od 
data It does not aiipear that any con 
elusive experhticntM have liecn carried 
ont on Btlffenctl ur reinforced plates, and 
In only a tow Insiances have free plate 
areas been so treated. Until compum- 
tlwly recent 1> (JraMhors exprcfislrma uf 
A^ded tbo only uJd to dcslgiitirs, but It 
Is rcuUxed that the resnlu so olttolned 
are wide of tin? truth Tlie uuUior dis- 
cussed the eiToct of fluid pnmsures on 
the ultlnMite MtretM In utlld steel plates 
when omuUdtrpd >>lntly with the stresses 
Indncod In tin* laatertal on urcoont of 
local or stnioturnl bending of tho vessel 
He s|to dciiit alili the question of stitr 
eoed >pr ninforced plates, and In the 
abSAce ^ oumplete cxiierljikenial 1n\eH 
Ugdfleit'VnHUe an Adta\or to truce the 
effect of the reinforceinent In bringing 
about a redistrihiitloD of stress. Tlte 
Abject finds hjwcIoI aiqillcutlon In the 
design of sea giflng >*esselR atiere the 
plating forming tho skin of the outer 
or inner bottom and the dluphrugni of 
watertight or olltlght bulkheads is railed 
upon to wlthstund stresses due to fluid 
loads In Hilditton to those resulting from 
bAdlng monunita 

A PredBion Indinometer 

T HK Inctlnmueter has been Itttle 
known until recently except to those 
who have had to do with airplanes. Tlie 
army flyer knows It as one of the Instru 
ments A the dash of his plane thut in 
dictttes whether he is asoeadlng or de- 



Tanifaig the knob riags the bell 


scendlng and nt what angle, also at what 
angle Ills wings are bonked fbr a turn 

An Inellnmupter has l>ecn recently 
placed oa tho market deslgnHl for use 
as a preelslA tnictniinent in iiierlianIcAt 
labonitories, iiiHChine shops and tn 
liulldlng operations. It is a skilfully de- 
signed tool cioislstlng of a carefully ma- 
ihlned case of cast metal nmtalning an 
aiTurntely adjusted gear train driven by 
gravity Iniimisc. Tlie two dials on the 
instrament Indicate ilcgrees and iiilnutos 
resperUvely, the lumd on the ilegree dial 
moving to untann with the Impulse, while 
the bond on tlie minute dial la drivA 
to the roulclplylnggear-traln, causing the 
latter to make tblrty-alx revolntluas 
while the degree-dial bond makes me 
rcvolntlon. Tbo mnltlplytog effect of the 
gear train Is mch that the InatnintAt 
gives ougle readtoga direct to degrees 
and minutes with accuracy correspemd 
lag to that of a single-dial Incltooroeter 
having a dial approxtomtoly tA toet to 
diameter 

A very Important and toteresttog fea- 
ture of the deslA uf the tostramAt Is 
ths means employed tor overctanJng the 
luaccuracy due to bearing friction This 
Is aeoompUshed by mounting the bearings 
to rings which axe conoAtrle with the 



Reading anglra directly in degrees 
and minutM from (he dial 


pivots and wliUh are I'tmnoctcd with 
anns or IlvuIh oxtAdlng tmtslde the case* 
'lh« lexers nix. prtnhh-d with knurled 
hfiQfOes and In using the InsiniinAt, the 
opemtnr nio\cs first one hancUe Ad thA 
the olliir up und down ii few ttnu-s. al- 
low (ng the havers lo strike against tlie 
Alls of the slotted holes In ihc case 
Ihe coinlilnaltA 4>f the hiiuiiuor efTeet 
und the oscillating iiio\einAt of tlie 
tieurlngs around tlie siiafts \ery quickly 
I llmihates all retarding effect due to 
lieiirtog friction and I he hnmls of tlie 
InstruniAt take a ismltlon that gives the 
true reading 

Tills inclinometer niny be used for all 
punxMCs where fh< hxw nceurato spirit 
level, plunili, or prutruitor Is now ai* 
plowed, und uaide from Its greater accu- 
racy, Is n mucli iiHire himdy tool, as It 
Indlratcs not only tlie vertical and hori* 
lontnl, but nil angles In betweA Kor 
necurnte InsiioctlA of angles It la a more 
usable t(M>l than the slne-lmr, as (lie an- 
gle ts tndfrated direct l>, whereat with 
tlie alnc-lNir It la first necessary lu set 
the tool nnil tliA gt* ibruiiKh a series of 
culculutiuiu before the reading la ob- 
tolni-d. 

Attaching the Stopper to tho 
Bottle 

T HK Imltle and the cork need never bp 
Mqamiled if the method sliown in llie 
llluatratlA be followed. As will be noted, 
the devh-o eooslsta of a piece of stout 
b»*nt wire, ttte Ad iiartly looped about 
the m*ck of the bottle, the other thrust 
tlirnugh the cork stoppvr The lootied 
Ad Hlldes up and down the smooth glass 
surface, as re<|ulred This Simple expo- 
dlAt Is worthy of consideration by the 
chemist, ph) Midst, or the wtiman who Is 
averse to Imxlng her diolce perfsme 
spilled, eapeeially on good funllnrau 



Th, atopper that atapa with Ha iMUa 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Elet^nad Devices, Tools, Farm Bnfdementsi, Etc. 


PertMlwing to Aenm— tiai 

AKROPLANK WING W ■ Kftomx. MR 
Sogth tith Ot,, Twoniit Wash Tb* prlndpal 
Jwi of the Inventkm In to piwtuee an aeroplane 
jMvlnN wlnite eupportad entlrSty br wbur nptrorta 
aatendlnt froni tba fonlaEe, and with said wlnir 
aappena poaltfonad^wlttaln the ainio In aiwh man- 
ner ae to obviate t«l neoneltr nf tbo nee of etmte 
■ad any wlrae. Aaotber object le to oonetnut an 
neroidaiie In etteh meaner that the wlnv idreoe 
IneMant to flylair vrlll be Iraneferred eo that tbe 
leveraa* with rnpeot tu the fiuwlaire la deereaaad. 

ABROPTANB,— T A. Macponau** 106 Hamp- 
ton Ave. Patennn N J The purpoea of tbla 
laventloa b to provide an aeropbuie In wMeh a 
pinrallty of pbnoe that normany fuaetkm as UfU 
Inir pbtHa ere capable of beiaa mantpabted to 
form a paraehnte for reterdlna a faD to tbe 
snnmd la the ovmt of an aerldent, tbe pafaalnite 
as a wliofe belnv eapabb of qubk adj u a huuut j 
alenN the fuaetauce to omupy tba aaoat advantn - 1 
jraom pneHlone for retardlna the fiell to tbe areat- | 
eat poaelbb dearee and of melatalnlna the ma- I 
ahlne apriaht durlaff tti amdiial downward travel | 
to the earth i 


Pertaining to Appard 

OARMICNT PROTBCTOR -C. J KEPPhU e/o 
Cbrtotlan Majr A Novelty Co. MoaroevlBe, Ohla 
Tba Invention rebtee to en artbb to be worn 
opoa the pereon aa a gannant protaetor and 
has rrferanre mum partleabriy to a atveaUad 
^lld B Ub and lanitary napkla. Tba primary 
ohjeet b to provide a eubetaniblly waterproof 
arUeb whiefa may be bundered without bapatrtna 
any of lb waterproof qaalUfee and eonelrtr ut a 
abeet of waterproof mmtarbl adapted to o* oi- 
aerted between two ebeeto of oloth amterbL 

HOOOASIN —A T Oane Box 8M Lbboa Me. 
Tba lavantliMn rebtee to foot wear, aad baa for 
iU bbjaet to provide a eonetroetioa wbbh will 
be atrong and abo neat in appMuraaea, wbib 
obvbtlair the wroal pnehered appearanta found 
adjaeent the front of a devlee of tbb kind. An 
additional objeet b to pr o vide a eonetruetlon 
wherein tba vamp may be fhrmad to axtand nearly 
around tba fmnt part of tba moaaaaia or aatlraly 
th er eover Inetudlng the appere. 


Mertrical Dcytem 

BLJBCTEtC BULUrriN.— R. ■. JoHBa, Und 
InfU Camp Gallhid. Canal Zone Panama. An 
ohlaet of the Invention ta to provide aa alaatria 
baOeUa whereby information In tba pn aeeai lnn of 
«a Indlvldiial may be dleaaminatcd among a large 
nvnikm of parauna attbar by day or algbt. tba 
aharaetara on the bolMia board la attbar day or 
night oparatfcm being farmad by the manlpalatlon 
ef a traneadUcr of tba Mena conatrucUoa. 

ASTIFIOIAL ILLtTMIlfATlOM:— G H Ima- 
maMAM. 1 Cbartearda Oardaa Baytwatar, Lon- 
dem W S Engtaad. Tba parttaabr objaat of tba 


invantba b to provlda a matM wharahy tba qual- 
ity of light darivad ftum aa aitUMal aovraay aueh 
ae an ordinary Innandmeant alaatrta tight bulb* 
may be mada to be aabataatlafly equal to daylight. 
The main objaat b to provlda two reflaot or a. tba 
upper redaetor having Ita rafliatliig ourfhaa ool- 
ored. and the lowe r belag opagna and reflaatlng 
the vaye of Ugbt on tba upper ar main radeetnr 
tba antlra aarfkea of wfalah b aeo or o d In ■mall 
araaa with methyl vMat, uttmamrlnA 09$ amaiald 
grten. 

Of InUrtrt to FRrM||jp 

HOPPLS— B. K. Rmuit.^o Hui^Cr^ Phrm. 
Baburn. Idaba Amoag the o b jaata ef the Inven- 
tion b to pmvida an animal boppb eapeebtbr 
adapted for nea with boraea, whbb tan be 
caally appBad and raeaovadt oabr by a pereon 
ttodmUmUng Ha paenHar faaturaa of dperatlon 
Anotber objaet ta to provide a hopple whleh pbya 
anally arowid the lag tba nnhaal above 
hoof and whiak win not ohafa or brobai 

CLBVIB^W Pownm, Route M<a i Aunra 
Oregon. Tba Inventloo ratataa to a davlaa need 
ae a draft eoupllng ta agrbnltoial Impbmrate. 
vehlelee or the like Aa Important objaet b to 
provide a dev le e whld preveata the aecvmula- ; 
tloa of dlii. aand and other faniga matter j 
araand the Imk Joint AaoUiar objaet fa to 
pravhfa a pin and elavb davlea whiab b aalf- 
looUng whleh will not be materlaly aOheted by 
tbe weather. Which wlH ba nnllkaly to eatok on 
other wovUag parta. aad wUah b aully opatmtad. 
(8ca Pig 1 ) 

L. - I Ji .^ ■ i i nwrwiT 

Of Goneral Intoiwat 


IXICKINO UOOIC— A* Im, Oarnuca. M iumait 
Bt Brbtol. R. 1 An objaet of tbb hiventba b 
to provlda a davlaa vHikb may fanethm attbar 
ae a keyring, a aoupUag flak, or a hangar la 
the fom of a kayriag it wIB prove amualBg aa a 
puiala for ablldrea. A Ihrthar objeet b to pro- 
vide a loaklag book whleh wlH be ebepla aad 
praelleal In eonatnietlon* and oorapaTatlvabr la* 

I axpanelva to maBOfnatara. (Baa Fig. t.) 

AIR OOOLKR.— W H Broiva. Boa US, Port 
Angelee. Waeh. Tbe tnvaation rebtee to aa ap- 
pamtue for aeoHng the ab la a bouaa or room 
during bat waatbar Aa objeat fa to provlda a d^ 
vfaa through whleh tba air fa aempaOad to taka a 
elruultaua path and paea through e ai wa aa ofvar 
eoU water Bewa. and over aatorotod mefatar^ 
boMfag pada to oool the air, wbfab Aaallr aaaapaa 
through aa fat ahambar aad fa dlnatod to any 
dailrad point. 

CLOTHES HANGER AND PREBBER^-MAiam 
G HoNmcLT Tulara, OaUf. Tba parpoaa of tbb 
Invaatfan b tba provblon of a haagar whbh fa 
mlaptad to eupport man a or womaa'a aulta la audi 
amanar aa to afltot a pramlag of tba aUrt or 
brouatn. It b abo a purpoae to provlda a hangar 
wbbh fa adjoalabla to aaennimodafa tr eua efu mad 
■UHa of varfaua tengthi and to boM the aama 
under tanafau to attaat pramlng (Bto Pig, B.) 


WALL OONETRUOnOH^ If Nabal, Hm 
maoaok Porto RMo. Aa obfaat of tba lavaottaa to 
to provlda a rel af oiwad a tr u atoi o wbfab wU 
gvaatbr raduaa tba aaat of tonaa buBdlna. A fUr* 
tbar objaet fa to provide a aoaaknMtfam attbar of 
the BoUd or hoBow wall tppa wbfab will ba atroag 
and darabla aad may ba ammbklad vapidly aad 
abeaply A further objaet fa to provide a type of 
paaabahapad buOdlag hto oka bavtag gi wovad team 
Mfaptad to reaalv a fatofSordag fuda. 

MASK,— r M Due A R T, BOB Matrepetttaa A^Am 
B rooklya, N T Tba la vaat fa B hag tor tta okjaet 


kato* ferfak u aaanmfe of «bq waaptog aad 
maUag dgttag lha fatfhfag piuaiga TW Ato 
wtal aantotaaaUfaa tB par aHrt, ttma hi gar amU 

Mmmala tH par aaai, aaffur pm ptat- 


BROOM BOIABR^ OAmag, tlB BL •fakfU 
Maw York, NT The lavmttfau Ima to* Up ahitot 
to pmvida a baMtr mUh fa adaptai tor 
portiag a d n u hfa aadad tovom whfah p a tmUa tba 
ready to a oi tlBa or I'miiiral af tbr braam. A 
fwtbar abfaat to to pruvUfa a boUar af tba Uaiw 
aatar atatod whfah aaa ba maBatoatand aad aolt 
at a rataanaMy kw priaa, wbfab wU ba atmag. 


ad a p ted to ov arH a tba i 


I af tba waamr. 


upper part af tba matorlal tonaiag tba body pon* 
ilon of the maek. the matorlal batog aa t mdad bm 
yond tba lower a^ of the Baer and body porlfau 
whartoy to provlda aa la tagral apraa. 

HOLLOW WALL GONVTRUOTZON P 
KlATli. lOBl MaConaiak Bldg., Chlaagny XIL 
Amoag tba objaata of tba bmatloa fa to provlda 
a waU eonahruottoB la wbfab bettew bleafca may 
ba laid borfaeataDy wttbaut aapoataa tba volde 
in tba bloake. Tba ohlaet la to provlda adtored 
bfaeka ao tormad aa to ba uead at the aoraara 
wbfab aHamato with bloaka dfa pooad varHeally 
tba aone tru a tfa u being aueb that tba volda are 
ant only hiddaa, but tba ao uf a m are faakad to- 
getbar 

ALEAII BALTS OP n yn wa aa i nxjfTAU 
BINIC ACID AND QP OXIDIZED LTSALBINIO 
ACtt> AS STABLE PROTEOTtVE COLLOtDS 
FOR MERCURY OOMPODNDfi,-Da. Maio. B. 
WoivaxAMP, 4U Uth St, Oakfand, Cabl Tba 
fb r a m oa t objaei of tba lavantfan fa to pravhfa 
para eoUodial menmry awnpouada In tba dry atato 
of whJab tba eehaliiMtui amy ba boiled without pra- 
eipHatioa of trm auraury The lovaatlon rafafaa 
to tba alkoH lalta of oaMtoed prataftlBfa aaM aad 
of cTri dlaad lyaaJblafa aald, obtained out of aa 
aBmmia from egg albumia, or awrum afaumia, and 
tbalr aaa ■■ aompouada tor medfaal pu r peaaa, 

PIPE OOYERv->W L. Our, IMB Uamta Ava., 
Alamada. CaUA Tbla Invautkm vafatm to a 
■mokhig pipe la arbleb It la praatfaaUy hapoaalbfa 
for lira to aeeapa or aahaa aooalng Areo^ tba pipa 
bowl to gat into tba uaar’a ayaa. The objaet U to 
provlda a dwna ehtpad aovar aapabla of bolag 
attached to tba pipe by nmana of a torrula. aad 
having a draft tuba vKtaadlng fanattadlnally of tba 
axfa of tba pipe bowl eutdda of tba bowl Tba 
aovar may ba aoaibr l emovai tor raSlBag or alaaa- 
fng of tba pipai. # 

MATERIAL FOB AND PROCESS OP FORK- 
ING BRICK TILE AND THE L1KB^--L. Jems, 
US WbaaUng Avow. Maaain lad. Tbo objaet af tbo 
Invantlon fa to provMo a amtarial of a aotwo 


Hsidwsis sEd Tsois 

WATS* OOOUNO OONttfaUenON POE 
WELDING TOEOBB8--nJ P OUAsaf and T 
Namuu P O Boa ItoS. Sfward, Territory of 
Afaeha. Tba pitmary objaet of Gm tavautfan le 
to pmvida a watoe inoHng attawlimrat whfali may 
bo appBad to a aonvanllooal type of tarob w ftb est 
de p a r ti n g from or m ate r U tty abanglag tba nrfariaol 
aooetniotlon of tba tarob A tortber ohjoot fa to 
aonetruat tba water anniing att a ahm aat la euab 
amnaor that watar will ba aaund to alnubtto 
tbrougbottt the graator faogtb of tbo tarah, and 
thua raaBaa agtoUva aaoBng. (Saa Pig. 4.) 

TOOL^H. A. wanaism, UIS Fourth AvOk, 
Brooklyn, N Y Tba lavantfan baa tor tta cbfaot 
to provlda a tool wblob fa priamrily dealiniail to 
toaUltata tba adjuatmaat of tba naadfa valva os 
thu aarbuiutar of a wa U k aow a typo of ear. Is 
wbMi tba naadfa vaivu U provMad with a thraodad 
atom having a to ol reoe i vl a g afat la Iti uppor awl 
and a auA araoad tba atoai. A fartbar abfaat la 
to provlda a tout whfah wOl bo aapabla of afaual- 
taaaowly angaglag belb tbo nut aad tba alcit to 
adjiiat the valve. 

TAPER GRAto— P L. Csaoenana, BIB Na^ 
Blvd^ Edmond. Okfa. Amang tbo objaata af tbla 
taveatlan fa to provlda a davlaa of the ebamotor 
■paeUad udtfab amy bo tealaiitly odjuatod tor 
dlfferant elaea of wfao. rope or eabla, end whfah 
win ftrmly grip tba repa or aabto but whfah may 
ba mally rGaaaad whau dmirad. 

TOOIm— E. Faaaii, Baa t7. Istliaar Mlnaa, Pn. 
The laventloa rafa t a a to toola laad la angnaattim 
with railroad mifa. Aa objaat la to pravMa a taol 
whMi fa Smpfa and durabfa, wbfab baa a wida 
raaga of oiWiiotmint. end whfah pormtta of tbo 
b andin g eftharaUlnaayonooftonr dbaatloM 
at any polat througbeul tta fangtt np to and 
wttUm akm pnadmity of tta ouda. 

SHADE PXXTURB.— W MUNfeAl^ Bas SU, 
Oroontooro, N a Tba famutfan Ima fra tta 
objato to provlda meabaalsn la aoaaaatfas wttb 


aapabla of thorough eo m a nta tfan, uadw brtuoi 
proaeora. wlthoul tbo aooeeolty of buralng In a 
kUn. aa fa nooaomry vrttb afar. A torthar objaot 
la to provlda a maana whoraby a bpbprodoat af 
bfaat toraaea afag may bo uUBaad la fnrmhig 
brieka aad tHa fai varfana ahapan tmpnatfaal ta 


■hade pfatuna tor pantttttag tba Smda to ba 
eiMntad by maaaa aonatratatag tba nOar asd 







LOOXniO BIKGM OB OOKNSCnOH^ — F 3 wlildi foma In th« plp« and again utllUa It alattwa and a contlnuooa itcar for revatvlng the | tn <har the tracka of amall oliHtrurtlona, and 
Dowum* 4M W lt4th lU M«ir York. N Y within iha pmu boHer to pravant waiU, and to ormdla to expel the water therefrum (Sm Klir i ' mar he iivtMl aa a brake when xtuppliig the ear 
Anwat tha oWoata oC the tnrantlon la to pnw lde a prevent Om hot steam fnxn paaolns Into the BOX GLUING APPARATUS.- O A LtTAa. — ■ ■ _-l_ , 

libwa or ao nn a t o r , aaa^rlahig tm pl^ or tlMlr rooaa. Rkhwood W Va The invention relatee u an PertsInlRK to Kocreatlon 

•qahalMl, adaptad to ba aaanrad to tba door and MVTHOD AND APPARATUH FOB PRO- appnmtoa for the ahtlnK of paHteboard boxr«« and d*it ^ ^ i- 

■u«k_ and BO BivanMd that whether mmYavA a ab BB/wnwoot/w /%W am aI.Ua* *hM dIhIm* in «>Iam nf 4tin TUY KAll WAY — C F BonAaPa* 90 Waveng 


lilaoa ar aa nn aa t o r , aompriahig two plataa or tMr rooaa. Rkhwood W Va Thn invention reletea u an ) 

equ lva l aa t i a d a p ta d to ha aaanrad to tha door and MVTHOD AND APPARATUH FOB PRO- appnmtoa for the xhtlnK of paMteboard boxra, and i 
Jaaah. I — a rtl va ly and ao armagad that whatiker dUCINO A REGULAR PBOORCSSION OF baa for an object the gluing in place of the 


jaakh. I— artlvaly nnd ao armagad that whatiker dUCINO A REGULAR PBOORCSSION OF baa for aa object Uw gluing in place of the ^ *“*•* 'Wavarip 

the hlaga pin la vmd or aoi thag wW prawat tha UATERtALB IM VERTICAL OVENS.— J Pm- c ov ara of the boxca whWh after being placed on Otuwa OntaHu Cannda. Prlmarlljr the la- 
lareimwit oC iha door In aag dtmtlon wHh m- tw*. II Rua da la Parla. Fraaoa. a platform, am htld In engagement imUl the ^ "imbUfr the commercial mannfk^ 


laoeimwit of fba door in ang dlmtloa wHh m- tw*. II Rua da la Parla. Fraaaa. a platform, am htld In engagement imUl the ''tmtlon alma to aimpUfy the commercial mannfk^ 

naaotlafhajaailbaaaapithodoorbafirttunloakad The Invaatkm rolataa to a pravlooa pataat grantad ghia la dry The appmmtua U adapted t«v operate ^ 

■0 thal R aaag ha awang nr auvad In Ra latandad to tha Inveator. whkh aonalaU of tha tma on boaea of various Hltce. •«^"tlal r^uctUm in hIh without wcakan- 

. ,1^ * ing or detracting frum the dnnibJHty wr eltnwtJve- 

fUraannn. of a aoka poaher tmvallag abova tha ovena to _ . - _ -- " # j 


trmBIIClL>-A W Mixiitr. tu B. Fraamont allow of axarUag a vary oonaldambla praamtra 
SU Bnahtnn, OaU Aa objaet of tUi lavaatlon opon tha uppar portion of tha aolL By tba praa- 


to to imlda a wrannh whtoh la of attapk and oat Improvemeiit tba material ia eompr—c d and DOUBLE (MTURENT BYRINUh — J K 
daiahb a una tr uet toa. whlah axarta a proper grip* famed to tmvel through tim ovene and Co be die* sdiTouau.. 021 Cowart! l*laee. Mempble Tean 
ptag aeCtoai apoa tha work and whkh Inuaadtotely ehargad tharafrom. tharehy peroalttfng eoaiianooe Thla laveatlou baa for He objeet to provide 

reapenda te tha ao ntf ol of Cha op am tor daring tba mrtkal orena to be dtoe h a r gad with at total aa p davlca of tha eharaefer apeeiacfl by meana 

mgaglag. gripplag and dtoaagagtag phaaaa of Ha math mm aa tha dlaehargtng of ordinary dlaaea* of which tborongh Irrigation may be bad 
iwamlkm tlaoMta hortaontal oveae. at tha aaaia ttma pm- with thoroagb dralaagn. aiul wherein with the 

BmtKSIOM muUL— F K. F ha wi OT 147 W '^rtlag tha aooape of gaa. gyiingn la place In the rarity tho Irrigating 

IMth Bt, Now York; N Y The tavoatlon baa TUBE CLEANING APPAXATD& — J B aolntloa may bo permitted to waste or may be 


to dry The appmratua U adapted t«v operate ^ miniature toy railways, whereby to permit 
Met €if vnrlous slsce. ^ aubstanllal reduction in size without weaken* 

ing or detracting from the dnnibJlity or oltnwtJve- 
- — ncM uf the toy «nd to ovemmut the eommon tetMl* 

Medical De vtcea I nnny of the cars to Jump the trmek by providing a 

~ — — — form of Bupporting wlmln, nnd a roadbed wKh 

UOnllLK nlURENT BTBINUK - J K ,hl,h th. -m. will c».t. 


Tba taveatlon has| 


XBia mvoniiou bus lor UB uojert lo provrar I 

a darica of tha character •ptwldofl by means PertnininK to bchicicii 

of which thorough Irrigation may be bad ANTISKID DLVirK. O 8 Puluam laib 
with thoroagb dralaagn. aiul wherein with the Singer Bldg New York N V Tha prL 

ayiingn la place In the rarity tho Irrigating invention ta to provide a do- 

Bolntioa may bo permitted t« waste or may be ^ of motor vefaktm whkh 


leteimuo nma partleotorly to aa ox te n s lon rule Wmits and E. 3 FaaNKUK. Haydao. Arlaona. dirocted Into tho cavity through tba spray ^ permnnently stUrhed to the wheel and Is movn- 
la whkh iha of the rale la oMaJasd by Tba lave atl on partkahurty ratotes to aa apparatua haad bto into and out of operative pfwltion with tha 

mwlag the vaHoua paralkl p***mk** * eompoalBg far lanofriag atala. ifaidga or laonaitaata fron the — tiro or trartlon surteee of the wheri AncAher 

tho rale aattoHy Aa objaet k to provide a rale tubaa or plpeo of aarfaea aMMkaawa. holkrs. p^me HoTCfa and Thdr Acecaaoriea ^ provide means by whieh the trarlka 

whkh la adapted for mraanrtng tnakk dlmen- hsatefi. avapoiators. oooton and like d s vk e a . — — Inertaslng rinmmta are keked nnlnst movement 

doMi and Ir ao caUbratod that the dktanoa ha- Aa objaet ia to prorida maaaa wharAy oHhar PROCESS AND APPARATUS FOR TMPROV- In both tbclr nporaUve and Immeratlvt podtloao, 

llqnld, BsnkttqnM. or partkks of aoHd matter jjiq COMBUSTION IN EXPLOSIVE ENGINES. The device may be used with pneumotk tires with- 
aro drawn thrmigh the ttihaa by netloa or pa»v ^ Halim and A. llora, IM William St., oat Injury to the tire In any way 


t w ssB bislde aaHhoaa may ha told direetly on the 
rato. (Bae fig. S ) 


BtlTT-BOOlC.'^CL V4XA* ManAlMd. Oragan **•* ’T”**"*!.** eRarite^ ojjw tha latailer of|)|^ York. N Y Aa ehjset of the invention Is TRANSMISSION —O fl Puuoam aath floor, 


TUa faivaatioa rsto te s to hooka uacd for lumUag 
toga tthm tha kg la eagagad by a wlrt mpa 


, tha tobaa wHhoat da w Mgi n g tha aama. 


to tttUlM the large quantity of heat reprosrated ginger Bldg New Yurk N Y The Invention r*. 


ROT AIR RRCUTER.— J Im Bixiaiaic. CUntea. by carbon monoxide la the exhaust gases of an totes mor« poHleoInHy to a driving nMchanlsm for 


haowa aa tha ehokar Tba ahjaet to te proride M<»«-*'Aa objeet of this Invention la to proride a Interaol eombustlon engioa> by Introducing axon- vehlelu of the selNpraf»eU«d type. The primary 
a hook of tba khoraoter sirtflftsd wbWk eoanot regis te r adapted foot oea la eoaneetion with tba toed oatygen or imone along with tho txpkalve object Is to provide a driving meriuudieii far 

yt-iifimt nnfssttntd gnslitentanr and whkh k net n-oalled pipetoea faraoeoa. tha reg ister baring mixture of foci since osone k a much mora active motor veUelra In whirh vnrimu Bpeeds may ha 

IWUe to Imnint fboled wHb mod. brash and the meoaa for enttlag off Um vIsw of the Interior of oxIdWng agent than atmoepherk oxygen xml afatBlnsd without the use of the transmlssloa 

nhe. ood wbkb may be Tftilltr attesbid and the main aoadaH of tba fUrnaea from tha room therefore all the oarboa monoxide will b« eom- mechanism rommonly employed A fariher objeet 

rwauTsd Isto whkh tha aandoH dtaBborgas. and In addltka ptetefar burned to sarbon dioxide with a remit of Is to provide nwans for supporting the propeller 

r _ I I wmwwmr i gPvuxBwo. firWiBni aatttng off tha view ghra tba ragkter aa appear- inoreoslng eflkleaey of tha engine. The Introdue- shaft In such a manner os to permit of the fora- 
phUct to Nrsngth tkn of osone will also prevent the formation of gnlng operatloii. 

nrovidn a toaket wreneh hariag vadtoBy adjustabk > ii -w ■ ■ ■■■ ullj] - . - ekmenlary carbon on the walk of the eyllndera AUTOMATIC GEAR-fUUFTlNa DEVICE. 3 

Jawa whkh parmtt tha wraaA teoeamMaodate lb- MocUiim «mI Moeluniical DdWcaa ^ piston, and the spark plug KrxKSxr fits Syeomoro St. Ban IaIs Obispo, 

oslf to ante of vaiiow atom. A fwthor ebjeet to ~ SPARK PLUG - R W Moomi, 70a Rialto Bldg Calif The bivenUon k designed more partteolarly 

to piwvMa a rsadOy adfastahto maelM a la m whieb 


aaaa of sfrsngth 

Riid^ M geluniical Derick 


AUTOMATIC GEAR-SHlFTlNa DEVICE. 3 
KrxKBxr 1143 Syeamoro St. Sen IaiIb Obisiio, 
Calif The bivenUon k designed more partteolarly 


to pruilda a isaiTflr — ejasfahfa maelMalam whieb DRTVIHO AND SETTINO MACHINE.— Look, Mo. Aa objeet of the Invention is to for nee with aotomabiles of the eJoos using sliding 

wfll he stmtor and ftr^abli, and not rsadfly daaa- ^ RWto, lit itth BL, Brw*lyn*N Y An «b- provide a spark plug for Internal enmbustloa gear speed changing tranamlsalon Hs prinetpal 


agadhithaordiBanraoaraeofaaaga. 

OOMNMCirOR UNX FOB 0HAIir&-*-W A. 

BnawN. UMota. Koto Tba Inva atto a rtto t m anra pi^lda 


Jaat of tha tavaothm k to prorida a ssananSy onginea whlcJi may be qulekly and enavenlently objaet is to provide means whereby a preikter- 

opara b to naaUaa for haadHag parquet natk, rash without the use of tools, while the some mined change can he mode by the oetlcm of the 

aa ara a wmamil y uaod tn tojiag floora, and to i. iBstelkd upon tho ryUnder of the caglae. and einteh pedal eontrolled by a dUl or the Uke. Am 

prorida la aa n a a a a oc totod with tha machlna for without oepamtlng the ekaMBta of tha nark uOhi ohjeet Is to reploca the shifting lover now 


Mtomatto^ A farther cWert Uia,.. 


* ft- M.|« — .Ihigs. In use with n meehanlam connesUng direetly with 

^ te a Mnk ^ pwlda a BM^oa whkh amompltohm tha PU*L NEATER FOR INTERNAL C0MBU8- the shifting rods, or forhs where the shlfUng rods 

Z- 1 ..A 4 — tke aatuag oparatloa at tha oama tlma, bnqiNBS— U A. Couch UO W isath Ineorporatod In the cover of the iransmiMka. 

™ ^ and whIA to. tharalierA a great tlma-mvar st. New York. N Y The foremost objeet of (8« Fig 7 ) 


Bto la atoaad po totto a. affstlvely 


FDMraVO DEVlOB^-a K. Lmm; Mt Oates the tavenUon Is to provide a simple elcetrismUy 

u w v* .M. w,„ft Ava., BroeUya. N Y The Invaatlea portkulariy operated fuel hmlcr, whlah eonslrie prlnelpalbr H irLBS.- T A Bkett Pinelinrg Calif An oto 

_T»AF.— W BoB dli , HWdla.11^ ^ ilmpto oad eSklently operated pump of a wire reslstenee dkpoecd oeroes the earmnt Jest of the Invontlon It to provide a means by 

raa BMCal oafaat of tha lavaam to ta praom a ^ ^ rotetlng type. An objaet k to provide a of carbureted olr for the porptms of heating thk whkh the driver of a motor-driven vchlek eaa 


DlRRCnOM INDICATOR FOR MOTOR VE- 


aM tw wMi wring aatoa te d jawa affi pt a d to 


of the rotetlag type. Aa objaet k 
doriea wbMi la a rimpk manner 


olr before It enters the Intake manifold. A ftuiber eonvenlrntly indicate to the driver ef any other 


riww tha fMdafu aniMt. Om et to^yy lpal ^ ^ thiough tha pump os a result ebjert k to prorida an rkstrie radstoaea the vehlde travcHng tn the eamo or opposite dtrea- 

abjaria to tha prerirtn af of oa appHeatfan of tba eentrifOgal oetkm taking wlree of which an so daa that tba flew of air wilt Uon tho fact that he wtsbee to stoo or turn to 

te ptoea la the rabstfaig reoratacto. Tha pomp ra- not U impeded. tha left or right The device Indicates tha coarea 

n toTteM ^rirea a mtaUamai ammmt of powor, and k oore- ^ ^ pursued In front as well os In tho rear. 

fPak W Hal ritor of tha jawa aa aooa aa tha tows * ^ ^ Mite. •* ' — ^ a ^ tho dovlea bring aetnoted by aimpla pwehankal 


ptoao la tho rebstlag resep C o e to. Tha pump n- not bo impodcd. 
qulroa a mtaUmnai amount of powor, and k ooia- 

Msa bora sprang tatos okaril psalHoa. poorf of a smaM aambw of parte. RallwaFS ano iTieir Accaaaonea 

apfw notAAPmRLM oou and gruok.— F Da “*****• 

Marfw, Ottftoa, K J Thk Invrattoa retotes to SUPERHEATER -W G Lsinxw. tt Bread- TIRE CHAIN -M U BiemMPN. 
nBRtUlff mfl lARBaUIE ooBopolW# aarre oad nhmki for ooo la tha nmmt way. New York N Y An objaet of tha tnvon- Flolthrul Raneh Moore Moat. Tho InvoatloB hma 

RRAT DBFCSOTOB AND DRAFT CHEAT- ftMtofg of pHauamlto tins. Jte objoet Is te pew- tlea k to provide s eoperhoator for loeomotive for its object to provide s chain whkh k eosUy 
mk DRVfeOto-A« Ir AwsMaWft 9% Upmmt Bto 4gss « snro and obuefc eo ooasinMtod that whlla boikra and the Hke In whlah the Meam-earrylng appUed and detsched. sad wfll hoU the whori 
AriMhkb OhI* Tha Uisatlnii hm psitotstor |Utotdlng aa affHtfre support for tho ttee whOo skmonto are loooted tn the Are box abovo tho from sUpptng In ony direction. The chsln Is com- 
aateoha* te a dsrtoa te ba ptoaad «rav a boraec koOdlng up tbo eareaoe and tho tobrk late tire brick orrii nnd eoaneried with benders outside of tioecd of a eerlos of links aseh of which ctm- 
ra 1 Tfirdi ar dtoasua fari enshtng steva to oow> Sbaao. H udll pamk sandy dtoeagagement of tha the hoUers snd proridod with antmnatk damper altto of a pair of plates spoeod opart frooi eaeh 
awtotea and tntiaiirr thaffsreA Aa bbjasi to te huIHrep tire fma tha aora wKh a mfnlam effart eoatroniag iDeehaalam whkh admits air to the oUwr and adapted to extend traaxversely of the 
whM to oa aoMteusted that tha m tfm part of tba uisiatuf and with a waca oeeupkd by tba auperheater when the tire and onnnect4ri by an open framework of 

* rATTL mte oMte a — -■— dcawlag of the thu. throttk to ctooed and tha stoe m -eerrying c l e m cnte ckat bon, whereby the tin wlH not ba Isjaiad 


RallwaFi and Their Accagaorica 


SUPERHEATER —W G LAffiMm. 00 Bread- TIRE CHAIN — M U BlcmiMpN. a/b 0.d 


loBipalbto aoras oad ohueha for ooe la tha maaa. way. New York N 


An objaet of tha tnvon- I Flalthful Raneh Moor* Mont. The InvontloB hma 


awttete and farisRsUy too ffsate Aa hhjasi la to huIHrep tire fma tha aora wllh a mfnlam s 
p aariia aAatdoo Whtoh to oa l u iial r sito l that tha «« tu pari of tha opareter aad wHh a mlah 
r-TTjr towa wM asaate a aas U sa, dcawlag dMarttoa of tho thu. 

Upi^ bR waaa ^ borate oad tha darioa. whflo WABHINO MAORtNa AND OEARINO 
air ateMOtodha wHh tha Assm and to ■nadai ^ BAM&— F B MAns, IM Etoto St. Paarer. 
ttedtedto to tea mm af « i te a teto a ted la f ■l i e d XWa lavauter bao bean granted two 

^tek«fRritobhtedidhtei pateote salatlag te tha msh suhlori matter. 


WABHmO MAORtNa AND QRAaiNO ffoR ^ prevaM lajnry te Om rimiMaU by m a mH of (Sc. Fig A) 


tba heat of tha fln boa 


TRACTION WHEEL, — a H Scahlah t« 


SAFETY BRUSH BRAKE FOR RAllAtOAD Fulton St. New Tack. N Y The Inventloa »- 
MOTOR CARR — B. C TAUxas. Relay, Md The lotss to a wheel eaprids of use on tractors or 


woto'Ate GDteDtoMiSS FOR OtOTKBB aao boa for Ha obtest da prorids a washlag lareatloa roUtes aiore parttimlarly to eon othm powor dariam and TsUctos. and haa for Ha 
FlHiMMSriTr? EUMT- ItT Satemto Ava.* Farate i — b*?- wHh a stothw sradM mate otraag utiltoed for various pnrposso. (neludlng tho fa* object iho provlstoa of a eanstruotloa wherrin a 
tejr y V «U || -rdT- to te wire mate bat gteaa a aorrajatot Ohapa te pro- spoetlea of railway Itueo, tho Invontka bolng emuporaiMy wlte and hmg booa to pnridod at 

MhteSote ba lutoJIii iRsa any dosa a washtepaid affteli ths atrilto haa ao 1 m appUeabta aUka to nanaatty propcHad can as all Um os as te support tha parts on oompars- 
^^Sdteffrirwtoate etolhw Rttei* oad hate teeter cate sr pcajasHpoa whkh wooild tend te well aa gaaoloao oars, whkh an of Uteit tivric aoft gnamd. Aaothar chjaat to to pnrite 
w goltealteg tea aaosa tha steChm to baadom mfaariat Thf othor walght aa comparud to athsr railway rolHag a whssl which atUlsaa photany scpimtte team 
A rmil irrOT"r te to paarite laesatloa pnattes far a m o Ute ted driea goarlag atotk. aad many dmllod hy ttonea and oUar and moans for hoUlag tha teom tn peoHloa ao 
«OllteMtetea(flteaa^Maff tea ahtemaredteaaoa to wate teaj aamn artlelaa. Tha dariaa may ba atUlaad 1 ao to anaaga and atoo taara tea greoad rsotely 


BUS Bv-iKMU r Oriri m e r w si io i M m sw t < 
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SCIBNTinC AMSBIGAN 


P ertaintni to A don— tici 

DNMtnc irOR COOUNO TKB HOTOM OF 
AIKPLANRB OB DlRIOlBUB AlBCBAFTi^ 
11 B. UoTOT, M Atvam Jmui Junn, ParU« 
Krmiir^ ThA loTMtloii rttfttM tA a eoolliic 
dcrrlee tbc amiic«n«iit of vhlcb effvcta la a 
■Impla and eartaln maaaar tb« Internal Tcutl 
UUon of the A«ll or ennliMt of tba dppamfoM 
uimS for Mrial aavlffatlitt, nlrplantu, dirigible 
baUooai, etc , end alw effwU the perfect 
tooliMt of the motum for web appermtue, by 
pemittlng the utlllutJnn of the direct action 
of the weed of the alnHane to eana* the hot 
air Incloaed In the chamber of the motor to 
alrcnlate 


niABHlJOBT^. m 7«b it. 

Brooklyn. V TC TU Inwntlw ^trtteatartp 
raUUi to a porubla luAUcht la «hl^ «oa* 
daetor neaai la p r oT l jeC aaaoctatad with the 
battery and lodepaadhat of th* rimll to he 
Ineertlble and removaUa With tho hattary. aa 
cilatliMrahihed from a eoadvetor atdp oa tba 
ahell at the Interior attd which U Ukaly to 
be damaged by mural of tba battery eepe- 
clally when the latter ** f ra m ee** to the ehelL 


and wall, er late » M JM« 

to Bonnl tt mrn »■ to utoii^lil. «■]« eeOMHk toaeM'Mwto O 


PerUnuiiB to Apparol 


OOKT lOldwkB FAJtTKNBB-'U UaiTan r/o 
Ran KaetenerXo.. l^rorldroce, R, 1 The oh* 
4eet of thle InrHitlon la to provide a collar 
eno*toi>iay derlce which comhlnee with clamp- 
log meaua email apDra whlcb fnnetton to en- 
gage the Inner aide of the collar wlnga and 
anchor the device to the collar wlthont tearing 
or otbiirwloe ilcfarlng the outer atarface thereof 
A further object la to prorlde a faitcoier which 
le eaally aaaorleted with or removed from the 
collar 

Elactrical Pcrlcea 

STKAM "WALLPAPBR RUIOYKR —A W 
TDOEoa. a/o Tulaa Hotel Tulaa, Okla. The oU 
Jaet of the Invention U to provliW n etonm vmll- 
pnper te m over which la aclf-eontahud ami of ahn- 
ple end nnHary eonetmettim whleh elaotrlonOy 
geneia to a Ua own etenm In a convenient and en- 
tirely aafe maaacr, which appUa the atanm to the 
wallpaper eo that the aten m pi na aatee. eoftena 
nnd looeena the eeme to effect the eomploto r^ 
auvnl tbere^ 

PKBX7MATO.BLBOTB1C 8V1TCR FOB ICUfll- 
OAL INSTRUMKHTg AND THB UJCR.-~A. H 
Wtixuaa. >817 W 44th 8L. lllanmpolli. Minn. 
The foremoet ohjeet of thle hirention la to pnv 
rUe a p n e uw ato alee t rle ewlieh to be need la op- 
erating moaleal Inetrueacnta inA aa orgniUi planea 
nnd the Ulie. The devtee la not Ifanlted to the 
■ppUention to ormian haring no luqra. hot to nlao 
adapted to InstraoMNita haring a pnenmatle pAager 
n ati on. 

LAMPv~ 0 1. VxuAnrr. Idif Vnlrereltr Arn^ 
Hew York N Y The inventloti ralatae matm 
partlmkriy to aleetrle kmpa aa ohieBt being to 
pforlde a lamp which emploge bnt n aingle dee- 
trie holb and whlA fonetlone to Otomlnato tiw 
ream aa weU ae give forth a dlltUeaJ Ught for 
reading A ftarther objaet la to provide a table 
honp la which the Ught from na inaendmeent 
todb la daffeeted upwardly to tHunrinato the room 
and dlffueed downwardly to prevent idara to the 
eyea of thoM eanted. 

HBATBR.»L. A. TAonnoH. 411 Graenwieh 
Avn. Oreenw l eh. Oonn. One of the prtoclpd 
ehieeU of the Invention la to provide an ■laatrlenl 
beater eweelnlly deeigned for warming eonfee- 
Uon bateliea. the enau Inelodliig manna far rege- 
lating the degrae of hmt and aontroOtag the prm 
Jeatton of the beat raya to ennewtrate tbam upon 
the bailob wUla working the aamn A further 
abiwt la to ptwvMe n poctahle banter whlab la 
efanple nnd IneapaaulTe. 

BUfGTRXO BAKOR.-^ A. RaviiOwii. fl4 Bo. 
Omnlle Bt.. Dwnlng Mew Mnlao. Among tba 
foremoat bhjeeta of tho tnrenthm le to provide a 
eoneave ram of the mdiiinry aimight blade type. 
wBb a l ee tri ee llr ep ernb d nwnu for giving the 
Wbde a mrlnglng eetUng aferoke In eontmdbtiiio- 
tlen to the pamHal or **ehapplng^ etmhe whleb to 
ehamelerletle of aleatrle mnra In eommon nan A 
farther objaat le to provide n nuor whaveln the 
epem ti eg nmehantam U ao Inanaad In the handle na 
to prtMot n graaafbl nppeamnee 

AUTOHATIG OKVL BYVnOI FOR HOTELS. 
—A. U. RnraonK. nddrana S. W OonUer. ear* 
U 9. Elaotrlo Pr edne U Oorp.. Dnlatb. Minn. An 
ohjeet li to piwvMe a oaB tfidam which may he 
readlbr applied to an urdlmury teleplwne matem eo 
that thganme olrenlt wliea ana bt uaad for the two 
pttrpoaaa. A furthar ohjeet le to provide a eyntem 
wUeh vwhodim n nmeUr eloek. wkonhg the eU 
appntetua mey be ati for mIHng the gni^a at pro- 
determined tlmeo. nnd wherahy the oalM gneote 
enn out off the elgnnl. or w h era hy the gneat ean 
■Ignal to the Mark 

crnnDiT cuntruu inq TBuoraoNu bb- 
CBITEB snprOBT— J B. Fimagg, nalen 
Bldg.. Newnift, M J ThU Invvntlun retatee 
tu deak tetephonee. The ohjeet la to coatrol 
the BWlteh meehaatem by an ntenalble r^ 
cHrer aopport of the laey toagi type tad car- 
rying a recHr er at Ite outer end, the ruoelTer 
evpport whea la foldtd poaWoa opening the 
toirphone elrenlt and whea moved Into «a 
tendvd poaltloa eloalng the eteenlt for the 
tiuiemimloii of maemgee. 


Of laUrtiA t# l*taMn 


apparatus for tillimo tbb soiu-c. 

C Oooiu e/o Rtvldge Lead R Havlgntlen Go., 
meaktom caMf The I wven H on hae r ef eranao morn 
pnrtfealartr to an appamtaa wfcWi hne a rotating 
vlament ndaptod to dig a Iruh. eat op vige t e ble 
growth, nnd then ntorn the uoS to the ti un ah 
Aa ohitet la to provide nn apparnlnn la which 
the waeda. eoratialke and the Uheare dret pi ama d 
flat to the ground, are then eat late pieoei. a 
traneh dug and the looee aott from the trench wHh 
the fregmesto agnin thrown haah Into the troMk 


la niwmel peMMeg trfS W g^ndowMa^ aad wV 
dtOte hat ritoMh dMm tb* Rrpa gC mdk « 
oelteok 

ATTAODnurr ite om^DMirs oaRv 
Rf AO R Br- F . Pmwu. IW Mid Aibn. Ad tori e* UU 
MY Tho pMnwwy ehrfeat ef th to tnv m it ten la to 

which le adapted to be auai^r •Haahei to thg emn* 
Ktoge aad geegn tbeevffhh- tt la a hnttov «btoto 
to to nonetnmk tba devtog lhah the eantocn to 
wbldt it to Bttoehed wtt wet he adWMttad to aaRm 
atenla dae to the eamylag ef the «Bti« pamanger 

OAUBMSAR.-A* 9, MMUPR 4t« V Y. VeeU 
BUg. Mew Teek. The gitoipt ehfeet ef the 
invanttim to to piwvlde a peapihwl mlander ef the 
type la wbtoh eopnrato aiinetoihle meaae art pen- 
vMed far dhptoyliM. l etoet dl vui y . a thy ef the 
month the anee of th# Wtohdayi aad the auM 


roeene for dtoptoytaa the toy ef the month grcal 


ifw A ImfE t bi ia l! hehiff tbto s ff ytolito 
ef ha adlMtoblh onMMlMt toendhr wblto 
togfftototoaf fltot|toiMRhtoi*rdte8ptos ah 
laeilaei p e to tf ee i uplihpat totoffor «r«to taeto 
gftotOVlMMP 

ARimC^RL MDM MW Al^ 

ItAR ARimCCRU^ IT. 
dtohi P e o rtotodt TM hbhrt flC tha la. 

TCRttoRto tk PtoirMb tm at ftU fto l hdM tsw* 
or fhdtor hvthto to^hto to atojto totltose ^ 
tor todteU a s b jpdis n ea. Ahofhto dh^to ta 
to totuMi Ml idwfidtorfr attooc toi4 d p to de 
dtmtoM tolM toh ba ftodtty StoM ahimt. 
A lw tte r dbftot III to fMP|^ «f hMutotoethto 
of thh ■ to toto hit a iwsshto W i ti llPto sHt. 

lontopD or CAsriHo^^irp iwt & 

nth it, Hew Talk, H T. JjlThk toythttog to- 
tatto to a Ma tonI of caattaff wbirM a tobthl- 
Ue memtor la the p rceew «f betoff Stoamd h 
fiBldlF eaewad to am alnadir f e n gad Mh- 
bec^ tha eegntoting etohadylas gtoegfflh gad 
dm gHpvtof sieRttoto to flnit tha om toeoh 
her w««U aot aveataanp bapggw detovbad ttoto 
tba other tt to prtmdrtlr tateadad tor get 




CALF WRAHBR^r Bt 
TUa Invon tl ew hea for Ba < 
vlao whleb to of antro m ol y i 


IT. Sw na wlek. IB. 
( to pravida • d»> 
I aad Bght wolgbt 


Ikotnro end wbhh wlH aot work toiuvr to the 
aabaal aad to eatlrely bumaae la aB roopoate, 
nhhongb adtoative In uoe. Tbe dawtoo. whtoh la 
In the form of no nhunlnnm mo ut h ptot a to eop- 
ported by the neatetk of tho animal. 

ATTAORMBMT FOR TRACTOR WRERtA— 
R. L. PoLAMaKT, R No. 1 Bog A Uuaden Kane. 
Among the ohieate of tbe Invention to to provide 
•n attnehment nditeted for traetor wheMo of any 
chanwtor aa. for laatanea. hladotn aad tho Uko. 
wherein the wheel earrlve n aerlea of etoate or 
epnn eapabW ef hMag ee ten dad beyond the rim 
of the wheat and nomaUy toting held In re- 
traeted poaRkm, with meana operabto from a dl». 
tance. lor BMvIng tha etoate Into np e wtlv u poM- 
tJon at any part of the wheel whtoh to — g*g***T 
tbe ground. 

KICRIMO DOOT^W Mauiox, RFD No. 2. 
Walcott, N T Aa object of the Invantlan ta 
to provide a device which can be yeadUy ee- 
cured to the hlod leg of a cow to prevent 
klefclBff. A farther object la to pmfMi a boot 
eomprlting a epltot eatendlag acroee the joint 
and at tbe front of tbe rear leg of the eow 
and provided with an arrangeaMait of otrape 
whleh are paaerd around the rear of the joint 
and aecnred to effectually maintain tbe abUAd 
or apllnt la poeltloa to prevent the uae of 
the leg for kleklag. I 

Of Qgngfgl lEtgygst 

TWINS ROLDUU-W and W A. Qupnmn. 
ITM Hlgfatoad Ave.. Fottemontli. Ohto. Tbo In- 
ventton hae tor Ita dbjeak to provlda a heMar 
wbaiula bags ef varloga etoee may ba eietud to 
be wtthdnwa when daabed tor nee w h erti n prao< < 
tienUr the gwee wMWn the heUer to ntUtoed I 
to the beet poaelbto ndvaatage, aad wherala both I 
terlaa and the varloua atom of haga are eauaalbla 
f rem eUber atda of the beltor : 

SPRATUfO NOEEL&-W Lam TbaaenwOe. 
Pa. Thto laveator hae been grauM twe paleato I 
of a afanUar aatora, tba object balag to provide a 
ipraylag aototo dealgnad tor am la e nun aa Him 
with refriger a ting nppamtoa a«d the She and 
arvmaged to faiauve a therangh ag ray tag ef tha bet 
water or other Ugald late the air to eRmt a mpM 
eoeUng ef the water tor reaaa la the appaigtaa, 
Aaolhar ohjeet to to penaH of nodlly ■ijamtoa 
the aomto wltt a view to apmylag tbe IhiuM ia 
Mther Aim or eearae mtot. aad to provide a 
■ I— l e whMi la very etoimto aad act Vahia to 
get ont of Older 

FLUE 8CRAPBL><.R Amm. M State SL. 
SLJeegih Mleh. Thtoinventioa f^tmtothaffae 
aevmpera of the Had need la eonaaollan wtth beltor 
ftoea Tbe geaatal pnrpeee to to ptovldi a aar mp e r 
havtng lataechaageehto parte, amay ef thgg alBmi 
and thuo adotitting ef atendirdtoatton, the voalene 
parts balag ee arranged that In the inmgtoti de- 
vlee Umt en n a Utute a eempar having ewuridtoiAto 
AaglhOtty aad ndnptahitttp. t agat h ar with a high 
degfue ef eMetenay 

POOKSTEOOK AND THB UKR-X- LaimUR. 
INI U Foatala Ava., Bnaa, N Y Aamaff the 
ohjeeta of Ae tnvaatilea to the p rov ta iea ef a eeo- 
■ U ue tl ea wherala the nanal foittstg or apaordton 
efltot to pin dn ead at tba nda of tbo poahethdeh 
whtto the a m o unt of high priced halhar to >>»• 
da ted . A a etb er e h laa t to te provide a pealwAaefc 
of a atot e n lto i r tha uaoal appoamaeg hat wfA 
toUod aad tombkero tedmaadant ef tha eaalM dr 
body part 

OONYKHTIBUi FUlUfmmR-T. MAmsr. 
Sate Hertotk. Mmm The chjeM aC thn taorndtoa 
to to ptevMe « ptoee ef AraHtore of the dhmaadm 
gpaaHef. whtoh may he eatoMto aad epelto 4wto 
virtod late a mSt. a erih Mm Mie aad 


PUOB TAD HOLDRR.^ K. Mawm.. MT 
BeHaaeu SU Waaumnwt. Tma. ThlatavMdtoa haa 
for Ha ob j aet to prevido a dgrfea ef the etouaetir 
Meaifled adaptod Ihr oonaeettoE with lha haagani 
of gaiaaento tor oanylag a toff Wtth data thamen 
conaamlag the earmaat nantod by the haagar, 
aad which my he eaMly attoahod to the haagrn; 

BED SPEIMO AND AUTO OUSaiOH.-A. F 
Swam. Nehawfca. Neh. daieag the ohjeeta of tho 
iavaatloa to to p r ev H e a e aP Pcr tla g toHag ai^ 
waged to ebtala a maubanm ef raaflltoiy aad 
a ue hto n in g eflaal, aad whmMa m m a e are pw- 
vlded la eeaaeetlea with the mala epclagk la the 
fbrm ef aaafflery vrtaga at the top ef Ae amln 
aprlnm far hnldlng the mala imHage ta p v epa r 
tetotioa wtth rmwei to andi ether wkBe ek the 
aame time penaittlag theea to ytoM toteralto 

ELASnO AUTOMATIO ADJUSTABLE 
BLASTING SHELLr-R L. BewilAir, E. F R 
No. S, Xaoowfflg Twul The l a ve atto a ntotoi to 
ehaile far btoetlag la eeal miaae. rook qaantoe aad 
the like. The ohjeet to to provide a ihaa ef eadh 
a her a rt e r that att tha ra uah ama uto af the eoal 
acinar or other near are awh and arhereky aayj 
d t ffe r aaem ta tha etoe or depth ef hotoa ec tha 
■ m o uat ef pearder aeaded for a eertala dkat art 
aalnamtImHy anmaged for la tha eenettaatton ef 
theahel. 

MEDIOAL OOMPOUMD^ B. WUDlvm, m 
& 4ted St.. Ohleego^ II. The dhjeet ef thto 
invenUcNi to to provide a emepoead emeato||p 
I adapted for nee In tho tv aatman t ef aearetoto, to 
he uaed mteRwlly The eempoead to eeeipaaed ef 
the foBowlag lagredtoetii htoak g e n- p ewder, ehle- 
referm. bee f gaR end atoehaL The eompewd amy 
he need In the aame meaner ae a latoiMit in any 
part of tha body 

PENCIL ATrACHMENT.-H. W Omu, 111 
W diet it. Mew Terk. M Y This taventtoa 
rolaiee to atta c h maw te for pans and penella 
Slid pavtalna partteetorly to a dartoe adapted 
to aapport one end of the pea ec pmll to 
wbtoh It to attached out of eoataet with the 
dc* or table upon wMeb the pea or penell 
may reel. The primacy ehJtot to to edaehraet 
a devtee whleb may be attaehed wtthoat eheaff- 
lag tbe eoaetroetloa ef the pea or pMfl. 

PORTABLE HOUBRp-iC. Blax. ISM W tlM 
St Plaea, ChkagD, DL As ehjeet ef M to- 
v ea tte a to to pto ftSe a porfatole baflfflag 
wbtoh when gMiw bl ia 4o«a hot Ieoh Hka a 
portable balHHng bat Eke a boUdlnf ef tuffu- 
lav eoaotittrtlen, by joiaint the dlffeteat haito 
together ia each toaaa a r that the jotote ave 
aot ae tl mdi The imtli ate dmtosad to latem 
look eae with tha etbet^ ae there to aaeamL 
toted vtiy Uttto IwMig of the dUNptat oem 
ttooa whtoh my ho fgtohly amotolii. aad tha 
luier aad ootor walla provide a dead alt 
Emeiw 

PIN TICKET/-^ r WEnp. Ui W. tdtth 
SL, New YMh. M T. Amoos tha ahjeata ^ 
thetoTeattoh Is ta ptarMa a ttofcat whtoh smy 
be ayptled to a jipwiiat la aaoh Maaam that 
R to aoeeamiy to dmfenr tha ttohol to aedtr 
to r tmo Y e the tomi a fartW ohjeet to to 
provide a ttebat ia Wbtoh tbe pototod toda df 
the plaa ate coacoalad and aovered ag that 
Qo# basdtteff tba s anmi t to to so daaffv af 
■cratahtos h|a basdi 

COtoBlUEO J^mPM ETEAP AMD AMK 
8UPPORT.~-A. PoMSa. 14S Rpahitoff Hr 
Brooidys, K Y. Tha tovoattai latotaa A nw 
porta Ibr.aae ju aa laeart.to Aoea atohagOl 
ta etotodtaafetolr held ap Aa arch aad 
tha aaklar aad to ggatodt th« feat ftoto 
wlthla tha dhoa Awaky yNtof A 
aoatfort to tha waotar toMaDr wto 
Aa et^ ta to n w m p tt b* todi|h gt^ 

avah Mpsort tato m Mhgto AEtacr^dfSdiito 

yetotoa ta pttoBdSTS^^ 

aaeM tolto A htototoM bff.toto^iK 


roles, ate. 

tMSEUriGa>Br--R ttoMgeAMVnc, Ad B. inb SU 
Hew Tetta M. T. Thto tomiHtHi to wpmtato 
valuehia la toe aatanataattea of hetoaga aadMMr 
beeae peata. Tba e bjato of toe favaattah to to 
provlda aa toteiMiUi whUb to Mbbto r^-irra 
to tamatoi and when itoee d la aa toitotoei iigtew 
wld Mamta ta ptoaa for bog yortadi of ttam 
wHheot balag Mows awgy or baemalag ditrtamatoi 
to toe bmltti Of hema behigp The tagreOwta 
are aa M e wa t laid • pnvta, aaap I part, yotow 
paint povdar 1 part, apd tpean patoi Rotodar 1 
part, 

TOOTEEEUSVL-a E. fllgawt, HeawerL 
Tone, the tavagthm vutotai mve parttoalartr 
to tha Au M e h iidid tyga ef hndb itoigud to 
otoaa hoto iWm cf the taeih aad toi mtofam 
toe ywBo at the nme ttaML Aa Shtoat la to pra» 
vMe a eonatoorttea whereto a fOght Ntoiy matoia 
of the ton halvae of the branh my he oMto to 

betag toa gr am ai a an toa tisa atong toe gum 
■afgtan wbara purtart H m d m to mart to ha 


OBEOl; FROTBOm^. 9 DTtagaM* aNrtaa 
iM^Mmaahuw 44 Oaead iu Bwpidra. H,T 
The tov m t iaa atom to pvaaidi a toato prrtirtig 
wfalto wOl pdmavlto ba ef each a Mamrte aom 
df u rtl en no to pew n i t ef too betag ptoeed wm 

the mnrkat at a Bomtoal dgam Altotomeh- 
jeet to toe e n a rti aa tt aa ef a davtae whtoh toad ba 
mb mi e m npa at aa tort ft amy Ba 
c ar ried to the peefcai. ttott a ahedt amy ba 
maihed to provnat the ■■ nnrt totog oUart ar 
toe wrttlaa aartar ntbmwtoe rttaiad. 

OOFT mofUPmiLr^ K Yremnii, art Mato 
■ea SU Mew TevU M T. Tho iavwiHm pep. 
tatog ptew parttoutoriy to a dmtoe to euppoattog 
ta a vhami peditoa rteoegiophavff wrtahaalto or 
rthm iogy. tt to toa pvtaaaiy dhjert to pavvlda 


mart to toe copy aontad. and aMgae by whtoh 

A* mowmee* rt toe amahm may be adtotod to 


MOM4L1F DBvnttL-J O. Stonma adtato 
Eatoi Sartrtbh Ml W. Ildtt St. Haw Tarib 
N T. Tba fovurtlea mtotea to a dartai eart- 
prtotaS a iOrttea aup wbtoh whoa ta grt ta 
odlale of fuu kam i to amg ar 


tag a^ahSogr taptavSt 

StaPhrt. taU mm Mm a mat MM arto- 




AttOTo-a. aiMR. w«t 

v V Aa AtNl i« «h. I 


M HBil Vim 

•e# k ,U ii rwIW i ad 








SCIENTIFIC AMERICAN 


145 



tlOOIL-«i OunM, lit 1. nn tL. Nmt 
Ywfci V T Th« faPMiUuii wan pwrti— lirly 
nIMm I» W oaoM wUih •!« mptM» 

if MfWMl i* ttek both «idi awx U wid «b 4 
tt«i nM* bi ii w iewy «wr Ah dhlMt 

li If p i fWi a dwAU infil bniai hwrtaft m 
«f Mf* or ifcmw wlwrAy Hm 
’ mSB M« «l tbi mter wif of tbt btooM, 
Mid Mm tMifcor oadi st tiM Hitonaidtoti portfok, 
MfcMi <W u« dMHpoi togitlMr Mid oo^tmtid 
to Iho dtoM faro at Mi todo. 


«»d MbdiiMrinii DtrleM 


AtlTOMATlO QAOB^ DdU BMOHAn, tl« 
iooond WL M «M Qmt Mb. Moot* TUo ImDp 
ttai wh d— Mot* partMbrtr to «i«w iM ga wt to 
toaoid OH ItootTP* towa lAJoot Map to «ll»> 
taoto M fto ao p ooi M o tho a wito H r «( land 
mb to toaetato awAtor to tt nbd book iMadtaaa 
M Iba lllto A bntiMr dhjoto U to pnnrUo a 
■aa* vbCdi oaa to voai fal iaaaii U aa with mmr 
MdhiaiT two of Itooto r o iaw, sad «ln amo 
■nawiiy thaa Is pooAUa vador ordinary m i th a d o. 

jam WSLL rUHTw-**. Osaaou. Sl» Now 
Yatk Am* BrooWra. M T* Tto Ismrttoa too 
for bs dWtot to prtolda a io aA ia oU o n tor ptuap- 
Iw Mastdi tnm «Mat dvtto or to anat totohto. 
A torthto o h iao * to to provldt a j a Mph i a appar- 
atw is whkh tto Ulllav Mod toM to i rM M tu i 
atr. with tto parts oo anaacod that a ooaspara- 
thraly tow p i oM ora sad torpo ▼■■ uw wU oaotato 
to BA tto NtoM to say dutood h ola t i t from a 
low aWtoto to a Ugh aWtoda. 

TSmi^rAVRlO TKSATUro MACBIMB.^ 
U Oiaawiaama* lU W s M l Itn a Am, Paooato. K J 
Tto iBToatttoa rOtotoo to M ooh in o tor tnatlap la 
Hpalda toatlto totortoa In otoa wMth or to tto 
iorm of atotagi or lopo* and too tor oao of tto 
otooito to p r ortdo a oo aot r mt ioa wtonto dyotea 
aad aad oltor tnattoa of tto tolirlo 

MBp to oanrtod on rapldto and oaltonaly Ab- 
oltov dbioot la to oaaoo tto traattoa Hoatd to 
aatocto aad oooalr poaatfata tto tohrto 
ndITATlOM UACantm^U n* hrm» aad 
e, r Boor, ff Mtooiila Am* Batts. Moat. Tto 
tovwtton too parttoolar ro to r oaoo to tto laooMiy 
of mhMhlo ndaorab from Itolr onatod oroa. tto 
ntijiil tofaic to pnirtdo a m ooh la o whfah lo 
odaippwt wtth ioatbar tooth patten aad aa aato 
amtloaltr ooatreUod voir arts Tto proesm b m 
otoBy adopted for aitasrak of tlia nilM ty 
wtoN tto piafotSBtlal aoMto of too air tohUm 
on tto valaaMa mlaatab oostalato la tto pulp b 
a vary seavbte 

■XTBAOmra MAGBIVA — W O 
aad a H* Potma* Tfl Tocoas Bt.* B 
Pam Tosaa. Tto iMrsatom moro partteobily 
rabiM to tost tow of m ae Wa a aoiplibod ta « 
amtioa with tto otoarathm of Aar from **acaTsr 
aad ototr owatehb aiatter aad bavso. I or um la 
tto msaafatotro of tops and oordags. Oaa of 

too prtwuT toMtte of toa taTantkm b to prodooo 


MACHINB nuUCMNT— O C Watda* Box 
Ida. Oakhad. Cal. Ths iteml ohjoet of tot 
Invsatbii la to prerlda a •eoatotaatloH of aia* 
ehlM Maartata It haa rateraaot oraro parCleu 
lartr lo a Mtobaabal »oy«a«Bt for naltaSaf 
a 0B-ean«d eonpouad tambllag or totolrlac 
mottoa. The laroathm la ao ooaatraoted that 
It may to aaed la Tarlooi darkaa* for taataaot. 
In wmtoloff oiaebtaoA eoaorote ailxara, tooraa. 
and dlfonat Mnda of tambtcra. 

BOmJB OAPPmo MAOUDrBL-dL a aad 
W V Aaan. tSU Itto BU Baa Pmaoboo, OaUf 
Tto tobot of tto tamiUoa b to provlda aa 
Inaupintofi aad tonpb dovba hy whbh or tmp ad 
•spa or oorlci may to Brady pi ami d oo b o ttba ao 
ai to nato a food alirtlght oo n aoi t lo ii . Tto 
tottb to to aappad b pbood htonr a pteaaor aad 
•ap tot mpoaod. A prawuo aa a hoar wQl 
sBUoa tto plaafor bsad to Bnaty pnas tto aap 
orar and aiouad tto top of tto tottb. 

DliK WABHOL— A. H Hom, It Bowra it. 
BhaIbW. W Va. Tto fanroattoa too for Its cblost 
to prorldo a dartao aapaabHy odsptod for fhmU y 
, wbanla a oontahwr b prooldod for tto 
water* and a aaaoad por f ot a ted ao Btalaar for tto 
diriioi, aad harlaf aaaaiii for rapMhr asriBstlaf 
ito aoma fOr forsibly drivinf tto w a ter thfoaph 
tto ptrfoiated waBa of tto taatt asatataan* aad 
mtaaa for Badtinf Oa m oraBW a t of tto dbtoa 
with i wmost to tto 


of tto aaavo baf or otbar pbai to laMtro tto 
pesHbo rmaoral of an palpy awttor from tto fihor 

00 ttot ito Ibar wm to tto r aa dhB r 
la awitotetib ooodttba. 

mean roA WBIX BttlLUira AB- 
PABATUB^ O. onmoara, 017 Cih aa l i at it.* 
Mow Oilaaaa. La. Aa abbot of tto tarwttoa b 

ta prorlto a wan drUttaf apparataa ter on or ito 
Mb whbh l aabidaa aotaaa ter ooaataatly 
lag abwHM of water oa tto oBtttef obaw 

apdar to attafartoa tto dangar of Biu whbh 
to gaaarated hy toovta daa ta oaotaat of «U 
I with mha or olbor aoBd aMaaom. A 
abfaat b ta piwril* a drift bsad whbh b 
la thiPagh aad loaiooa W a team a vO 



pmON bOMl-W B. Mayawm 

Hbh* tto (*bat of tto hnaattaa b to Pfwrtda 
a IM witeh wtt ,to Pfoaf awtaW bahaga la 

oaah harlOf a 
la Ito 



Ito Mb. *bd aa hpaavdb < 
aa M teaUM Ito 


ttto<4||aPlo 

etutojjw riowtwi’ Mwwf wwi *Mb 
fiorOa tboa r. jOwm. ^ 

^ )ib% «Wpi* b ArtnrW* « no , , 

Mto Vt ^ to t te ta ia A pt» 


daUrar atatm or 
at a 


In mg ntt ya af toflar 
b toaflawl 
oltor BaM la i 



Ptima Mavara voA IWIr AengBarigg 


BPABK PU7Q B. CoTMl* 886 UnWaralty 
aah Bldg., St. Loala, Mo. Tha primary ob- 
isot of tho luToatloa la to prorfdo a apaxk 
plag la whbh tto termlaala aro morsMo with 
roapoet to <mo anothar to prorcot tha aoeama- 
latbo of toot aad carton therooa. It la a 
furthar object to eonatroet tho dcwlco ta woh 
Baaatr that tho etoettodoa aro otOTabb with 
rvopoet to oaoh othor by auasa of the pjoton 
of aa latemal coaobuatloa motor 


Bitlwftfs Slid TMr AcetSBorigs 


CtOtOUXT OONTROUJOI FOB TBAIM COM* 
TBOX« AFPARArU&-‘f O ftofaa. McLoaa. 
Va. A porpooo of tto lavoatloa b to prortdo a 
oIraMt oootroBor oamprlolng a oo nt a rt whoot a 
roohabb raft, and m aa oo orates tho ral! toward 
tto oontaet whool to pwdi ies a asmpfas o oatoot 
ao tto wM pstooa ttonby oBeottes tl 
moval of tero ls a matter* wuh as snow a 
from tto ooataoUas sa rte sa ta tasurs a 
sotrtof iwwit ao l 
ORBABB CUPr-T a OAraMMar* 846 T fi ate si d 
gfc. Nsw Bavoa* Oona. Tto ImroBtlon rsbte s to 
tass oapo mors p o r tbo br lr adapted for aao m 
omo tl ro sldo rods. Aa ribj s st b ta prartda a 
srsass oup la whWu after tto taglaa b ronafas. 
tto srosas wfl! warm sad flow, but tto oap will 
not bososso test daa to tto rtbrattoa or lart l o a of 
tto Ada rod. 

BAFBTT BCALB-PBOOF AtrrOMATlO OAOB 
COCK*— 1*. Winiwta ond E. OiraALt o d dr sss J 
Onsal^ o/o M, A B. Freight CMIm^ ghrovopost, 
Lo. Thb tevonUon has WMsbl nfsr oass to that 
tteas of SBsa aooks uttas wultlpb rains and 
whbh ara adapted to bo wood la son a s rtte a with 
boosaottvo toUors. An ObJoot b to prortdo a 
stoaraUa gaga oook to admit of tto mala rahra 
aad atoa hsiag r an srsd ter rsgrladlag «ad ottbr 
rapaba whtoto r am a v to g tto 
team tto toUar^ or wtthdrwwtag tto 

BAILl UmRICATOB MOBELB-^ M. Bid- 
mjt llamagordn, N M Tbn taroatloa r al ato a 
to railway track labrtoatora had haa rofotsaca 
BtofO payttoviftrly to a rail labrloator aoaala of 
MUptteal toapa pvorUod with wraadaro oo 
amajiad aa to laaart tto progar wcayiiig of 
tto imll with batar whaa tto railway car la 
rwmdtag a toarp oarre. that proaaotlag • 
alaaa tiMilec tto eaia which teaow the loeo- 
pmUta 


by eonnaetlng tho blocks 
with aach other, aa. ter inatanea. building va- 
hleba, aerial and martao. as wdl aa many 
dlflacaot davbti without the nc ca s ol ty of any 
Btaaaa other than tho bloeka thomoolToo ter 
making tho ooanoetlon All tiio timffaan and 
bata of tto Uoeka are flexible, aad tba ar- 
raagamoat parmita tha domfillUpg of tha 
bhMhs togathar 


pgftainlng to VeUclti 


PggtBtaiBg to RgeroithB 


BT BBL rMKtnO BOIh— B. B. Bawaoir* ftSO 
Lake Bhore Drlvo, Chbaga, HL Anwag the 
bbjoata of tto loTfatloa la to prorMo a ateel 
ftahlng rod aomprloteg a plataitty af aaetloni 
of Tatioga laflgM niattvoly amaiad hi ouch 
a jMaaaor that tto w eight aad rsCMatoa la a 

aSted the 
oapa of 


rod of glraa alao aroAbt H b ut ed to aS 
dia^ift flatthOfty aad wiA i 


B.P. 


^ BOdAMBre BLOCK— W B. 
P.lh MAI, Tar 


DIBBCTION INDlCATOn. — M T McU- 
TTXa, c/o Qooch MlUlag Co . UnedB, Nob. 
no primary lAJrot of tbo Inventloa Is to pro- 
rtdo a dortea of ths ebsrseter monttonsd wbteh 
amy bo roadlly stUchsd to aail detached from 
motor v ohtclis without materially ebangteg the 
straeturs oi any part of the TebMit. A fur- 
ther object is to proTids a device which will 
to illuminated whereby It may be soon st 
Bight, and so oonstrocted that ths light will 
to sat nm a fiesll y tumsd oa whoa In display 
poMtlon and turned oB when hidden 

AUX1LTAB.T AIR FCBD^P B KLinn, 848 
Dawey Avo, Brldgovtlls, Ps Tho iavontioa 
rrtataa to auxtllary air foods uoad upon In 
tamal eombnstlon soglnss, and applied more par. 
tbttlarly to such Internal eombusUon engines 
aa ara uaed upon automobtlrs, tho partlcnlar 
purpoee being to Ineroaso the effleloncy of the 
air feed of tho onglaA Tha dovbo can bo ad- 
Juatad with axtrama nbaty oo as to admit 
aay daalrod Quaatlty of air over and above 
that which to always auppllod by tho ear- 


Tai#v ^ lUs 

bean giiHaisd two paesMs of a riadter ai 
Bs|h ifdUte bb teg bi^Qdlag Mottm and- 
Car fhate otftocl to pwrfda a blooh hy anaas of 
whteh «MUy diTersat ayttelae amy to oow- 


RJBVOLTINO BOTTOM DUMP WAGON 
B. Q lAOpsap* lUB B, l^lrlo Ave^, Blonx 
Falla,dU D. Ah ohjoet of ths InvMtlon Is to 
prortds a dump wagon la which the bottom 
to arrangad to rsvolvo, thereby leaving tho load 
la a compact heap y*ttrthor objecta aro to 
provide a dortco of this typo In which the 
rovolvibg bottom amy bo hold otatlonary to 
act aa a lovoUng dortco In grading roads, and 
ta which the ond to pootively locked, bat may 
ha anJocked Instantly to permit dumping 
LOADING AND UNLOAPINO CRBVIca.— J 
Dram. 8860 Ardmore Avo, Chicago, 111 An 
objoct of this invention la to provide a device 
that can bo roadlly detacbably applied to an 
aatomobtlo track or Co other supports wherrtiy 
lumber or sbaJlar material can gnkkly be 
loaded npon or unloaded from the aniomobtlo 
truck or snpporu to which the dertce la ap- 
plied. A further object la to provide s device 
which can be opnated by bead 

B7M CONSraiCXlNO AMD MXPANDINO 
DBVlCB^-d UKax/rnBlpaa aad C F Biutock, 
888 Tork flt* Hanover, Pa Tbo InvoDtlon re- 
lates to dortoea for eonotraetlng rims to sRow 
the rsady removal of tbs tlrs and ter expand- 
ing a rim to offset a poftect seating of ths 
tire. It Is a parposo of ths invention to pro- 
rtdo a dortco which la of simple eonolriictten 
and easily epsrated in one direction to effect a 
eottstrlctioii of ths rim, and lo another dJ. 
rsetlon to expand the mmia 
AUTOMOBILB signal CASINO — B. Gold- 
•miu, 10 Htuyrsaant Bt. Now York. N T 
This Invention has reference to a signal to 
indlcato to a veklcl# In tho roar tbo direction 
tbo vebJete In front la abont lo take la tnralag 
ao well aa a “stop’ slgnaL The general ob. 
jeet to to provide a signal in which conven- 
ient aecooo may bo bad to tho parts for oxasiU- 
nation, ropalf or removal no signal to rtot 
hlc to ttoos approaching at an angle as well 
as thoM directly la tho front or roar 
BTEBBINO ICBCHANIMC FOR TRAILBRB. 
— O B Coaasp* Box 80. BGllwator Minn An 
objoet of tto Invoatloa is to provide noehan- 
tom adapted ter eonaoctloa with tho guiding 
whool of a trailer, aad oo arranged that tho 
gnldtng wfaort wUI bo swuag by tho turning of 
tho power vofalclo to constimln tho trailer to 
teUow too power vebScIo, and bavlag moehan- 
lam for locking tto guMIng whool In straight 
position. aormiUly raloasahto and oporahto froai 
the power vehicle 

VBHIOiB WHB3BU— H D Itar, Avarua, 
lelaod of Baratoaga, Now toaland Tho in 
vonthm has ter Its objoct to prortOo a wheel 
fopoeSally adapted for TobSdos. hnt soltoble 
for wbcola of aay chnraoter. wherein toe ipoto 
portlooo of tto wbssl aro arranaod between 
hettUng moaao on too rim and hoIdiBg umaM 
oa too hab* too toMIng moans bolag sdjusta- 
bto to dgbtly mamp tto spokoa ta plaee 
ADXILIABT TBBAD BLBMBNT FOR VK 
meXA W6IBW 8. 1. B. BoWASn, 146 Had 
soa Avo., Bad Bank* M J Tho goaoral object 
Is to provlda aa atttobmaat ter tto wh 
of aatemshftsfl aad tracto adapted to to ay* 
pMed to too whmd at tto ites aad pceooat a 
latefal aaahlay Baaga to coaatttato aa avxi- 
Uary tread radially toward from, aad at a sldo 
of tto tiro, ic that whoa the vohlclo oacona 


ad tto w h ool Maha to ito 
wheel rim tho auxlUary tread will bo brouuht 
Into aetton 

TBACTGH— J C. WooLar, Dalrorally of 
Mloonurl, Columbia Mo. Tho Invontloa rw- 
latm to oelf-prupoUed vehlelea and haa par 
tlenlar reference to means ter smlntalnlag 
torsi the frame nf (ho vehicle by the medinm 
of eccentrics wlrbln ths running wheels, for 
this pnrptiw means sre provided to turn the oc- 
ceutrle bearing elonionta of the two tractor 
wheels. In opposite directions, for maintaining 
the frame of the tractor Icrcl. when the same 
Is travkUng upon a blUstdcw 

FAN ^L. H Bonn Honm. 8a DbIl ThW In- 
vonttoa has for Ho objoct to prowhlo a fSn mri 
etally adapted for use with mater vtUelw. tha fan 
W ades bofag sdjusteblo to vary tlw InottnatlaB of 
ths UsdH with fstose t to tlw sxIb on whleh tlw 
ten rototst. To pstmlt tto ten to bs sdsplsd ter 
dlffenint westher eimdlUons, nwehsnism Is pro* 
vldsd for psrmlttlag ths fan to to adjusted ftom 
the smt of tho vehlolt. 

MOTOR BLBIGH.^ BooWNua, ICM Rlob- 
flsoBd Aro , Vlctorta. B C.. Oaaads Tto Ibvm- 
mateo more parttoularty to a vsbiolo ter 
traveling over tco or snow Tho principal objoot 
la to prortds a running goar which partlsalariy 
dts tho same for travel over uneven oorteses, 
with tho tnnsmlisJon of a nilalaiiim amouat of 
shoeka and Jars. Another objoet Is to prurtdo 
Moaiis epmUo from tho drivor's ssnt ter eoa- 
trotUng and regnlaUng tto augagemont of tto 
traetlgn otanwnts with the grouiut oorteos in 
order to obrtato tbo nocosstty of onttlsg off tto 
motor whoa It ki dmlred to hrlag the vrtilols to 
a slop* 

8COOF BOARD --W J Ooxsa. Box 84 Otter 
boln Ind. An objoet of tlw tovoatlon b to pro- 
rtdo a board coiweladr adapted ter use with 
wagnns having flaring Mdos, aad used for haaUag 
grain or granular matter, wherein tto hoard 
prortdoe aa end gate oapabb of being enUrsly 
dotocJwd from tto bod aad wherttn tto presoore 
upon tto boanf or gate may bo Ant reUavod bw 
fore tto gate b open and la position to bo uoed 
ss a Moop board. 

COMBINRD VARIABLE BPKBD CLUTCH 
AND KRBB WUBEL DKVICB FOR MOTOR. 
CYOLBB — A. H TsAaggs* Xonsliigton Gardena 
Bouth Auatmtia. Australia. The tn v o nOun oom- 
pHses a vartablo or expanding V palJsr seea ra d oa 
Um onglna ihaft but hartag a loooo Hag at tlw 
bottom of tho gnwva siwh pulWy toing o win oo te d 
by a bolt to a rigid or tKm.«xpaiMUng V pidby 
•cwvred to the rmr or driving wbml. tlw oxb of 
tho roar wlwel bolag earrlod in pbtoo bmvbMc 
toward <w frma tho varlabb pulley tho ospaidttag 
V pulley being eporatod by a aontrol bvor arttb 
a oonnoetJan aloa to tlw plataa oanylag tto asb 
af tho iwar whari. 

GRBASB GUN.— A. Wam and M. Ouinnr 
MootortdoQ, Mlaa. Thb fasvsntloa haa fur lb 
purpooo the pravbbn of a greaos gun whbh U 
adapUd to bhrioato vebbb axbo without the 
iimirnHy of rootoving tto wtosh from tto axto. 
Tho torml of tbo gun b oppUad to tto axb hr 
placing It over tho axb hood* whofs tt b thread. 


Dealiu 


DESIGN FOR A COMBINED WATCH AND 
KEY RING STRAP —D R. MoCulutoU 8818 E. 
Mth 8t. Oakbttd, OUlf 

DK810N FOR MOTORKSTEK-P F BtolS 
uxtr* Bond, Orsgvm. 

DESIGN FOR A UOftTlNO PIXTDBB 
ARM —A iCiLuii^ 2061 Proigwet Ava.* Bronx, 
New York 

DK8I0N FOR A NARROW FABBICw— 0. C 
ItesMg, e/u Pelgrsm A Moyer, 4th Ava. and 
28th St, New York. N Y 

DUSION FOR A TGT.-^ Tm RaaMAg, </o 
Mra Msrvaret B. Rartlett, 86 B. Walnut Bt, 
East Orange, N J 


We wish to call attentWm to (to tect ttot 
we are In a posltloB to reader rampstsat aerv^ 
s la every branch cf patent or trade-mark 
work. Onr staff b coaRioaed of BMchaalcal. 
electrical and chemical expsrta, thoraush^ 
trained to prepare and proaseata all pateat 
appUcaUofla, Ir r Mpcctlvs of tto complex Mtars 
of the snhjeet-matter lavolvod, or of the 
■peelaUted, tortmical or scbatlAe kaowtedge 
rsflalrad thersCor 

Wo alaa have aaooelates thmashoat the 
world, who fl a tts c la the proascutSoB of patent 
aad tradadaarh appUeattoas filed ta all eoun- 
trtca tonlsn to tto Ualted Btateo. 

WJNN A CO* BoUdton of Fateats 
Woblworth BnlUlag. NEW YORK 

•Itower Buttdtax, OHICAOO. ILL. 

BotonttfieAmerteaaRldSM WABRINOTYIN, D C 
Hobart BolUtaff, BAN FRANCIBCO. CAL 
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What Uoyd George learned 
from the old sho^naker 


Y OU read a speedi of David 
Uoyd George, and you say: 
“How did he learn to think so 
clearly and express himself with 
such power? What college did 
he attend?*’ 

His college was the cobbler 
shop in a UtUe village in Wales, 
his teachers were his uncle the 
cobbler — and a few really worth- 
while books. 

It was those books, wisely se- 
lected for him, and systematic- 
ally read that gave Uoyd George 
his start. 


Why not decide today to stop 
wastmg your reading hours? Why 
not say ’’From now on 1 will 
only the books that will build 
me into a more successful man or 
woman , the books that have 
proved their building power in 
other lives.” 

You can do It, if you will Your 
reading problmn has been solved, 
the sedation is contained in a free 
booklet which every ambitious 
man or woman should own. It is 
called “Fifteen Minutes a Day” 
and it tells the whole story of 


Dr. Eliotts 

Five-Foot Shdf of Books 

Thm Ftu^naHng PaA to u libvnd Edueadon 


Every well-informed man and 
wemum should at least know some- 
thins; about thia famous library. 

The flue book tella about it — 
how Dr Eliot has put into hu 
Flve*Foot Shelf "the eeaential of 
a liberal education," how he has 
BO arranged it that even "fifteen 
Bunutes a day” is enough, how in 
pleasant moments of spare tune, 
by using the reading eouraee Dr. 
EUot has provided for yon, yon 
can get the knowledge of litera- 
ture and life, the culture, the 
broad viewpoint that every uni- 
versity strives to give. 

"I’or iM," wroto on. mo. wS. had 
Moot m ike eeupen, "ymtr tittle free 
book meant a tty etep feneard, and it 
eketeed me beeidee the may i« a vaet 
new world of pleewnre " 

Every reader of Nobkal IH- 


sTBtrcTOB is invited to have a 
of this handsome snd enter-! 
ng little book. It is free, will 
be lent by mail, and involves no 
obligation of any aort Merely 
clip the coupon and mail it today. 

Before you spend anotherjpenny 
for hooka, ^ a copy of "Fifteen 
Minutes a Day" — ^the free guide 
book to reading pictured on this 
psge. 

It’s a book that tells how to 
turn wasted moments into growth 
and inereaaed power. It's ready 
and waiting for you ; snd it's en- 
tirely free. SMd for it st once. 

P. F. OOLUU A SON OOWANT 

rmttkkmeef tlted OitSi fSin ttf9 

BmMhet eaS lUpfMMMtaM Cveqnvhw, 
NBW YOKK 






Book Reviews 

A Sun^ of Rtemt TeAniad Wariu PubUA/oi Both 

Wmrm aiul Ahmad 


I'HBUicAt BmunanoHa CataLoo. WX* 
New York . Tlw Cbemtcet Oataloc Oooo- 
tMnyi Inc. 4to.; ISM ppi, lllnstnited 
Leukl to clittulsti and tM trade at |2; 
also <m cMierHl aale 

Tkta Cktakw ItMt mmtr a mlmmi a tw a t pcp. 
It bM hiinwii as fawdMttoa daHvagtaM «arMad 
■wvln to tba ihilil lailnatrltoi with tha andwt^ 
itr of tha thraa ifaat ahanriwl arwiaHaa af tha 
! aautrv hAdmA k Ito mw tonat ■tiraattoaly 


n H aaa dntablllty aa4 ai««ltr. tha thtonar pm 
Uahtau tha voianM to aavanU p o an toi aa4 tha 
aottttata ai g wt tha alto a Uhcarj ot liiAlvMaal 
ll totomt ad witalaaai aaavaataathr a i ia htol i 


laadaaa adaato ahtwrtiia. a naw ahavtoa haiatoa 
haaa a4da4 oa tto thotmtoh aa totouM aa pM to- 
vall^ Tha vaw aeto taatl i Sahtto# wa U taa hia 
Mtoa bitaUalUai airf Oa ahaMaat n h tor ai ti Bi, 
mm of thaa itNoarad to M dl na Bwaatoalanto 

ten ar tha haMhtoto 

Tua MtemowSi An I&trodnctkm t» 
Mlcroacog^ Mrtkoda had to Blatolm, 
By Slmoii Benry Oagew Ithaco, N. Ti. 
Tbe OoourtoA PnMIahIny Oowpaacr, 
lOSa Svo , 474 pp . 200 test dgom 
Ttma aad asata PP Pltoaoa Qaaa has rt- 
writtan hla atandatd wwh, aad wa flai thia 


fvaato Tha whola aoaadiatai a AtoMidahla nmh 
of ftfa r aaii whh ptaalaa Sato, aairtatathwa aa4’ 
tablaa liialwatra, ■aaaaan. h aywa aa4 poi- 
towawa will flaf tha woili ao balpfBl aa to ptodaaa 
tha aoavlatlaa of taiMtoitoaahililr 

P W-B Manual. Pblladeliima Powm 
Waightman RoMgarten Oo^ ISSO 

8vo , 471 pp 

This rafa r anaa wofh way ba aaad to graat 
adtoataga to aajr who daal with Indoatrlal 
and phamaeaatlaal ahaailfala aad thair darla- 
attvaa Tha bulk at tha apaaa U aaaaalad hy 
eonalBa daaerlatloiia of tha Tartoma auhataaaaa 
lagrodlaiito aad proportlooa, phyaloal ehaiaa 
tariatira* aolubiUtyi and raaetiona Othw 

pagaa tolmlate tha Intwnatlanal atooile walghta 
for 1920, idra and ooapara tha aatiie and 
U % ayttanw of walghta aad naaauraa, daal 


dnwlBga tt nakaa a toatara of darhdMd 
Bilenaeapy. with tha naw appatataat riwwa 
datalla of a naw aad amnarfat huap . elraa a 
awthad aC pto4«ala« Uaa dfawtaga Craai pba- 
tographa. aad has aa aallghtonlag ae rtlwi oa 
tha salt of aMaaon for adaroatop to ohiaato 
and tor Ugbt waraa Prograaa ta tha gaaatal 
fleld to aat tortt la a aytopoalaa h«U laaC 
yaar hy Brltlah aodattoa 


Ttth ot Mental PmenvEi By Martto 
W Barr, HD, and a F. Mitontot 
AB Phltadalphta P Blaktotods Boa 
amt Go. 1030 Svo , 179 pp , 188 U- 
luatratloiia 

Tbow whoaa work llaa awaag tba faaUa- 


jrrto proparlyf that tha aaada af tha aaaa aad 
tba potoriMUtlct of aaidlorattoa aad progra to 


otoda tha apadfla ararlty Uhloa aad aqnhmlnto 
of Tohiatotrla oohiUona. It la a rtariiiafly rahniWa 
aonipUattoa 

Uow TO Keep Ivmntion Rbccwh By 
Harry A Ttmlmtii, Jr, JD, IJtt D 
New York and Londun D Appletoii 
and Oompany, 1920 Svo , A pp . 
lama 

Whito tha Brat part pt thia hook akaraly 
aunatortara tba prtodptoa on which patonti, 
tradaamrka nod eopyrtght raealTa gonrnnaai 
protaotlon tha main ■actloa pratanto with a 
ftow to praraotlnf litigation or Ugtateotog fla 
azpanaa a aarlaa of rieord furna that prop- 
arto uaad. would fraquanttf prova priority of 
luyoktlon or uaa. Thaaa fanna indnda aiinv 
mniT oarl prallalnary akaish ahaat raaaaroh 
ri wfd, raatartol pnrriiaaa raeord* ato In thair 
diroto hauriiur on tha davakpmaat, tatoina and 
eontral of tovantlom tbay ara of aonaldarahto 
totorato to manutotonrora and larfa plaala. 


LEJMOVa IN BLECTEiriTT AND MAONgTiaH 

By WUUam 8 FrankUa and Barry Mac 
Nutt Hetbldieffl, Penn Franklin 
and Chariea, 1919. 8fo , SOdapp , U 
luatrated 

A good atoOMBtary ooaraa for eottacta and 
taehnleal aehoOla to provldad to thU toat Tha 
anthora baltora to tho uaa of tha nwra powar- 
fnl nintbvmatlaal nrtbods froui tha atari, and 
aa tha two-yaar aahadu l a to phyalaa dapriraal 
Uaahara of tha ooUaga^outoa watheinatltai 
haala, thair matfaod Alla a naad it raducaa 
drarriptlra and aaptonatory nuiterial to ai 
mtolmaai, hut no davoAnpa Ita topics aa to] 
toad dlrnetly Into ilMatimtlra numarkal pnh* 
Ians Chaptwa oa atoctro a theoiy and alaatv^ 
■Utka SM parttoolarly good 


How io ICanaar tHR ttoNAMo. By A. B 
E Boitooh. Bertoad by a Bymaber, 
AMIBB. Nawtork laaac PltoMR 
and Bona. Idnao., 77 pp.; Uhutnted. 
A atoipto book of taatraatSo* to dynaato a^ 
taodanto who ara aot aipart ala atr to to aa. R 
Biyaa a daar aadaraCaadtog sf jOmt, aartoA 
and a awp oBnd wound dyaanoa^ of tha aaupa^ 
Mttt parti and hahartor of atodara laaahlato, 

Htar oparatJoa aai aoatrol 

tfoToatTCuea and 0im Oaih. By Victor 
W, PaiiA MflJJB. Ndw York: Tlif 
NornuMh W, BAttky 

ewes 

arary nwwnnpw 8 bow% tofn m a aaiiaB 
of mOp aaad ha aft aato daalhw wfth tha ppa«h 
ygaaaM bat fha dowth l| of a« 
.dMawtotNaatt - ‘ 

toMhM af 

to WHur ara 



dtognoaia of wants], moral aad phyatonl datoata, 
and prrwnto tha ■Ugwnta of dagaaamay and 
tha uanal tiata. Itn tilawWoattoa bagtaa with 
tha aiparatloa of hopalaaa Idtota and tndna. 
bto Iwbadtoa , than to a rathar foil atndy at 
cama. with numoroui photographa, w a lrta g 
tha work dtottoctly 1ui|^ toward praatteal 
roanlto 


PansaTuer in AiaaaoA. 1794 - 18 M. By 
Edgar F Smith Phlladelpbia P 
BUkltoaii*a Son and Oil, 192k 12 bbo , 
178 pp 

rindtog tha natoa of tha dtooovarar of osy- 
gan of frcqnant oceurronca to tha aanato 
AnMalcan chmlatry, tha author of this Uttla 
book toaUtutod a r aa anro h Into Prtoatlay’a aa 
ttaltton daring hla ralto to thia ceantry Haia 
wa aaa hlw Induatilooaly mixing thaology aad 
poUttaa wtth kta axpartotonta, and dtoaorartag 
oarbon monoxida. It to nafordwato that hla 
ohaaaalon by tha pUoftotoa thaory tfcaatod 
him of fnrtiiac laarato and of troar tataepr^ 
Utlona The book ootttaaa hto Hfa bar* frew 
all angtea. and to wondorfnlly totaraattog. 


Handoooic or BunniNa Oombtruction 
Two voUunea BkUted by Oeorga A. 
Hool, SB, and Nathan G Jobaaan, 
hUIB New York UcGraw-HIU 
Book Oompany, 1990 8to . 1474 pp. , 
mnatrated 

Arohltacta, dertgatog aad ooaitraettog aagh^ 
aaara, and ooatraetora will raeogntoa la thia 
work a a u w e a rfu l agort to aup pAy toaW with a 
vtat anurant af data to aoaataa and aaavaotont 
taw An h n pn ri ag arruy of apaatolito haaa 
bad a hand to Cha work, ao that tha raadac 
way plaaa Iwpttett tynat to tha varioM dagart- 
maato af laftowatlen. Part I haa tha prtorfpal 



AuvDKoiro IdNcnaN Sramf By BaH 
le. OoMtoUvar, HJB., and Oroyar 1, 
Mltolwihju New Yccfc: 
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• rnmOlnnmm N«lc« 


wmM Am Wk WMk mA iriill* Imam, aa4 « 
•hmKIm iMtaiMlM li mam ftmiam «at tlwM 


WmMt iMi Mwii WSMtMto HIvInw 

P ig feM hM pAlifclBg mrT « 

UM^ltilfc MAP *MrtM nsUs wa raid «OAdl 
tklMi HkMrfiMW u« tlwwlMri oC MA* 

■nM koMb *a4 SAnutAib Naw eosilnMta 
d«Mn ate. Af« pbiab 

Warn AMmm fUmm t M aa n . Tha rtuAoa aap 
MrtM a( aa w a aHim la M«« a m p h arad bar dw 
art— a pelaa lii a alaaa natesruit aanpalga 
nadtaw wi— rat ia n awawaiaWt to poUto patv 
aaaalM tiMp aaar glva iha ofanar thraa dara 
■attwt tf bid^attlaa at tha aad «f that Um alwara 
aa aaihad lammiwaant, a huga plaaard fa plaaad 
«rar Aa daar with tha laaaod Thia Aaataiuaat 
la Mat Cbaa 

▲ Vap Car Pagl a a C ^ Qa m m . T ha On am aC 
Maglaad la to hava a doMa hanaa. Sir Bdwta 
LoyCm tha dtathwvIdMd araUtaat wfB aapai^ 
flat tha aaaa tra allaa aad laiaaaa artMa and 
diitpatnra taalodliw larcant win omaaMnt aad 
bmotlCr tlM latfrior Tha hoaaa win ha aMbt 
fcat hladi aad xapraaaataUva of aacdara doewafla 
ihfWaaHna aad art Mlalataraa of tha Mval 
flaalb adora tha waHa aad ttar afatwaa wU 
liahtaa tha rooan. 

*Vaa It Baaa Warth tha Traahlat — Aa aaaa 
nania Jattta r ao al aad hp Wahatar roadanafa* hla 
Pafcar PortmH* aa dla rr ao al h l laavaa tha aar* 
tooKM to raalaw tha Manh of hoaMnltr ta 
plet ai aa ha tnaaa tha aaot o tloB of aatmal Hfa 
fnm tha Pa i aoa B la a«a to tha Maaadartiiat and 
Cha4Cacam mm aad tbanaa to tha h hi a law 
fhaatla Tha lhat that tt tea takm IMMOOM 
ya ai 'a of afaal aU oB to ptodaaa thta aamma to* 
aoM. haa teahaa Wa MIh fa tha pi ocraaa of 
hawaaKr 

UfihilfB tor VtoMaa Whaa tha Oatand amll 
teat aamtos Jaa KahaUk thh dowa a frdaht 
Blaaaaar to a to« tha violtolat leat ao tlnw In 
ft Bfoiteh Mo fiar for hfa owa mfatr 
hidaanaad hte for tha ball war mnMSf towMad 
sot ahoat btaiaalf hut araond tha aaaa aontotoliMr 
Ua halovad Sttadlvartoa whlah ha rahiaa at 
iltttoO Whlla tha f rotah ta r want dowa with 
tta loaa of two IhrM thara waa tortunatair no 
aaad tor ■oadtnUag toa vloBa to tha ntereloB of 
tha ChaaaaL 

Mteht Tanar to Chlldwaa aoooraas to Dr 
llaaai«i«*r aaa ha aarad onto tor tnsamkUm 
alaaa It la fa ra ritJ bto aoma pur ahl a traaaM that 
Jagomaaa tha dnaaw tha ahlld la atm aalaop 
or at laaat draam-dtaar avan thouah ha aaaa and 
aaa aaawar wtoaUowi Pr Hanhtiraar adaaln 
iatam a plaaaho aaaarlna tha ehIU tl)at tt wU 
te^ a Blaht of ttahrokan alaap It ahoold ba 
aotad ttet tha ihrlakhut ai a ehM oa tbo atnra 
of a fihHla diaaaaa la oftaa ml ato bm tor Baavtoa 
porar na cto rnaa 

Tha Cnriw af tha flMp-ahap~Tte daaka of tte 
JtoanI BHyaat tera baoa teraad Into mtJa atfaata 
of mepo with tomam Iten naw ra ow tte win 
dm In tbio aatolatofn Paru map te tompht 
moat of tha wtoaa UacaHa madlelooa and totlat 
aitWaa tor whlah tte raal Fhrla la tooMoa Tte 

ahto rtop la mr vWtlnK tte BaRla aaaporu and 
la iwr y whara anth ort aa rt aa Py raeafrad A praaa 
•aapaton pi w a d — her arrival and tte Idaa 1m 
toB of DBianurrlal p oaa lhimte Mom abSp-atepa 
an ptonnad to taor tha porU of tte world. 

Parto to Ba F top ar» P r tote A Follow top tte ar 
nWlaa tMO erimtoala wara Inoaad on aoolatjp and 
Phria haa knoam a ralnn of tarw la an ^ 
tanvt to ramadp aondlttoiia tte Frttoat of Pollaa 
to randrtoff trar our rvm aaaaat tfnvatom to 
abew IdanUflaatkm oarda boarton tbair ftnnar- 
prtota thaaa aaida an provided fnr and than 
to a haavy panaHy far toUtac fa obtain ona 
tteywO to Piwldto* pnoipt IdanUhaalton 
ttato nB oAatol and banktos tn n to o t hm a. Movlaa 
Md paw mn para ten ban Monad tor tte oiW 
wm tort tehon aaya hirtaa pnvMa ,tte *MBfe 
toKtlto Md tor aentadon Tte ntorcAa of 
oalna te adda. only attoaha organtoattona 
alnady pnpand tor It 

fkrtoNMi Uaadn Pte ne h a f aa na a r la rteht. 
tor Ohoa whan te darir*taa^ Wanda aa tomtaM 
amw of than appaar aad dtoappaar nte a toaa 
btetod a fan nad hava to ba wooad ton antto 
baton tbay an won Oharaota naaa ft tondliiir 
fate Utond of of tte 

HdtoiM. rttoBi olhor ahWva Wanda. Jan 
SSmwaSSS^ valto hanMf In adah aad to 
SSm onaa in H yoanb wUto aa Wat In tte 
Bteifan Btnila amroonda ter a df with wator ao 
SrSte Ibterfaii toy appnteh to tapoi.^ 
t tetow twmtar haa a haddiw lorfapli oi^ tohnd 
ttet flanto tor Mx wnte than oorly nhatortaa 
I mp- tte ogptoror nada hto tena on a toaritor 
STw 5 SKw tte Aninam 
aMtod to u nttonpt to pat rid a^ ter xnato 

Itfto IteniaMa pnpnton Onhtonr l ia to ii n nn 
dwtoUngi and marttotf avntea ato paadtoriy 
ItoaniaW npan ^ waaKhar tor prtdta. 

and a tow teraa of nto ^ jW to aan. 

i & P tef toa Xr of tte WaaCbor tomaa notaa 
tte frawtoP p aartaa of Pte t jlyr aaatoto 1 m by 


of a to lidi. 




Every new tool that 
has ever been added 
to the Starrett line — 
from 1877 when there 
was but one combina- 
tion square, to the 
present day with its 
2100 Starrett Precision 
Took — has rendered 
a definite service to 
American industry. 

If you art mtumfed tn 
Fmo TooUmndtoracof^of 
Catalog No. 22 

THEL.S STARRETT COMPANY 

n Wmtl CmMIMMkn 
tM imrnmimHtffmtStmVmmu 
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SOME TOOLS USEFUL 
IN CONNECTION WITH 
BELTINO AND SHAITING 
SUmtt Steal Maamrinf Tape 

In atari or hathar aaan ftoih hondla with 
paah button ntoaaa on oppeofta ahto Onduatad 
la BnaHah or Matrla wata nn aa darirad Pin 
Jabad la hlaak teakgwaiad with hrtoht afaei 
tot wr aa aad anifaaUena with tte toot torara 
baton oaah laah nark ^anrlag tpitok aad nr- 
oawto r aa dl aa BKaht baabgPimnd aad blaek 
taana tf daalnd. Lanatiu fraa » to lod toat, 

StemU Iiafiwra4 Matoinr Plmb Bob 

Mato tooto aM horad and. Mad.^ 
to haao porftaito tna 


StamCt Itoprmrad Lmrel 

In addition to nmtor nnnUtol vtal tte fanr 
bM a emn Irrvt iiwurina tte ooeuniey of tte 
lewf whan In « cmntad pooUno Tte ■aomvr 
ftiuo vo mnnlna Cte lanatfi of tte boar w th 
Hot minria on rltter ddr fanprovcw tte amt 
fo Alt wo k and alvoa on nboulnUly tnr mt 
for •bafUns atr 

Stamtt LcwfUat Intornment 

Ujcht In walsbt and of almpla conotmetlon 
Tripod of iron wKh totaaaoplna axtanaton km 
adjwtabto to any toMth L «M tote flttad w fh 
cn nparlofo and anaa wiraa. Haad la bald to 
tripod with bolt aad nut ao u to nafca ft ata 
tfonnry at aay gfrai potot. 

SterrHt Key Md 

Con ria ta of anaMnWa aeato md an auatHary 
I Btratobtodga haU t o gtoh ar te torn a bon aguara 


rte nuxEUnry otmig htodga la oKhor ptotn or 
uraduntod In SSda or totha, m daalrad la alao 
mad* with aYndaotlotia n tte Motr « ay ata m 

btgmtt Key SwU C lampg 

Of aaa hardenad atari nnd Kroond aca u i afa 
w tl tranaform any aonunnn arato Into a Kry 
lient Rnk May te naad wHh Btarrrit Ootn 
b natton tewira Bladaa or any afcra Bbt mte 

Stamtt Tenter Teeter 

Tte tndleatlar nradla la adtoatnhla to any 
Imgth Tte haB wb eh bolda tte waadla aa a 
chnok forma a tmlvaml Joint taut may te 
canvorfad to a a ngta Joint for tilting mothm 
by tlahtmlng tte knnrM not adapting It for 
tnMda or ontalda saifara eontaat Tte natrn 
pMnt la Jolnad to a too) poot ahank by a Aa 
Ala aoal ribbon 
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Patents and Trade-Mari^y 

Genmvl Prmapim, Current Commaut^ and J&i inw i i i nj y 

Dtemom 
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Democracy 


** — o/ <A« people, by the people, for the peopltf* 


People of every walk of life m 
vmy lUfte n the Umoa are tepn^ 
•ent^ m d» ownerdup of the BcQ 
Telephooe Syttem Peofile from 
ev er y dm of telephoiie wen nen- 
bm of every trade profmioa and 
b an oen ai %vdl u t ho wa iw fa of 
mm fundi are partner! m dm vreat* 
•It ■wwtmen t democracy iduch » 
made op of the moredian 175 000 
ttockholdari of the American 
Tdephone and Tetegraph Company 

If dw treat bodr of people 
daiped hands dicy would form a 
fane more diaa 150 nulct long^ 
Marchmc by your door « ^rould 
taka more timn 48 hours of ccam 
lew trampmg for the bne to pass* 


Thn daaaocracy of Bdl te l ephone 
ownen is gr ea ter m number than the 
entile popolatioa of one of oar 
states arid more than half of Sts 
ownen are women. 

Them li one telephone diaro* 
holder for every 34 te l ephone eeb* 
eenbers No idler ffeat mdostiy 
has so democratic a dmnbubon of 
tfs shares no other md ust iy u so 
o n mple t ely owned by the people A 
scft ci . ta die trosst aeoae die Bdl 
Sy st e m is an orgamzatioa * of the 
people, by the people, for the 

JIW^pPB 

ItM Aawfttfe BMtvpnHRgdMt 
dM Bdl Syvian vvc. dw b«t tnd 
cheapot t efeph ooe Mmce ta b. 
fgwid M arwbw e ■ dM vraiU 




* BKU. SYtTtM* 

AMRRICAN TetRPHONR AND TlLCttRAPH COMPAMV 
AND AMOCIATID comdaniks 
On. PaUan Om SjnMM. VafaamI I it W ii , mmi ad A r m a rf 
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Weber Crank-Pin 
Re -Turning Tool 
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Omppa Wpt Ppmtp la >Wma WulaHtiOpa* «f»|p aot padnh opwL eaC MUawrtn lave 
iae tiw Awi that Ir tie Tndlr bi ▼ mti w emtfrlm iWMWi«iattP|mfWte»m*> 
Xvnppp mr npittliimgp oalr tie IwWas «S wIpp pl n Asi must aaC tl* m TImm Ii op 
ppppp tllp artallWaaoil hap pfm Up anataOpp t mu t m nUOr tM ilMelt aot W On «m ae Pam 
tafcpa Pal pda BPtpaSi la Wnam tar laap gam vtaMbbmm lai t p li n W aPDgiw oafti aoC pm 
■qqUJPit Pad a ppriwmp ftr oar ortipairtm. rinailnr la tbi amie ef Ipp tmOMMin Iso ia 
r^ alp la Pmip C pa tni w OH fftavSl»P wptp JS JfiLS 

tafaie fbaatpla ovae la ISM aad r rf n iep to J* **7,, 

ilm Ip fai$U la aa ■SvwtfcwPirt ai IWSl TSmJtLSI 

Aim that tm Omt amam tMr orpnai aMMk 

bat 4M not ««n Mlo aaMMiw aaanMUw am- f* ™***y*- JW* iwgy 

•nl m» ntu an. mmv aah MO* aatarti ff- •“"•f* 

wppp etaaM for fldaatola MOP ll liM PBP hiliie ^ ^ 

tA jrppml BmapUb tip Ip vma oAm mw Up .BoritelM Hmtai la. Cm pl_lMPiv ftaiam 
RpBM tp tip Bnuppl Mt aai tl# liAaplh pram 
rnm a m oM AttUkm at iP iiieifaniP Art I rt iP cf 
In p orpnrpt l wi pm aav Mat MpoHii It tie Ppb 
pat OOiP Pt tip ipppm ai aMorovoa la wdor 
um tho poffiMmtp Bpaup wmg Ip avplAlp Ibr 
tmaaaprk up r ihu. This pp pb pp Ip tpp tp an or- 
dor of tip pnpopt Pi pn m iW e w Xr tiApHaaia 
plh o pe fc tip Patppt OitoP 4 opo apt pdMPata tip 
p rii pp diii 'p Ap loac a# tlP ptavtlpp piatlam p 
eharcp will bp pmUp far purl roiowtipr of 11 M 
for 8#0 word! or Imp ISM for morp tlaa IM 
worta pnd icpp thpa lOM woMp aad flM for 
ppm addHloppl lOM word! 

T ipfiMpil Boptm Pf OMol qppiwa. t m m. 
ppMipp tP tip obMIe dpoippd a aPpOda of tip OA> 
dial np p pttp poplalttlao pM loptun frtatlpe tp 
tfpdtPMrfcp PMiv Ip p r pp iir pd pmarptilr hpptaahia 
wttl PohDat SM HvptaiPbir S ittl Tli trada. 

MPit aaatloa wffl lamp TtadMiarlci paUlPM 
aadpr tlo art of ISM trpdaiaprka fft lat i M d aadvr 
tip m of IMS pad vadrr tip ppt of IIM kbata 
pad prIatB tip la d Pi pa aad daaldpap fMiP Ubm 
to tfana la tiadnark apppp. TW ppM wOI Ip Opp 
apata for pppI aanlar pr M M Ibr paapaX pal* 
pMlptioaa. tp wMpI oiapt bp addad «LM to Pwar 
jiiMPO P to pp l pa rl ba rp to forolpa a n PL atH aa. 

nroC UPP ai TiadP Itaifci^TlM m iat t oa atUm 
axiom Rp tp wlftlpr or aot p tMdo Mprk rpeto 
tratloa opa ba obtaiaad prior to tip aoJa of tl# 
a rHah wHl wMal It la ap aph t to ba aaad. ao pa to 
pravaat aaidbar RMaatoataMr tram ikpp r op rtpttop 
ha tradp poarli Trada atari riphta taa pair la 
oto a in td tlrwipl pdaptSon pad nat of tla apwl 
hi qnaolon aad tla ana wId ink pp oom tip 
Marl biPOPMp tip owatr Imapaptlvt pC pay 
qp ip t lop of MelptMtkNi It la abaototalr oa- 
aaamrw that tla irada Mi*l hp aiPd to pmppIi 
tlon wM tip oNTPhandlap whkA It MoitliM, to 
totarptoip or feralpa aammama prior to tip Mao 
af aa appllMtlMi for fodanl tMda narl Mda- 
tratloa. 

laal at WpaUaetap D O a* JatoisPimUapplPl 
a emf o tOT pp wap laid for ftp parpoop of fonaatottoe 
aooMi plan teokiae to a aeordhutloM of tho vIpwo 
now laid a tla varioaa b ar o p o a pod dtoP ri iMi to 
of tha OoMMiMWit to Msard to p a tnOa arlptoo 
with u tip O ora nia t u pt aa r riaa Tla aMattoe waa 
of poaaldPM b la lataraat ta riaw of tha wmag la 
vaatloaa araptad aad pataata lAto to Pd by MPMlata 
of tla Qorpraaaaat aarriaa wUla ta oaOi aanrlpp, 

Ip p PT poiP batae m plto to pM taat aad mfa. 
ffgpTd tha latraii PC tla tadtvldoU M tha vIsUb 
of tip OomnaaBt M wpl He dritolto otoe ton 
baan aa yat fara Mlat at tta dlM aa dp e latoe toat plr 
tpMaUaary hat M la loead that PoadidptSla proo* 
aaa will ha mmia 

Cam a Pataad Oa AttaMadT^ patoat la m* 
aoaal p t io nVi a ahaltal aad aa aatl aagr ha 
raaafMMd to anwHipr Tha tmmsr la pOMai hp 
lapampfadppdpCporiaanmt whtohMtoavmgM 
piitira cr aait imrad to He tovaatlm aad tha 
pataat aavartap it. Sowtoar a patpat paaaa* ha 
p ttoah pd aa arm aikar ff opa riy hy a jadmawt 
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STEEL SHELVING 
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Electrical Notes 

Sbmmanes and Excerpts from Currait Pmodicals 
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iBint mum au Hi iti ii pwmm aiow ■ 

WF cf ai» Mnr f U w m w^fnad mat Nonton 
OmA* tk$ mr mm ma ai trdnm Cmta mad wu 
•i<«iM.1nr • bIomA ataMMk tdkmbmumddm 
SMliaM MW tvo vcraldM md BowviaiwM 
ofiMft td fib* roAA Iw fto mm to ft S-tovli 
vaAto tkm ftutoiitlfta ll Uadm wAo n th« mf mt 
Mm i»fM ftMHb hftvft toOMA ftm am wttk tto 
WftCiA lil^ AtoftMft vta. 

■w to ftMn Fftto— ■ I HOto 
1 ftiUt la ft mam titot «qhU Ih am 
_ ft taiaaMi aaad k a nwatomi ad tto 
^ iftfktoMfti totoa Mftto to ft Maw Tort 
|« toftki k k Mft toft hnath of toa m- 

I Btoto ftor tWr wHai aca tWr tol a k aaw 

«tofc «Ntt tto Uik variatosaa Vto It la tha fsato- 
■itokito aa» Wtoatola toiMt ftUrtM to Mr 
twmmaaw Twtkmmm toaaa oitfta ftra caar 
aaikai atoctotalr a aii tato a tt am. 

AAMkaftl AarHaa fcaw Pay Battiiy Cart aaai 
A jwtotJ ad laaklmtog Mkm aaibofta ad dm adim 
‘ ~ af AlaaawHaa tbaaa jm^aan to ft raafftt 


AMitoaarta# k k 
M to Mr 1M tiM fkaaka of tba ri iBtra toa 
mud tito iWiBatoB of too dapoai ta atontov tba 
M«a of tiM to« ftftA «f toa dapokrkor ara wi*« 
ktoaatoai toto tt# aatoal T ap a lto lln ft a# toa 
■Mtouaoft TUi k katftftito. tor tka rawMa 
ttoft ift ft aot to oMad to too toapla Makal 

«lto iniMr>-)Ibo 


tor ft toaaal at towl aa ll ■ ttoHB^l toaoA of aoM 
MOkl A too m aa to iA tor a niktotoUa Mini- 
' to Alto ft aaa tor tot woftl matol toaaal 
. ^joia pttio nnawitotinn ftud tUa ka toia 
I tor ftwlftoft It to tot tona of a naot r aa a» 
totoa toMto taa ba «aad tor a fto a btoft to# pliw 
of ft toUa ktop tl a pinv k aat aaad a oap k 
Mlot oaar tba bafetoiB of too tooMf f 


Hav Wttaliao Waatoar iar to aa. A maw ratto 
aarvtoa k aaaatniaail to too Waatoar Boroao ao- 
npgatlnft witli to# Navp X kp ft ita aa a ti tor too toa 
oAl of avtotoca ftftd martoavi. R a omprk ao Arat. 
ft waaki ktoatoi toatotofag aartoao woRtoar to* 
awitolMMi tiOM ftftitoDftlaftl atotka aidUtorp ftoA 
aML um ft aomtonr «f waatoar mrnmmB tort* 


I tnrmmda and wanUAga fraoi 

INii Aitolk ioag Va tod to app#- 

atoiaft to toa Ohlaf af toa V ■ Waatoar lorm 
BtWbtotodtaft 

▲ ItoatortUB itooft- At « a«0«t al ai fri aa l am 
ptotta^ ft ktoatSa atoffiT anMatod ftp BtUa aU 
mddm Thk M k to fta aioau now In toto 
to oito of Ha Moot a anto i iikr tomw H aaatoto 
af ft katda of w«tor baOtoit aa ft aftka to laft 
Ito MtotiOB to aoto to fitoriai k powartol bmi^ 
Mila la dpa Hn ft wMah cft o ato toa pMiratlw to 
PtWOrM atowk aonwrta to toa Pto pan m 
totik Tba bgrtoftn k to 
iad, tdam watar aaa ba balkd aftpa fckd aod 
to ao wkb M vkHk mama at bast Tba baad 
oftft to pfttood ow toa tapaatiroovorto tobk 
■ ■ ^ to toot 

k Mav 


fatm ad dm 
I ttMt fttor to oaad altoar 

dor Thk davtto k BMda 

to aoppar or biwa and aa a baalw rik 

Wttobf OK «bar ksa. la firaad k a 


aa ft J 



toalda k laa uin tod am a poraak l w 
__j ftft ai p p ad wtA ft kav aetokt baaa aa tost 
H aft« to «adlk totoa oat Ttoaatoi toa dafga 
to toa lolkatow aarfftaa tba toad laara. aa It k 
otto aa ftBftk to IM 



, aStot tort Kt Trrr'r ~4 

k to hat* a pawtoM na r to Hdb l Tbk warn 
tola k dbtoOr mtam too Qddm fkda Aoai too 
alto ftadkaMtoW fait Iddh. AdMatohtoto 
totoatoto itoiabWftto k to to totoaWad oa too mm 
nit maaaadlair aa toakaalad akw to tba 
nnowdbto afftdkr ftaAtt* toft R k akkaod 
to^toMitoto tok iw toWtoto ttat to ta 
k toUiafltoilAr IW tom awra poirarfOl toaa 
m to toft kimt k itaialli'i b aa lllpto Wbaa 

|u$ka*^SJSdf% too £& 

rktUa ai a dk tam of «vw Xto 

*• > toJtaad^ btorM 

ptotofta aaatr balm ^ Hood too 

tor totowii toa tokb ai m kto 

toaa tofttoMto 
■ to 



Jrftk Omo' 


tto r l r m m B mama at tba Barila axUbWoo la 
irra aaa nrdlm to tba Anarlaaft Hl aa t r k Hafltoar 
la i il aH o n Tba w r m t «aa takao toroogk a 
dyafttoo ftod aaovnod tbcvuab too rail to tdtt 
ft Um araa aooatmtoad by Lao Dtmfl la BolUaun 
and tok aatoMd to hava baaa faiity anoMaatol 
Tba Ont aammi ar ai baad troUay Has m ia 
toaM la Bbtongad* Va kr Trank J Spngaa 
la IVpy A aeora to abort Baoa wars ba H tbraapk 
oto tba TtoHad ftatoo dorina tba portod to IMft. 
•7 Moot to tbam ram Vat a aim tfaaa Tba 
rati slart to tba akatria railway amam altar 
ipragoo bad aoaipkkd bta Blto me n d Uaa 


to angaga la a a opra ra aU ow wtb 
aa UnaW a b Ma a or baa vaad Bngllab Rtontora baa 
aooa dl iBwe r i J that tba CaafMi of Croat BrHate 
•ad toa BftftBto to tba tMtod Stoka hava iraawr- 
am dlftrinani BrHkh twtok aoaMBMktart hi 
this aoftiioatlon b ad (ntaraot Tba KapHah la^ 
laan aalk ba vneuam tobaa, radio vahraa Kk 
toalng aoU la aa Indoataaaa aol filadlng poota 
an tanalaak. AMpUfkr tfa n a l et a aara an Intai^ 
vaka traatoomara yaanam tuba aoakato mn 
vftka boMm. Tahgrapb kwa ara tappa kaya 
Oantaak for awhohaa an eontoot atads Hard 
k toawitoi Oondaaaar pktoi an am 
wa a aa. 7%a radio aaiatam k tba anjofanr 


aad TnB oy. W riting So a naaet 
laana to JIam O ooania do 1 BlootripCa M P La 
Booo b ar slvaa flnl a tbaoratkal aliidy to tba nMNd 
d a d r ftb k no nkHe a to a paatagraph aarraat aol* 
kator aaab aa (l) ataady praoonn Imapaotlva 
to bolgbt to wiro S) groat ktara] atnillntai 
(t) aanfl ak raalaCaaaa aad <41 anal Inortia 
aa fti to M aar aaally aay obanga fai baigbt to 
tba of wb ia l win Aboot sUk dlBarant poorta- 
gmpb arrftagaaaaak bava baaa tasted by tbla 
awtb or aad tba raoulk an givm In tabakUaaa 
aad aarvaa Whlb It la AaMrloaa praatleo to 
BtolntAla an antaga promin to 11 kg par 
anan aaatkMtor to tba pantagratoi against tba 
am Pr oftth raBaaya aao only 4 kg to I kg 
par aqoara aanthaa ta r 

pinobCftnaat Ballraad Ikotriditoiaa Iknitta 
an tkftt has baaa aaUI naardlng tba advantagaa 
to a Hw nat l i i g t - m nut tHnamkalciii than an 
man and nan prooik dally that dlnot- aurmit 
trail wwlodon ovar laodantte dktoiMwa baa by no 
■teona gooa onl to ityta Tba eonnkiloa ap*> 
potathkl In jftotgury ItM to atodr Hw dam mbllfty 
to akotrlftMlIoa to afl raUwaya In KoHand baa 
propand a raport wbkb It la ondaratood wot 
only favan ao^ a iBkawo. bail r a uouu aa i m tba 
OM to IfM volte d root aorrant U k abo raaoeo- 


In 

waattoft wtih tba propoaod tmlflaaTloii to aloatrlo 
ngbt and powvr aarvlaa tbrnoaboat tba aoaatry 
Than k oa lodofttfoa bowovar that tbla arark 
wU ba Bodartakan In tba naar futan aaoordlnt 
to OcBwaK«aaana Oaorga ■ Aodaraoa 

Maval ftla ng a Batewg for BOAa Waito T ba 
naolroBiaBte to raAo raaaptim work an aoeb 
that tba wiorI atofoga b a t l wy k oot a hog a tfiar 
■ at k f fta tor y for tba aparmtkm to vaaaom-toba ftk 
lanrta To tba aod to avotvlag a atofoga Vattoiy 
aapaaklly totoodad for rniUo work an Aanrfaaa 
baa riiaaHy Imtrodaaad a batiary to tadkafly now 
dMign Tbk battery la aklnad to ba imaalaM 
and to attaOnato tnobki often attrfbotod to atotk 
bat wbkb an natty doa to datoettva B bat* 
iarlaa It laaakta to twain aaUa to tba b a d a eld 
type givlog S4 voHa, la ooa aalt. Tba aapaoHy 
k If toUUatoparoi for aigbi boon or M laUB- 
ampana tor ont boar R will tornWi fft MttR 
n ap ana tor a riwrt ttna adddk viakaa Ite oaa 
loaalbk tor 0 W and radk tekphona tnaank- 
oko Tba atoawnte of tbk battery an aaaanhkd 
Ig a vartkal pOa aad appaar vary amah ttba • 
pOa to pktao. Tba aaai iaV k d battery k abippad 
nodr tor «Bi asawt tor a «aBa qaaBtlty to 
■kainlyta that tml ba addad to oaob aatt altbar 
wHk a toa dkia a dnppar or by dtoalag tka wkek 
baCMv nftk teta a vanal to akatwl yte 

to 


trio waiilftg BPtofttloftB baton tka A mart mm Ittaa- 
linnibilBlT ftB Aawrioaft ftndtortty ototad 


Plato toatol drat ttqaaM appaan to ba bkfwn 
toaai tbo antw tondaal Uadtr pr op n aaw« 


limllk 


paaribk to aoonrt tba wal^ 
_ ig an WWk tba aoona to 

ftatkn loM not tm iaflaltely aatek 

tba toOawhto ktoate appaar to ba aaa 
1 Taipaat to * 



nt 

_ In 

_ la I iklaatira to an pboaonwa bava 
I Mr ft ttantkn Mtty ta tba bab aa kr to 
Tba irihlm, bowanr aoo 
foaa aad cr- 



BUY IT FROM 
THE NAVY 

Suridua Navy Radio Materials for 
sale at attractive prices 

RECEIVING SETS 

Suttable for ro cot w m g ship amatour 
or long waro ngnal* 

SPARK 

TRANSMITTERS 

Compiato with motor g nwmtorr or 
SM ongmo dnrm gonoratora 

ACCESSORIES (except Vacuum Tubes) 
of every description suitable for expen> 
mental or research purposes 

This 18 an EXCELI ENT OPPORTUN- 
ITY for Colleges, Radio Schools and 
Amateurs to buy Navy — R ADI O— 
Equipment at ATTRACTIVE PRICES 


Wnte to-day for Navy Radio 
Catalogue No 601 SI 


llie surplus materials the Navy has avail- 
able for sale have been grouped as shown 
beloi^, and catalogues descnbmg these 
materials will be sent on your request 


Aftponsutieftl EU|iupm«nt 
Maruip Supplies 
Boat and VesseU 
P!nmbmg Supplies 
Valves and Fittings 
Canvas and Tents 
Blankets and Clothing 
Cloth and Text les 
Chemieals 

Paint and Paint Materials 
Maehinexy 
Machine Tools 
Blectrical Equipment 

StAtionery 


Crockery and 
Kitchen Utensils 
Wire and Cable 
Marine Hardware 
Navigatioa Instruments 
Ferrous and Non I errous 
Metals in bars platesp 
dieete and tubes 
Contractors Equipment 
Bope and Twine 
Hardware and Tools 
Fum tore and 
Office Equipment 
and Books 


CENTRAL SALES OFFICE 

NAVY DEPARTMENT 
WASHINGTON. D C 
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Outlook 

** AmbaM 9 €idor from Everywhore ** 


C ONSIDER a few of tbe traita that hare 
flMabliahfld tbe indinduabt^r of Tbe 
Outlook and that commend it to ita 
100000 raadera 

1 Lyman Abbott dean of Ameriran ed 
* Iton u ita Editor in Chief 

O It u atudioatly c bted by a board of 
pobbcuta who wei|th carefully each 
week the world • moet Important erenU re 
port them Imely and then interpret them 

O The moat paiutaking efforta are con 
Unuoualy oierted to make cirery edi 
tonal and every contributed article autbon 
taUve It h the moet-qiioted pen dical on 
tbe floor of Gonime 

4 The Outlook it Amencan to the core 
* yet It acana eventa with a world wide 
ranse of viamn No other publication 
oould as truly be called Tbe Outlook. One 
auboeriber calla it a magic carpet carry 


The next 52 isaues of The Outlook and 
Anatole France’s **The Crime of 
Sylvestre Bonnard,** for only $5 


^ aCTHia you like 

^ crime atoneaor 
are Indifferent to 
them yon are sure 
to be delighted with 
Tn Caro or Syu 
vaam Bonnard* 
bf Anatole Franoflb 
It is unhke any 
enme" story ever 
written beforok 

This aoveli 
enwned by tbe 1» 

Mitute the moat 
charming of Anatole 
Frances atones, re* 
veals perhaps mom 
than any other of 
his works the char* 
acter of the author 
himself 

It Is the simple 
tale uf the old luw 
toaor Uonnart but ■ 

tha eW professor is AKATOL 

raally A ns tole 

nnaae% the yuung wnter of thlrty^E pro 
Jeetlng himsrif some thirty years into the 
future Baanard possesses Ftanoes de 


THE OUTLOOK COMPANY, 

Ml PsurO Avsww New Yeik 

PUsn SB dms ThsOutloekf 53 wwk. and . 
TfasCnmsofa il isSMeBoesswt IsMlMSi 


AKATOU VBAMOI 


Ughtfol traits and 
idwsyncnslei He Is 
kindly rather cyni 
cal faintly ironie 
fond of the olaawcs 
and of humanity * 
France has put all 
tbe grace that be is 
so nob in uito this 
book nod it m not 
strange that this 
masterpiece of tbe 
degant Frenoh atyl 
1st attnoted one iji 
the graatem atyhsts 
In EngUdi Certain 
hr nothing noold be 
mors fitting than that 
The Cnm or Syl- 
VSSTEC Bonmaid 
should have bean 
translated into Eng 
ISsh by Iiafaidm 
I ■■■ ■■ ■ ^ Hesm 
nUMCB ThebookiaAHR 

69i in eaoeUeatly 
printed bound in eroft leather sumped In 
gold Moden Library edition a dbtlooiive 
additwn to any libr^ 


j saAA mmfy $M mmd 

^ rweefise "The 


CMrw oF^lsaatrv i 


I Mat MM nmmMm «F TAa 


Aeronautical Notes 

Racent Acumdet and Forthcoadn^ Pkau Thru M&rh dia 
Proffoaa of Medtatuoal 


mg one to the weeks most sigaifiosm and 
m St interestmg places. 

5 Prejudice or pnmneuUim does not 
* ait at the cooncil tables of *The Out 
look Its staff represents nsany back 

grounds — the pulpit tbe law literature 
diplomacy politica bu sin ess, and the news* 
paper ofiee Craduates of el^t fanportant 
colleges or umveniues inoluding Harvard 
Yale Amherst New York Umesrsity 

Princeton Rf'dlisms Vssssr and the Unt 
vernty of Cbirago are on the editorial and 
general staffs of The Outlook 

6 Moet subscribers turn first to The 
* Outlooks editonaU Of what other 
American periodlinl can tbta be said^ 

7 Tbe qnahly of Ita journalism is alee 
* trie never dry The unpomnee of 
The Outlook aa a cogent inatrumeiil of 
joomalunn is recognised even in newspaper 
cirrlee hundreds of editois of newspepen 
subseribe 


ImaSAlsu PssssMsr gsrvtssi flimvmlng vae> 
staMTS ketwssn ssutfsl Lsndsn and list ml Pavla 
sUaktlag so the Thamss and tbs gains soh 
phtttous ptanm am to sol tkM and sapsnsa by 
maUag trips by auto to sultying aii dr owm un> 
nasssmry Tbs rnsriilsss am so butt tbst la 
I ' l nsr g s ssy Umt eaa mfS^ soma down o« bmd 
Tbia asrvtsa will soon be pul to a tbomuab tori. 

An Uausaal ttagaa MsusalSBa —An aMM 
mp a M s of landing wilbont tts naid of a Isvgs 
■viBtlon arid aUa to ftri wttbeui a tong mn b^ 
f i S ' ■ba ud , aUa to tmvsl amm tban Set mttm an 
hoar and If niB M s ary to drift ahng at a tow' 
mil— p«r hoar la anaounaad to be tbs lovsotlBii 
of an Italian saglii— r X Itsilnml s< Bshm. Tbs 
iavnator elalms to bsvs tokd s«t tbs mstolns sn 
a small seals, and manida Us ■msriMti aa 
proof of tbs sDsstm sf bis Invsntion 

PfOMb AsttvHtoa tbs Prsnsb military air 
Mrvles wia bav* a—rs ikon 4S SSO alrpIsMs naat 
year If tbs Amsy bodcst paasos tote law wttbsnt 
■srioos altaratlsas. Tba Prsnsb flyfng Oorpa 
would tbn tevs laa rmlms&ta sash of 11 aqna4> 
rens. Prattsk airvlaat ■o n ri ru sts ri am la a very 
rir sagpoe tt on mainly basanas tha Pimsb Ctomvn- 
BMnU to hrip tbs liidnstry slowsd tbs sons tr um 
tom to anssuto moot of lbs sutotandlng war aon* 
timsti Prsnsb ssnstrus tor a fanvs sn band sUb* 
otantial ordsm from Japan and gnutb Amsrtoa* 

A Goad itatt tor a Now Mariltat Ifnah to 
tsrari sttasbsa to tbs now British Mphtas tbs 
Mam I whiab waa ttw wtnnsr sf tba Ds i by 
biid at Handon during tbaimiddls of Isst July 
Tbis mAlna la tbs onaUen of Mr B P Hob 
load and waa butt by tba Qhiuesrisr Avbitlsn 
Onmi— y It li squippsd witb a ilO b orwpswsr 
Napisr lion snatos. Tbs mar part of tbs 
tosriags of tbs Mam 1 U very mash fibs that 
of any otber tori ssoot maoblns bat tbs forward 
part Is dirilnoUy dUNrsnt and aasoonta In bugs 
msa>um tor tba masarbalils parfor—nas Tba 
front portion of tbs ftwrisei Is quits hlgb so 
aa to taka ears of tbs snglns aM tbs water* 
sooBng svatsm as wsU aa tbs gasottna tank 

A Twn^TysIt Mgtaa sf now dorian amarially 
Intondsd tor atmttaallsal work Is twiag son- 
sUmotod in CtcvsIaiuL Tha riurtnti so tba rtpsr t 
has It is of tbs radial typo wl& sta eyllwlor 
units. Saab unit bstog mads up of tom ayUndsm 
tba pump syfindor and tta firing syUndiV Tbs 
former dmws lbs tori frtan tbs sarburstor and 
tomss It nt n high vstoshr tbmugh n bypass 
part Into tbs Isttsr Just as tbs swimna* port bn* 
ntas to opsa Tbs damp shargs tolla on tbs 
burnt ens libs a blsnbst ssoiwialiig tba firsd 
syifttdsr scmp l sts l r Tbs smiik riiafl and son 
nseting rods spsrats slmllarir to tboss of tbs son 
vantlonal foaiwoyUndsr mdlal sfurins Tbs tori 
soBsmnptlan of this snrilns k svpsetsd to bs sa 
soptionaUr low 

A 4tH Psnni Alnraft Bsoto--Tba Ofdaanss 
Ds p a ri j s sa t of tbs Army k s—Wsg plans tor 
an aarial bomb to welgb 4tOS poomk whkb k 
very mush krgsr tban any bomb sf tbs Und 
over btfom sonsrlvsd In tbs Unttsd gtntos. It 
k to sontaln ovsr It psr soot or t4M pou n ds 
of TNT and will bs sns of tbs moot dmdti sf 
al bonfas known In motorn wnrtesn UP to 
tbs prmtnt tbs JhrgM bombs dsrignsH and son 
stniotod wslgb but ttOf ps un dsk Tboss n ir mdy 
havo boon adoptod aa standavd, ^togrihsr wttb 
bombs wsisbing 11M poandi ito pa w id s . 999 
potmdB and ISO pounds mmsstIvSiy afi of wbkh 
eontaln about 10 psr sent sf TNT Tbs new 
bombs wsIgblBg 4000 psnndt am to bs ussd In 
eonnsetkn with tbs kigsst bombing s ir p kn sa 

Almnfl Imnnmss Bnlm It k tator m ring to 
note how bunmnoo ssmpanka am now vsady to 
Bosspi tbs air smit and Ita psmsa g s m aa a isn* 
eonabk rkk DuHm Ittl sovoml Shangis bars 
boon nsssmUstti by rmson of tbs bsnvy lomm 
during IfM Wblk tbs mswriivs somarittos sf 
tbo NatknsI Almralt Dndsrwritom dm n s taMn a 
flit thst tbs rates mail bs ktot down as low as 
pomlbk » tna tound It msmmvy to take esetata 
p m s ant kns. It bas bsen dsri d id tb s r s fnm ttnl 
am traasportatkn, tbrit win ds torms and ssttskn 
sovsmgm rimfi aB smbram tbs Yl par ssM tom 

PVjWM jwnmr9 WMMV PBr* 

iioa i tmi sf sash tom for tbim giwitms of ^ 
sms portion of sptt km) tor oasb sovsnwi tbs* 
bsam a dsdnetlbto to atom Tbs ■mmsnim Iripa 
to bring obont ssnsldsmbto l ■p ^ ■pvmi^n t by tba 
uss of tbk stooss timn to no enorifan but ttnl 
an bwoi^ pamsn iHfi ba a Hite mom thongbttol 
and psfbapaa HttSa mom tnmtoltf ba knows ttnl 
bs k not to bs ftdto rrimbnmid for lasb km ttnl 


Uns prinStalo timi k nri onto n Ms Mrimf, 

tkaandnslBS. Ito Urn k by ns mans smtomd to 
tammA, baa appfisd atos Is wnisr prupsHmfc m** 
lOsttag faa^ and tta Uht Aa regards tbs msttal 
sf s imri rtoMwi tbe vaam am mads ef tesi and 
ssmwsd ON to tbs wssd ef tta Msgofisr Bs|ril 
msnts worn msds wKb skmfaimi bm k wsa 


■shbivfc Av tote m H msam ttml tha Bad 
Army ef Rumla bas not krimd alrpknss dsMrita 
ha B u m sT Ous m a spa lga s sn amay ftents. In iMk 
durlag tbs later part sf Xumks psrtMpatea bi 
tbs World War as one of tbs AUsa, mast Knarian 
airp kn m warn sf dsmmte msimlbstam and wbsa 
tbs Bokbsvlks saam brio power tlisy natnmgy 
asms Into psmssrion of tbo atimnfl tastortm. Tbs 
nmln prSMsm sf tbs Bod Army as tar ns avkllsw 
k ■onss m s d bas boon to find flttbful pDota Vfm 
m s r eua B riril ivk I pHota smtsnd sr id to tbs WhUsn 
dasphs tba dm* ttml tbm bad ftwamnnlriB tor 
sbssrvsra, and many valuabk military sssmk warn 
tbna revsnkd to tbo voluatosr army To ovsmema 
tbkdUknHy tba Bokbsvlks bsgan to train Uttn* 
nnlana and flblnnm. Tba rmritta. kowsvm warn 
poor tor tbs new puDlls smriisd so many m^ 
sbin m tlmt tbs only pmdnatag almmft tostaty 
Dus smH M« ksap pass whh tbe ri»m parts and 
now BMMhInsB rsqulrad TlnaHy tbs itnlibsriks 
limitad tbrir nsdvttks to smttarinw nrnsemnta 
from tts air Tba naval sad hswsv si k said to 
ba tor mom asttva. 


nmrtly fistd staal piping tor gaaoUna and ott 
syrisma hi alrorafi Is pistomlds to semsr piplag 
w svi rtb rims rW pIplBg sf and kM k Uabto to 
fmri ur a by vtomten or to damngs by saislms 
weitoMn. or by aerldsst, wbsn work k bsing 
doos on sifasr parts sf tbs mashlnt Obvknriy 
flssfid i pUriag b p r r to m b to to any Und sf rlgM 
piping if a mtUtostory fhoribk pips wkkh k 
Bsoefins sU and wstar proof aaa bs had BMMih 
to states Avktea tba rigkt klad of pips bas 
bsan hsklaa ■* any mto slass tba Bowdan 
fi s ribk plpo waa a b a nd easd or shs wbors n 
mt k too to ry pips baa bam tonnd ft has bssa bm 
p s ts ih to to dlmsvsr a truilwsnrtby joint tor It 
Tbsii dlflknltkn assm to barn bssn sve m tori tor 
a Briteh nmaatostumr In a pipa that k ttmK 
so m poasd of an lanar toysr sf gu t s HI mr pig 
me or botes str sn gtbsnsd by saavns and prm 
tartod from sstomal prsmurs ”by wim wtnOng 
Anbnal gut k toond to be proof agalas* gsanfine 
oO and water Oanma k tbs baol stmngttsnitori 


matorkl and wlm k tbo boat i 


lomah autorlal. 


New Italsn Taratta ta Si A mssntly hrirndand 
Itafiaa painttnto wblk It dom not dUtor f na da 
mentaBy toom tbe gansrel dmlga of such eqaip* 
meat InompsintaB boom aaw hhaa aa to datal 
dietgBi we kam tress a snatompnrary Tbk ai^ 
PUSB In pnitknlar to tts onsnlng dsvks nnd tts 
sever In tbk pnmsbnto tbe Shraod finse am lad 
arsand tba psri pber y tbreurib a ktge imnibBr of 
atoarinmn Haas sewsd oa to tbs sdgs of tbs stolb. 
Tbk msbas tbs spaaing sf tts pamohuto mpM and 
psaltlvs and h k mid to bs km nsbk to damans 
than tba mbbsr tubs nssd as a riiroud Imd sn tbs 
IPrsBsb Indlvldiial pamsbaln whMi k Ikbk to 
tsar Tbs toUlBg of Iba Itafiaa pamshnto k aka 
saakr and h onmatlen tba opening tehm phws 
whb a mlalmsm of isflL Tbs solteteri or Modto 
pnnwM psrarite laltogs sf tbo smw ef a 

fam^bafl^jBr ^ ^ ssmwmto!''*j!riteag'riteS 

is tonld^lte bnskri'tem tte*g?bng 
kam gsnr k Bo nto G l to by tha pUnt. It appsam 
freas trkk that a barini or aar wilglilHg Ims tta 
999 pamte sridapiJ wttb stab a pnmtttai w« 
dsamnd ai tba rata sf » foot psr mfnnta. 

wotttaf tt s^MMmfS Mb£s h& 

a ton mii w tts'drsMtev H tote mn^bomln^ Iten 
aksraft. and tba s ri iri n i rtlnn sd nirptons snrriar 
riripa, tt may bo anpsstad tkU tba Mnval Atr fim^ 
vks wll senisri taris of bnibsr and tatot pmbta* 
tkn vritb mliim kid fmm akpkasn Hwstadbo 
an ttcim u M tasto and an wra m ri ts one la ttns 

ritaM psrisd ef tern 

arm to be sevsmd airplane mtos tedng mtofid lum 
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Mechanical Engineering Notes 

Swv^ of Progre$a tn the MeehanuxU Arts Gathered 
from Various Sources 


MpMI HvmtM —Tin S w BBff pro«M of vrsr 
li« EUtrti hM tan wMw MtariabU tauhnur 
to EHM0 tocn tata It a«fr Mo* Bnplorad tor 
a wI4b «i E Br pMM mutton fnm tiM 

tptyta of Bta Ml tan aMtam for ootdoor 
Utipwm t« Rpmpton tae on tin tak of pootUvo 
tlttm plMm no «• io otafn a wondortottr otaettv* 
allvor ptatto 

AlnOpMtta Atta Fm m. A n AaMrioan MIA* 
of wirtino tooh Ihu mmrtly tot mta od an 
ato^nomtodnrta pmM ^witnart for nark umally 
pg idfiw d *ltt Im n i n po mtot p n om a Arkom 
taUati «n4 tattor partt ora pnota Into 
■tiad poa W on with ona lAroka Tka downward 
a U ta of tba ma la aant ro Da d by bmoim of o 
atop aoMor ibaa amtblint tha oparator ta parCorm 
iHta** opamtiona aatninaHmnj Tba Platon la 
a tnip paJ iHth o aan ipij a H lo n anp paaUnt aap- 
portod wttb otKoM# aonaaAon rtopi TUa oo^ 
atmaUon pnorMai o aal Wtatot ptoton 

CM That Cato Waonilralila prn pa rtt aa ora 
daimad for o maalol atoth r aa an ttr fartrodnaad In 
nitohtoa abapa. n m mM that tUa saw atoU 
tata bdA Wtoa ii«b» Into tba work oa It vara 
Imrta n tatab tbot la atan It atonda np to tta 
wmk wl tb o n t a mak top paaHnt ar lootot Ka 
trota Ao for M vaad la aonaa m ad tt la tba 
toaloat avttfnt aloCb pat Introdnaad ao H la 
otofanad li onto toat kaaawaa tt la aoatod wttb 
■ilaatad bard, ahova cmlna of o moot aAdaat 
obmalv# It la nnlnrm baaaaaa It la aontad with 
paaHtvalp unlfara aloon oaaa int a lp nradad nrmtn. 
It abowa lonp Ufa baaaaaa H la dnmUa and tadWt. 

Kayaaotton tain Lanptfi Halm U a dUleott Job 
nndar aap alraniaatonaaa wbllo It la a abapla 
apamtkai with a raaantto Ut rodnaa d tool to It 
la ilalnrrl It to aa almpla aa drUHna a bula 
Tba tod la flttod arltb a bkt b ap aa d ndarr anltor 
for BdlUiin Intamal fcapaaots hi oaa avt. Bp paia- 
inn tba tael throucb tba holi ooaa onlp tha kapamt 
to aomplatad TUa tool anip ba sttaabad to tbr 
naool drill praaa, ao that tba lottor oaa ba nwda ta 
mUl Intamal kay a m ta to ploaea whan planar 
riwpar and tatatton aaaeUnaa aan nm vaaab 
Tba ariber la raanlarlp mada to twantp dUtoraat 
iltoinatfra and aaeantrle baahtoia aan ba anppUad 
tor aaah atoa irbambn ona nlllir nap ba naad to 
kapanOton botaa lamar than tba taala own 
dipoMtor 

riatattton tba Bnrf aaa ->Abwa tba aUnoapbara 
haa anak a dahiartona dtoot upon nanp ttMtala 
It baawnaa naaaanur to protaat tba anUl Irani 
tba air and tbia la nara r andilp aaaompBalwd bp 
alatplp pateOnn wttb ordlnarp paint, an a m a l or 
witb oa Matal ooattasa nra alao aoppUad tba 
neat nana tom balan tba tomtllar sahmiilaad 
«r ttonad Iron It to wall ta pofat on* ban that 
antoaa tba tin eoatinc aonpWtolr aovan tha Iron 
iMiaa It to pratondbto that kbaro bt no a n a lhw at 
alL Iran to atoatr(H>oritlTa to tin and If aap 
pltthotoa nra praaant It ana ba randOp n a da rato od 
that tha a er roatoa of tha Iron wtS ba aaaatoratad 
ratbor than ratarded Una on tba atbar band to 
atoatropoaHtra to Iron and tba adtoot of any ta 
■nmpleta oorarton of tha Iran baaa wadd bo to 
aemada tba atna ratbar than tba lion 

Kaitoal Cbanpaa In Lalba Darina ara al a liii ad 
bp a boMar of nnaial tothaa for bto pradtaato 
Anonn Iba dtoUnat and mdeal I n prora n anla to 
tba darinn of bto now totba ba elaliM tba toUow 
ton t COnatant ipaad notor drtva amatnra 
taft aonnaatad dIraoUp to tba drWa rinft rilni 
faaHan baba tanrion Mtora and ahato drlraa wMb 
tbair aanaanwnt tranbto and InatatoMW I Hand* 
atoak oftat totanml wMi baaa tno i aari n n atmnnCb 
and ■aaoiiip t Bxtm larna aptadia nnd aptodla 
baarinnai 4 Harrtegbtoia drira to apliidb 

« BpM aqta Mm nanm opto ta to aU both, 
f. Twakra apaad aba nan and tw aa tp a lbbt toad 
aba n nn. t Ctoan atonpa to n arii maad and 



paririi In riia formar aaaa and tba naar would ba- 
aona ahnn ad In tba lattar Battofaetory ebain 
drivaa ean bt dariamd to oparata aOtolanthr nndar 
tbaaa aondtttoaiL AnoUiar adraatana of tha ahatn 
dfiva evar tba bait to to tba dtotania batwaan tba 
drtvlnn and drtvan aentara A ban will not opa^ 
ata wbon tba aantar dfat a ww la too anoU owinn 
ta Ha look of daxlbUltr wh ah woold otaan that 
only vary nnall porttoaa of tha pnllay faaaa and 
tba Ita anrfaaa w uU ba natoUly tn aoataot 
Ghatiia aan of aonraa ba naad ha i wa tn wbaato 
that ara vary atoia tonachar thoi affortton a 
onn ri il a r a bto aartnn la natorial and apnao wbtoh 
both n aa n nonay Tba btob adUtofiey of a ofanin 
win not dat a rtomta avan aftar yanra of hard aarw 
vtoa profvldaj of aouraa that tha ahaln haa baan 
wall nada and aotracUy InatnUad Tbto toot 
aoallauaa Cbaop 8tmm to partly dna to tha low 
frietloa In tba driva and atoo to tba lhai that 
tba drtvlnn atralna ara dtotrlbntad anonn a larna 
nnmhar of oalf aoatalnad nalto. 

Taata an DaUaw Staal raattona — A papar toanad 
by tba Banaa of Btandarda at Waahlnston ctraa 
an naaomt af tba taato on ito hollow ayUadrloal 
atari aaaUnta naaiifMtiirad by tha athtnfvnal 
praaaaa Tba aaritogi wart d fOat loan and of 
dtomatom np to IS Hi a ta with holn of varlona 
dinnatora tbronnfc Cham and they wara nada with 
I tha moM ravolvton abont tba ata at a apaad aot 
^aridad. lanptoa of tba natal takan from 
dlffarant parta of tha aenplato aaaHina vara 
taatod for faardnaaa. tenrila atnnntb aonndnan, 
atraatnrt aad danrity both to tba oondHloa aa 
aaat and nftrr bant trontmanta vt varloua klndo 
It waa toand that tbara waa a altnbt aeitracBtion 
I of wuboB pboapborna aolfnr alakri and eoppor 
In tha radial dlraetton hot nona of tha inannawna 
and oltteon Small blofwhotoa wara avhtoat ta ta 
Inaar 1 /li Inofa of ta enatliina After tat trant- 
nant atvaral of ta onaCton* abowad naabanlm? 
■traiintb aqoal ta fbrned nnlartta of ta anna 
oompoaltlon and aattolUd tba ordnanaa raqulnn 
nrau far nno fombisa Mtoroooopto anunlnatioa 
■hflwod no bard apota. Itowa or otbar drtoota 
ooUlda tlio layor 1 /lS Ineh tbtok at ta inaar 
■orfaeo. and ta proeon appaara to ba oaa of 
nmt praarian 

A Now Miton Mnehlna --Wltb ta drratopnaait 
of a now dMnn naeUna ta daya of ta old top 
boavy vibtnhan pwwb praaa ara munbarad ao 
w« ara li tomad by nMohai toal anslnotni Tha 
flywhori and enwk abaft of tbto maablna ara 
loan tod briow tba dkn tmnatnltUnn ta power ta 
a lowar natt or araaiboad nnklad on knn waya 
looatad on tba finma of ta rnaoblna whieh tata 
ta aWo aa wait m ta vartMol tbnwt. Tha lowar 
•ata to aonnaatod aritk ta uppar araaa-baad tat 
oarrtoa ta punob or pnnebaa by foor rkrtma 
ntokal atoal roda nnidad to loan a d Juri a bla bima 
boahlnca By tbto aeoatmetlan ta uppar oraa»> 
baad to aubjaetrd to no attain axaapt diraat vn^ 
teal p«U BppUad at ta aoman Inatoad of to ta 
oaatar ntotnn parfaot aUgnnant to ta punob 
and dla oxaotiy aa to a aob-proM Otar advaa 
tataa that ara arid to raauH from ta drlvton 
naebaiitom baton balow ta dla ptotaa ara ta 
fellowtitn Moraaorractatralai nraatar atraantb 
battar batonaa nmntar apaed oapnrlty no oto 
BtruailaaB to Unbt dtoa aMra ■aaaaalhia aad battar 
ttobtod lotwar Ufa for dtoa haannaa of mpoaai 
bUHy of natUun out of aUnmnent nraatar Ufa 
of baarlnna Intarehannaalilllty of baarian tom 
oU attanttott nraatar produattoa Ian vibrattai 
Ian a tt antlon hna labor anat. 

Wna raattona to Band Althannb It it not tba 
praaata naad bp oountarf tltora noat fraan tand 
mddara know tat wtb ta axetntton of lam of 
iriM Qwtan to oontoMtlon arina win ba ouatly 
dnpUaatod by ta prapar praparatton of ta aand 
wad for toaton ta mobto and In tba nnkton of 
Ana aUnnad anritopa tba praparatloa to takan 
ndtantann of Tba anatlnn to an «xaat rvpltoa 
of ta apnaa tn ta aooM, aaaumtiin that tha natal 
to alaaa and tba noM propari y mad* a roa«b- 
, nralnad aand laavton a ra un h aurlhaa on ta oan- 
ton and vtoa vaiaa but ta tbtoknan of tba fbalns 
I naad not ba nraat, a ii«artar.|Bab tbtoknan or 
ton aroordlon to ta atoa of ta aaatton baton 
anplt ta body of aand to ta mold nac atalton 
,ta akto of tba aaatlnn althoM If not poroua 
anonob ft may adbal tba aariinn as a wbola 
; Peltobiiin ta mold wttb anCramriy ttoaly pow d a rad 
nmpblta or ataaUtai aoeordlan to ta natal aari 
adda to tba Aaanaaa of ta akto of ta aaattnn 
but tbto potot haa tn ba torariy daaMad by tba 
nolda r aonttonaa Tkt Pr mfHt t I Aop wt arr Tba 
aaad tor toatan tamU aHrnya ba drtod brfotn 
aiarton aa tbia toraair toanraa ta aapomtlon of 
ta nmtoa vttboiit mnavtot tba btodlan antarial 
tort ta mjtrtlona abanM afvayo ba amaliad aad 
nnaln PWaad nrar ta rtm to prnrant Ian af 
mtmrnX pans aa far aa pnaribto. Wttb non eoal 
dnat la addad. aad wttb bw and bream pan or 
bma anal la amda an additton to th* mad* wblab 
to anatoi alavad aftar tbaSad naCartal hw boon 
tbm&to nlnad to tonpton baton 4 aa^ tow 
bainib baton arinn Aa a jwto ft wV b* toanB 
ttannury ta tam ta anrfaaa ad ta neU fairto 
bwd. M tor taa taana ft to darinhia tat ta 
mad abtoid ba Triikid aa tov aa rnnHlt aan- 
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'SONNEBORN PRODUCTS,/ 


More Concrete Floora Are Treated witb 
Lapidolith the Chemical Hardener 
Than vrith All Other Agents Comlnned 

IAi»4Pi?UTH 

hM made concrete floors dustproof and wesrproof for 
ye«ra Over 200 000,000 square fiset of co ncrete floors 
have been laptdoheed thus far 

It IS delivered ready to use and is flushed on old or 
new floors and completes the hydration of the cement 
binder at once. 

Thus, it saves miUiona of dcdlars formerly lost by re 
placements and repairs, and by ipjury and delays due to 
concrete dust, which rums mcrclimdine and machinery 

Z-apfdoUtb la tbn staadanl tpneiilcntioa far all Usda of con ci n t n 

cnmnpt walka and tanks 

Lapidolith has bann tba ttand 
ttaadurataialimwbiM Wmiabit tow iSr tan panra nnd ta tha 

I ta af — a gta ai cMhic Ofifwnl coaerata hardanar 

■warily Qtom Flat and Egiobril ^ 

Writo lor tatrimowala from 
indw Iww FIflMVi awary part of thn country nnd 

ta Boodmn wood ivmarvatlvo glvm from avary Ima 
now lift to oM Of now wnndm flocra 

n. ^ ». Smih* mt 

SiOmUtgnt hUmtu, 

LSOHNEBORN Sons, lac 

I OWIi2HnAU.n,IIEVTOU 


SONNEBORN) 


It Amonntt to Animatnig Your Machines ! 

For the pnee of a Veeder Counter vou get a reduced 
pnee on eveiy piece turned out bjr your machme 
evety wnking hour theieafterl It'» the cheapest 
way you can buy reduced labor coct — through m- 
creased oulpjrt cf operatives. Men etyoy “showing 
their speed’* when it leguteis con^icuously on a 

•NliSSik 

COUNTER 
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Tli« ...11 R.t.ry ThiUySi^ B^a^a^Cj^ 
iUlcMl CMitor (N. 

^ iW toiw wmowsMliis^ novaaMK amoana aa opaiaoon napnan ona 
CTsdjiiatBSriymyinm riBaril tor aad) throw of iba Wm and aaft back to nro 

f "W- iron an finna by tanunf knob onen round 

A Pnmdad M firaai fanr to tan StBra-whaak n 

{aim i ib!%py. rtam f m, ^Ttoi Ptico wdb tow iaatn* aa i lbi ri i atodL 

amnai ■ taM M wmyjMM $1130 (Lnt) Eqwppad M lack aad km la 

pntataJSlisWlfne^ 

(CM iMuriy /aU-«sw) (Cal ton tan kaV nn) 

Ai any msetone when you want to recAice prodachon^cotie im 
a Voedat ComUer ifme m one Juei made far y^fid!y deeoAed 
to dm Voeder hookhi AH iho booklet wiU casf fi a toftor or 

The Veeder Mfg. Co., itaSTciJ' 
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-Ia;^.ssjfl;-aur2 Ipaten^TS 


High on his 
throne satXeixes 
and wept— 

o/ the shortness of 
human life 


sSi“jfeSr?* 


IW U* «f • Uhrv^AvM tM** «» l«M*t 
hetm ei Am «««• w« wmitf raWiiE aloiW 
QoM OoMl of AMmi •» wOm «i rtfMjr ««M 
vmrldo E rmnmmnllhu ooUok for Amo wita 
WeIw FMrof la ■wiiia, -In tttt HoilMli 


Ma«i tM total wr tleto to IINIM konta 


y'pi 
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T HL Helletpont wu white with faio ihipo 
the plaiiu were covered with the greateta 
amir the wwld had ever aeen 
Why thoM YOU wttp'** hu umcU 
luM -ro» hm ErERYTHING^ 

Jtove redboned up tmd Xerxet "and 
U came into my mtnd to feel puy mt Aa 
thouiht hote brief wot the w/we life of 
men leeiM that of these multitudes not one 
will be aim when m Aundred years hope 
yome by 

(WfUo OoitaM ol Rbucr toa* M ) 
Human life u ihort ao much to learn 
and ao little time u which to lont itl 
So much to do ami inch a Uttle apan of 
active yaaial So many thoaaand hooka and 
only a law fleetiat bourt to road 


The Book That la 1000 Bookat 

ft waa for men and women who put a 
value on thou tune that U G WeUa aet to 
work on thia almoat incredible taak— to put 
imo one iaacinatinf volume the whole art 
matic atoiy of the human race To p l ac e m 
your handa the orderiy knowledce that men 
go to eollcge for four yeara to get— and often 
come away without 

Not only the hlatory of the world but the 
•dance of the world the outotanding Htcra 
tore of the world the pfatloeopfay d the 
world— a vati panorama ttnrollod before year 
eyti by the moet graphio word painter of 
modem timei. Thh h^ 


H. G. WELLS’ 

Outline of History 

Now ttffertd you et a Rodmetum of 67% 


vrbo Aaftebee tlue welur 
rver Uttle be knew whoa 


SSOOOO men and women have paid 11050 
for WeUa Outline of Htatoty in the fiiat two 
volume edition and felt they were getting it 
cheap Bat Mr Welb waa act tatlAd 
Voluntarily ho riaahed hla royelnei Wb and 
entered hto a contract with the Review of 
Revlewa by which a new edition— preoMy 
like the fint except that h h in one vehune 
and hu hh own revialone— can be offered to 
dnonadutmg Amencana at a fraottau 0 / 
tka price af tha fust 
Tto maau we mnet get roekhottom 
prleea on paper— iiuantity ratee on printing 
andblndlng But more 4an that it meau 
•hat W haVE ESTABUfflEO A NEW 
RRICE on Ontlina of Hlatory for Rm 
view of Reviewa readara. 

r« SknII Frinf Omfy Omm EdiOmt 

ShiOl We Print • C!ep 7 fer Yenf 

Nd ■CrafllMeM rn 4MBtlfc« tiUi vwlu to Wm 
Nflw UrMiUlo traly «r*— tto tUag la Ua ana 
faa raUilMra lap w liUi M i 
Lai «a ivaif ■aasr l a U sM. Lai aa Mjr vaiy «arr 
Umetr (tot wa nalba that dUi U aa aafai w i hfa e itol 
«a tai aw i w u aiiw Wa Ban fcaav at aaaa tow 
■wr ■■eUa to wtoi 

win yaa to mmo af ito lartaaata A»ariaaaa W pat 
laio yoaf ll W a i y Ua toak whiak U ito a aiwi j i al 
ifl tootor WB yaa aato yaw lawn a tlaa NOW7 


• wM bs M saMSUd MU, hOWSTSr 
bs Mftsd '-as Wwr s J s wt s i Stut 

And tha Rootaw of Kaotam r«»~| 

Walli hotpm vrl* Ito 4awa af riawij to lwa tk^ 
wan Baaitofan Onn m fwa npttoa to toaaC 
■apdiaaat nnkos to palaB tto phtaia. k H a ft a g rm I 
Bnugki toaa la It* AUwator pa^ aa tto 
mwmm aaf Kan tad Ctot toai ta t aad I W riw 
rnieln aa4 C weli U Ktoa C ia na atlaa aad Akkar 
CattOn mmt Nana PaU Nana a 4aB n ania t. 
Naaar a pafag^ that la an aryalil akar 
Aad wana wSb alapi tto lavlaw af Kavkart kkw 

xj&VmJSi la. STLiyr rvjs; 

af Ito warid today tl k tadag jtoi tana M 
taaald to yatod tapktor iy y«Um dkai w» an akk 
•a nato en anaitaa atori 

WaBa’OwtUneerHtolecT $310 
RertoworRewtowe 480 

Bttkfm WS 

h Hay payBiaia af U a BWii ■ law aaaif far 
^ tavA ym (towl natow tto Min to 
tt yaa pnin la per itt « taje OAHL 

Smtd iVe Ifeei^j BtU Ymm Mmad 
Ac$ Ntsml 

Wa auto aa y iiBli n n la tto la ia tlaa af Ikto 
atov Wa Bwaly a* yaa «ny ^■nla^H^ 10 alip 
tto iim— ewr wUk Ito papa k la yaw kaata 
K«f tto Oa t Uaa g waak dWtaB Hi tail ha tUI 
•ad tk aa- ■ aa l y B aa aaai yaw tan pa yw aa t at Ma 
Patkapa aaa la a haanid^ tod fe topatofcia 
to aanpi tka af«t gftw tto Oattot k meted U 
yen akaaM to Ikat ■eagukart «aekm aa k aa mik a 
•Mid U %wdk at aar a a piaii Taa Oaad fod ao 
wfcawaBWwti Ikwo wOTto a toataid waWm ta 


■miky l anton. T ha ffcWrueta of tha Inaton 
at a w a p here ta aaere than hatf Ow to bor eeak 
kandea taoowoUvao dwtaw the ewU alrlto^ oO 
hurtMTO apprao taklr r aM w a i Ww a Waat U n ton 
new thsk the reada have awie baak to eaal the 
ritp hu padanaad hw peltaw tonh. 

A l aauta e Keltp-A taipwwM tom wDl eaaho 
an atlMttpt to rail ttoihar taem Brittah OetaeAla 
to Jipaa Tha raft wlO he trf the Savla type 
whh a auperetnMtare or pM leu ataeuto head 
TwwMy Plan a«o a rail mada fhv Jo nra ay tram 
ton yraa ataio to China, Ihvwed hp iggejitleatal 
w n rth a r 

R e nt a ad Menal Rajiilmaaili made to Wa t w ta e 
Ototta a Londeai tovar the Hluoo pnehlnai Buhk 
•yetwi The ftt ewa w t a era la the taeue ef a 
dtaptata tana ef white gtaae the raya amarwtaw 
t hr eea h aveawlih yalkiw etaag. aaa be eaea fto 
oeae a tbewmed pavdi la brlM ■QuUeht, and 
p utor ato fee better tbaa wUto toht. 

New Otoarvatten Garfc-^ the Gtomde Itoan- 
taina reota batwiaa Ige tt le and Cla Bum the 
Ghtaaeo Mnwaukoe and to Ftad Ralhrap Com- 
pany haa ewathtwe new la nbaarvatiBa care. 
The Mats am ananced aa In a akBp In a oat tha 
Bap ta evaa at the ridia abeve tbe iBato and 
thare are etaaa wlndtolalda b it waaa aaih aasttan 
wiUi aa nnBovwed maaa at aaab and of tin aar 

Omt tomylae tor Caul Mtaan— Frem lha 
Oanadten Itoitadi Jawnief wa taara that In Waak> 
pbalta a hand mtiytae tovtaa annalWIue ed a 
happar-ahaped h u Bh at totad wHh atona dnai and 
aarrtad on the Aaa l di f a ta ueod to aptay ariu 
fotoi and afdm othgrwtaa toaoeaatoUa A Imdtoe 
icnwaaUnii to a aiwupywaad air pipe tomtahea the 
power the buakat haa a lone apeet to direat the 
I ntahy and aa tajaatar auaka tha duet fram the 
bu ib a t and datlven it whh yr aa t feaea 

■tahAMtoda African RallTead Tbe Brittah 
govw mmotit haa awa r dad aontraata for the eoa 
it r not ta n ef a mlhroad taom Maknra to the 
Uaetaatao plataaa navth el Vlotorto Npanaa, 
whioh wn attain the ero at aal akliw de of any 
ftolway of the Brittah Impliw he hliberi petal 
win be mot* than Nil Itot abeve am lavil 
tha read wU eaat |ld 104 taM and wap tatar ha 
aart an dad Into Ugnada, aonnaettae the port of 
Moaoboaa wKh the Oapo4o>CBlro muto 

Flaat ef OU Bameia Ptanaoi Thw Ctonadtaa 
Chamb r r od Oc w wrea awnounaw a plan maarir 
a nwipl otad to pun ofl bav nlne ataaman on a faw^ 
day aahedata ba t waaa England and Oa a ada Than 
wmbet veaaataef MOCftaManrit. aarrylae 441 
tori-itaaa and UM aMonAetaM paanapara. and 
maklae M bnata. Tha awvtaa la briar to be «n 
t a n dod to aB parta of the Btapln waMuy H 
pn a aftk to ye from Uvwpoel to Bydaep vie 
BaUtan and aanm Canada by vail In ft Aaya 
it now takae U doya. 

lha Tea of ludbrirlel i wldnta. At tha een- 


All co rnro wtfamtiormnmatgttriiy 
fkjmtini <kir Tut pmatthta ■rt—ff 
Inw ownr a pmod ci m p w f TMuWr 
«Miblu tu a muMf mam to 
m iob« 4 to p ntto rt nbiUto wtttaid 
anyoxpeaaoaweHeRfc OarBm- 
U6dk on VuUtma |i i«Bt tnoo on r*- 
queet Thii ediRlaaa ovr m dMa, 
tormak Btow a vMokid to ymai, 
TraOn Mnafeta ff«ne%n Ftahul^ ntak 



Qaaiified AdvertiMmeiiti 


Airerftalwe ta thta eto 
Me tan thu Ova nep non 
Geeat aaven wecdi to the I 


ahmia ta Jill a Mml 
« thnn It £m utmta i 
Baa. AB avdera nut ho 



8UBSTAKTIAL unaufieturnig mnm 
nUoB Whoa onpiUiki m«a a dBUwtih 
bnaeh nad mgnw ■hljBinn $100 to 
toOOO B u oBM y Wffl to 

Ballunom mi expUa^ Addnu, 690* 
mUrj, $48 Bt VmvSm UMmmaSd 


■CVtXW W BXVmwa CO to Aau UfL 

la Irvin Mm* tow York CHy 

You nay amd M oa appmal ahariM paU to m aaa ayy of .B> O 
Waua Ouitaw of Riaioiy" *■ Ika kioa fovkvd odrika yW ahri ta mo 
•oBpoot vi l o a ia of abooi 1 an pogoo omiy lB o with mi oMya aod OtaBntlM 
--tka maw oMOpi fo bv aoiluivi pwroaUoaa aad rvvkima aa tka ariglaal 
iwevobma ad Uaa-af the metetjHee of HM Ataa BMW uly taM ea a 
mkmrthee to In UgVlCW OT txflFW* for aaa Ml yaw at In nW** auk- 
•cripUoa pffko ft _ 

I will olik T ratUB lha Wtlb Hlatory wl Ua a week, Biai yaa to tar taa 
Iral rapr of Ikv bbouIm do M viiad and aoval Ibk ovtor or I wii wU ym 
•la la toa daya aad fl a amta ikaiaaftir aadl ITAI baa baan ptot yua. 













Notes and Queries 


9 k 0 fmr ik§ hmtfi tf mr rttit n Mm 

tfM JMImv mvnM# npMN* «r j^aniUt Si « Mkrmrw m uma i W MwSiriifciii /it mrn nn 

tfSUibiM b l£t MBw fMiBM «/ iMi jMTCMlM C trr wx u b w b f* ftgwiilrt I# wr<to tMir S n u lri g g 
b «i fBMlb w«M»« tt« mIjotC «/ M« Mf«r Fb fr ilg M | bral> /r*« ib m ttrtt p tn ^ tntt nWfa# b i 

w9^/f9 IHBb T<M|v BPlH ^^nHHBl^ OB 

b PWb MOV )b«w b b M/pmS b bfwrb fb bH <bw nS ■bbwi bawM m \ wm b <b«t 
Oht /M "Hbb b CbrMSMHbKa wA b ffadBv «mB«S m w pii b . At Ibton m MWFfwt b «mB 

««t bib # Mnr /Mi b tbM am b ^rbbt b lb NmMipm* •• Mir AimM 



•lip taMi «wS ta flftUio yriatlM b pbat of tb 
hmif bo — i cad cbH toM «r tftna bbrtai 
ni br tb be n i mrt ow «r bbA amd aluMrarv 


(14875) E V W alba Abcrat 7 or 8 
fmn AflD b tb orbbul tbatrina! Bcwhwtfaa 
of Biiij wi— OH » trmnopoioat oUmr viu 
«oMi Md t M — rt o— to bow tb choiofaot 
■o b tfo a tbt woo oood oa tb kImi to prodw 
tb oOtot of a Mirror oad ot tb mow ttew pw- 
MU «f tb «bM bb« tawapanDt A Wo do 
not knovr orbu woo mod for moMoq o tronopor- 
oat mir ror b tb plop to whUh poa rofor It lo 
not m oi m iy to ooot ib dom with ooptMap 
b omb tt loioot o ottoadr Ugbod otjoot aob 
00 o pmooa ■I wrfc ii la wMio or o Wbbtlp Uditod 
room A pbto of mirror dam oot at oa oado 
vltr bbit wbt it ploiif ot oao Mb aad oloo 
alloir OM to «m wbt to toAlad oad bpoad tb 
Bbmi Obota oro mob to oppoor la tkto wap 

(148TS) C H If aiba (a) Two men 
of OQWU woldto Of* oomoadod oa a npo m 
Ofor a Maato poltap U Mtbr of tbm aMo to 
mofo oa tb i«po or dom altbr of bom btw 
lb— h woblit to poU oaolBot to b oUo to 
am—r If A ottompco to awvo wbt oOiot wttli 
It bvo oa Bt Dooi tb feotpoiuib of worii 
bao b A oator bto tb oo btl o u of tbpcoUmir 
(I) Woald o ooUo ooopNidad la tb otr ovor 
bool wHh Ito owa wolglitr It would b pooMbto 
to loll tb ooUo bto oroUaadtloHtotboad 
of tb ooUi oad baak It bt 4f wwpaabd b air 
wouM aot tb aatlio oaMt b btdt— — port of 
tb wdub of tb ooMo blow tof A (a) In tb 
oam wUb pou propow If A cbm a oaddaa Jork 
upoa tb ropo b will abo o melSoa to B If bi 
polio fltiodllp b will aot mow B Vb ooddao 
Jatk will oaoroooM tb bi »d b of B oad mow Idm 
— a lUtto Tb wa lpb of A bloaow tb wo lakt 
of B Titta to ooaUp Mtttod kp trial Trp It oad 
bmnM i oto far po u rmlf Wo do not oao tbt 
foot-pomdi OBtor taito tb ooot ot oU A Aaoo 
1 ^ do oap fo o t pwm b of work aatom b mmrm 
tbooik OMW toooo (b) OmUbilp a ropo w«l 
book b too owa wobkt jaM o« oaMlp oo if it to 

- . ■ Wtm o wMdb. MB to told oorom bbroea two 

•• JS* “ !f?!2t tb paU of prorttp apoa k toada to 

a 1 ^ OP tb ttb ^ 52* JST-lLSiifS •** totatbmmowapaalfH 

of tb mao tt/Pf ky bd 1 ^ bPWi bM b uibp a vulaM — iHmlb Tb puB upoa 
M— ^wtH — y ^ Booto b wimto ^aU tb ooMo to aU of H troaamlttod to tb tow or a 
y* ^ g^^*^ ***^*-*??? **^^^ j^^y g, — dtoadftopdltbmowr If thto pdl to mom 

■y ^ ** ^ ^ 

tb nitowmp mrmamv rmoan— a Moaaoamia * of jam dom aot oorrp too wolakc of oaotbr 
poMO poioaatom akabo 1 paati oraib mpto . * port, Tb wbto wotokt of tb roao aoUi ocolaot 



iM 


CT:i,?;gSPl 




(I 0 m> *8 O Mta U tbm «Bly «M ujCS&Ukfttt 

*» «H* It tto «MtMl W «ki IMT w m via k MkmK 



port. Tb wbto woickt of too repo puUo opolaot 
tb tap «f too towar 

(14817) M Ju K. adoi for formaldp ft>r 
PoBtoiap roca wklak aoa b mode ot bam A 
<11 B ot a tato ma ul t u otogwftk a aoMloa nonipooai! 
of B 00 4 dr of QaatOa oqop iHomlwd la 14 oa of 
wmtari to toll mtotiea add it dr of trtooH 
Color witk ootoUao W BordoHm modd— •• 
far poiMdap o Hi tiaa of m a hil . oaaolot of paw wool 
fakrto Mtomlid wito ooap aad tripoH oad dpb 
wBk a Bttli ooraOlM Tbp oro pwdoood kp dto- 
■aMaff 1 part of OoaHto aaop la 4 porta of walor 
biNbkk adAw B aaita of trlpolt aad mtorot. 
tod tb fakrto wttk It. oOmH— to drp (I) la l« 
oa. of wator ftma to i 4 oa of map oad crodbB/ 

Mtwrp (4> lafaaorlol oorto amp b uoad taito 
Mtto to mt. Bdamto too kom taWmahoil maaHn 
wttktktopaMto gotar wito a BWo oamao rod. U 
dtolikd. 

(14m) 0 B. R My« I tm iBbrMsO 

la tb dlbNam kdwom aobrol oad orlUtolo] 
too 1 boa bord tbt aotarol too wiH o wr —a 
boat ftw dap r om oolfap tba or tibto l too tott 
ooaaat ow bw toto ooa b Atoo toot orttoMol 
too will aotolora oo won oo aotarol toOi A Tb 
ohtof dtomoaoa kMomoa aotarol oad ortHtotol too 
Itoa to tb toot toaf aotarol too froM Itaatf from 
alp la too aot of ftoadip 1b wator ftom wfctoli 
artWilal too to fiaam to to Icaa ooao pad U 
ton—ad to too mta of «o>d kriaa to b ftaaod 
ft fiaoam opor too tm and itato tb air la It 
aloo Jfaoooo oa all m oUm oad drtvao tb dr 
toward too mator af too ktodi of too M bw 
dodbUoai toairawi too moat aamkor of air kak. 
bm tawart tod oaawr of too ktafk of km Arti 
total too to aadtatodii tatatoM Jt kua kdtor to 


WLDOUGLAS 

$7SS&><8S2 SOCKS 

swas^lQSS iEBSiiis.<5S9 


roaoMSMWMtMiEr 
BrwMMMmt 
w,u DoumiAS SHoes 

BPBbaUitkmawa oli^btomwoM 
■ HllMpm aoU blOTW LJ>on«Uo 
■Jl atora% drwct from tbafaolotr to 
ypnatanlfomB profit, wbAgoarantoeo 
to yon Hm bwt okaao tlaU CM ba 
Anoad, attoahwodpotnbla gtoWX, 
Dmtolao nana ai^ I**? ^ 

otoatoad oa too oola of an itooao baforo 
tkoy loaro tbo factory, wkdtfa b yw 
pi utoot lMi a g ilao f aar ao ow oo M o p o o f t N 

mtiW i mlbl ii l ^ ^^lt.^ ^^nr — In .. 

ool l lopat inpb M r pnoat. Tlmyafotha 
loadmt to Iko faoUnn oaatan W 
Aamrloa. Tba otaavmA prieo b W JL 
Doowtao po r ieao l goataatoa tool toa 
ihoaoa— aKwayawwrto toa p rioapaid 
far tooaa Tka pr i coo ara toa ooaw 



fSimiSxKSrsASt wi^mm 

^mSSSSmmrnimmi^UkmJrmS^ MOtMtomvm 
m JrtmmMM iTtb* *• bW wrWVMk.. 

m&SS&kiSiz 




MY« BHOU 
t 4 JK»i» 9.00 

WL.OonflMiniir 
•ad portnttli tot 
tod kaava An 
T iadt Milk bi tot 
wtrid Hctaaddbr 
totUMdtadud 
aftatOBtyattblM^ 

w rStoS^toMs 

wUhtotatMud 
latoB prfaotUtaptd 
Mttototomvtn 
tf man mn ttoa 
aayatotraaka. 
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HOTEL 

FORT SHELBY 

DETROIT 

LArAYBTTC VOUtlVAIKD 
ATnurrsnuciT 

Tkrm BUrki fnm £>fllroA« Buimt C^nur 


T he traveler to Detroit, 
whether on bumneit or on 
pleasure. vhXl find the ac- 
commodations of Hotel PcMt 
Shelby a distinct contnbution 
to satisfaction with the tnp. 
Every service, comfort and 
convenience which any per- 
son could reasonably seek in 
any first class hotel wiU be 
found in the Fort Shdby. 

RATES PER DAYi 
SZ $280, $3, %X80. H $8 
Dodblf . SajO to 16 
if M Rvmy DtUui — 408 R#mm 


Science Notes 

A Digest of EveryUting'of General buerea Afpearing in 
Qurent literature 


A«»n«^ C— t—iy. FlwS ^MtrW «n«l- 
Mvn «n wUoring tha tdmS «l tSa 
phycUit ta tbi ot iMIkwtOn, 

Tnmlbmg HMgUal Imt lailn h moUtr tnidi 
vfaibonitelF aquipiwd u a waSlil 4nital aSide ; 
M vbauna tb« t — aU OaUtornlM UAm. ■■■bhibr 
tiled by K pksndebui aad a SaatWI 
LIflitalas IWwaiaifcm a Stafa T Ighmlag baa 
torn off tbe arma ot a at a tw a at <^StaaB La»bart 
Ftaaaa ar aatad aa a thank offarin a aflar Iba 
abotara apUaaato of 1SS4 bU paaNd. 

WaaWi VaadaUajr bi SMaba, >.n»agy year tASOO 
faraat Sm« Invohrlag aoaM 1SJWS*0M aaaaa of 
tlmbarlatuL aoat aa IM 6SC.MS. Onalar viailaaao 
VDaM aava muah of tUa -rp-w^y wa a U 
roMRIa oa piwayaty tai laafraMa Vary rUb 
oU ahalaa axM fa AwtraUa and TawMala, and 
walla ara now balmr drhraa la iba bopa of atrlb- 
las oU On* baa baaa abtataad boE aa aS-^ yA 
Who lavaatad lAa PHattaa MalihT— A Oanaaa 
a b aai t at baa SMda an axbaaaUva atodp of tUa aaaa- 
tioa and a onal adaa that ao oaa panaa aaa bo 
•aaaUnad ta ba tha tavaater of tb# frtatton 
a^atali* 

Flabtlas FaaihM witb Swamp Raata Saiaara 

Ualvarahy bopaa, tbronah lu diaaoTaar of tba 
adlUa aaalHiaa of **awaaB ** a awaa# not, to 
ridpua tlw attflarinir la Rwaffa by itnt half Awaan 
aostbhio 7S par eant of atatah, annaldmaMi al* 
baaaa* and aooM fkta 

OM Clatbaa far ■adbui.--tb dl««tM Ua pra- 
alima boedon an otSoar of a Oolmadu tadbiin aom- 
pany broosht naarly SMOM worth of ladhoa to 
Phlladalphia In an oU battarad Sbar aaitaaaa 
Tba praaloao aahatanoo waa dapoaltad la iba vnnlU 
of a tnnt oonpaay on arrlraL 
**l*aparlas** ti ilin FtalAii^-Owt ta Vraaatabaa 
WaaMnston, tbor ara aooarias tha Saida with I 
rooSas papar, catUns oat rouad hotaa for tba 
mol o n hllla It la foaad that tor thlo pr a a t ia a 
all woada ara mnotharad aad tbara la a SO par 
omit MTlas In labor for oaldvatlon and 


HbMlIas Iba MMIm Pktm AoImw-Ab RmM 
anwmmaa Iraoti IpjsriM ta tba ayao af aat«s 
to iba nm of apaa an Rsbtai UMp diaoovorad aS 
panaaaant damasa ta alshl. baS npor t ad tbaS 
m wn raa n ad area ara not anlr tmaaaaMary biA 
aotoalbr alaa Imo oviMaatatp raaaba Tba Aaw^ 
elation of Klnanwtasimpb Mamifkatnrare baa 
promlaad tba RlnMnr af HMlIh to anAwaa tba 
uaa of SHara In thair rtw di B a. Tbara la moth 
roaaa for aaiaatlSa famarab aa to tba bwt typa of 
temp. 


Ezperimmtal and Nodd Work 

Ploo iMbwMMla widniMllmbteon* 

BlimT UniR. 4SS-RS IvoasN St. Haw Torii ORp 


300,000 JoU 

LikeTliit- 

Wantbdi a mofi who sm 
A fMl teetorp outputi who ua- 
dsrataada tbs aaaearinla of hud- 
Ila4 »sa, BstsrUl. aad sqalp- 
aaoi Goat ol produotwo miMl 
bo out dowa tad waala oliaU* 
asiad Thors ia a bis ipb for 
tho loduattial moaadtf mho on 
do It 

Tbs probUa ia ibo asaao for lbs 300,- 
000 pradbolad plsafi lo tbs Uahsd Stsisa. 
Tbn ors asarohlnd for ntso wbo oodar 
ataod tbs p^lplsa of soooofaloal pro- 
doottoa. Tbsp bsto iol to Rod tbsm 

Tbs ladMtrUI Bxtsaofoo laaHtttls 
trotaamsaloRnihoMidba. Atswboun 
of samsti icvdp a waak at poar owa 
dsak. or Is poor boma, ptm sboaritp of 
purpoaa oo poor part will St poii for a 
raarcarser la lodoatrlal $ ai\ n m n H 
Tha Gourto Is e oa dnetad bp 60 of tba 
focaSMt ladiuttlal ffutfa ta n la iba 
world. Thsir hnowlodga aod sx psri tocs 
b araUabls to poo 

ICaap oi our Rradoatsa hors trsUsd 
ibslr talarlaa and lospad to U|b asseo- 
lias poabloas bad oo okmo afaUkp 

than poo a ahort tuns ago. Tbs oppor- 
tnoitp b Mill opsa. 


lachatrifel Estm 

t ImI tt* atmn, 
Plssas tall ms all ol 
Maaadamaat Goons 


1 InrtHf 

wYmkCStf 

CiT' 


Bib b stgb MMtlMt of the RrHbb imebHta. - 

Tbs Septwnbf mMUns of tbs Britteb Awotlstlos 
hiM st Edlnbsrsh was of gtwtt bnportnosa as 
■oboes hse bssnn to risbt itself after tbs war 
Tbs sonfsTsnss was divided into thirteen sroupo 
Over 14t0S Vlsltlns numtbwe of the Aseoetetloa 
wars p r m enL Prof Aitbsalus waa tbs star 
■ilsntlet 

Pint Aspsatanes nt lbs MseteSen --It waald 
■asm frosi a resent repor t , that ibs troa nm^ 
todone nuHia thoir appsanuioe la thie snintry at 
a mneh earlier psnud than was hereiefan pfw> 
wnasd One found In Nevada plaoes thsir sx- 
teteaos as early aa the Kiddle Mloeene Previously 
the earliest Sndtns was frosi the Middle 
PHosesa 

Osr Ctfli ef Tree Reede ta ESnps Gnat 
BrlUln naed up l.Mtt OSO aana of timber duHiur 
the war In If IS we made O ng t a w d a praaant ef 
II mllHim tisa aaadi Cor rafnraataUnn pnrpnsea 
tha Amarleaa Pbraatry Aaaoebthm b aal^ wbat 
dlapoaal waa nwda (d thaas aaads nanss was 
sHreo aa eqtml nombsr ef seeds of svsrarss&e, 
Ors^ pines and Wonnouih ptnaa 


Bssvsis Dlff ta Pw ifom.— Tbs setaay ef ha a nr s 
St tbs Eoebtbsl Park of New Tsrk hass to^ 
aebd unibr tba fosAdatlon wan aad SMSpsd to 
tha appsr r mi l i M of tbs Brosn BIvsr Oss was 
IsngmtnhMHly eaptursd under a wnMi belbr 
lUny ktepm eamped e« tbs trail of tbs sCbma 
fant the * ealt of the wUd** pr ove d to be toe sivfr 
tmd and tbs beavers rstamad to tbair bssM In 
sapUvIlar and they ssoasd sbd to be boom. 

C a m eaRa s e Pnias ^ sd —The gsa inmeeaWag 
pafaitad elurub b sry of Iho Qsrwmns b rsndsrsd nsw> 
less hr tsktna advaalaas of tha HmS that laal 
bavsi rsibst jtad aadittasa Usbt, tha palalsd 
foUaas snsa Rght only Viewed tbfssob a 
**Uidit oner** tbs tfffstsaM b nnmnst. lbs 
foun t s m eve waa to an aaeh plgsmata ta wmT 
flaps aa woald predaaa the red-H«lit nflsa ii s s 
Thte waa dmw, aad tha bntib sf tbs sslsntbtoi 
seas merrily mu 

tbs s ehoo ns r **llawi/' i^rspati^ 
at Ontlls, wm asnfai be ^ I ven nsH h watd fai an 
atto p mt to prows Amsndnab tbsety that, bp tab- 
hot advniitnss ef tbs rtabi sarHiit. a psimI basso 
In tbs be wRi drift asnm tbs Psbr Im la bss 
than Rvs years Twbs hb sArta have bam sa- 
sQsssssftl and la tbs ssssad smt si i a propdbr 
was b rsbsa. Thb tfans tbs Shfo wOi saivp torn 
alr p b n ss fto sb bs d wUb jdsda 

■abb Oat sd tos Ribbisabs U 


rimtent I 
writer in 


las ob ss r ta ttn a a oo fly hig flibif bore >sm tends 
fay Dr li B* HSabla Is tbs Arabian Rm. In 
otiR w ea t h er the lenstb of a alMe waa ^oat a 
awter. wHh sosaUerafals btarol tastabOMp fa| a 
Upht wind tbb was brnressed to fien tSS to 4M 
te s t e rs . A rssstebbass fastarsm tbs wlaff asiba 
of soarins mttnrei aad tbs fln astloo si tba 
flshss was tearM. la bsih, Iba wlas or On la 
laoliaad upward, tho ostsr part at a btabsr Isnl 
than the baas, la abw-spssd Rtabi, wbtb faelb 
show a dewaward tarilasHmi In Rtabi at hlph 


Psrmsipp aad flispbsnstiy is If the wap sf 
Ibs tisnssrimnr was met hard sasnsb a lr sadp. Dr. 
InsBid. a world wide asiberllr oa sriitosal 1dm- 
ttflantien. has ibberstsd two asw pbns whbb 
■ssai to bars bsm rseslrsd with f b ror In tba 
Frsnsh srimlnal seorta la "perossopp,** Dr 
lioBaid sensUtn tbs nanber. ffara aad po siti m 
ef body perse rsnaala tbs man t hn a p heet sfl 
oaePS Eta. Tbs tanpreeelen of tho penm. ta hie 
lyMtei. te sobrsd fay ■hwnlial rmpon or very flna 
po wdsrm ao Ump Map fas pbotoprapbsd witb tbs 
aid ef a adsnssops Oimp b o ia si i y otaMsta la tbs 
thssrp that baadwritlap shows always a ssrtala 
rateiloa la Mss fastwsm te i t ars and wntelstofaiw 
bit itbsrastsrieHn la fOmb parUsabrlp of bops. 

C spss r v st im of Vaalsbtap R ps ri rs. It U nrasd 
epos aR bMopIsts te sssrt *'a mors serbas 
effort to I mi ni s a ffaw ftagtemla sf vaalrtisg 
neture.** taehidhip aM forms U Is polatod ml. 
thronpb tbs msiHste of Jri nsa that tbs appaWsp 
rats si whbh osr nattvs Ram and foaaa art 
diasppmrtap b obvleas to all aasspt tbon werhers 
whoSi outlook Is bosadad fap tbs walls of tbair 
Udwratorlss, aad that tbs ritaatioB b aesaptod by 
tbna latisr aa mors or bto Insrltobbi That 
blolosbUi. abofvs all otfasta. are ta a poslUoa to 
eppmlnto tha lesa of a slasls spseles or of 
aatusal assos ta tbas of msriss** b patent Tfasy 
are, fnrtbsmors hi aa advaalacsoss pialUon to 
fariv ost fay prnpagaada and with tbs ws tah t 
of aotborttatlva sosasel tbs vntas of this ss n esrv a 
tlon Toward tbs fsrth s r n n ss of this end, ■< 
aatloasl erpuieatlan has faesa prnpnnd 

**Rltod as a RaC* Lasse Rlpaldrsasi da 
perim e a t soadastsd lalsly fay EngllMi tavern 
ttaators points stnashr to the smehision that 
hats avoid aolMdlas wrib nbrnsts dnrias their 
awHt Bostarasl ibbta. net to amrii by tbslr ssass 
of staht as fap thsir assts hsariap A aui nb sr 
of tbns aatmaJa were faHadfoldm aad rataaasd ta 
room srosasd with saany wfrae aad havinir ta one 
of lbs waHs aa aperture fosi ample saongh to 
e n abl e tbs bats to sesape tato aa adMInp room 
They sssUy avoldad tha wins aad flew thrii^ tha 
holm wltboat oomtaff In smtast with tbs partb 
tioa. It was dl soov n ed that wbib Ryfan tfop 
smHtsd a note almost famodlbb to tho brnnaa 
sari and ffom tbb It was pri—iii tttel th^r 
pansivod sound ribrattaos whbh wuSff' nRastsd 
from tbs obstrnetlwii, aad wise peMod 4««ebr, 



Yib claim~ 

alid can/ir 0 vef 



Ara From 40 ta ERR URiitop Than 








sxpedhion whbh b sllsmpttug tbs soagsset ef 
Mount R vs s n t tn the BbaatepM. tbs world’s blob- 
s' peak, has s n mp l s t sd Its explorations to tbs 
north and west sf tbs m m ntalu wftbimt dboorsp* 
tag a slngb prasdaal vtmtn to tbs snmiBlt, It was 
ana o nasad In a mbh dlmstib fm Rtada dated 
August IT fleam bspu to SUR mtee tab w d , bow- 
ever, that a rouls map be gsta sd on tbs iinrtbsste 
flank sf tbs Rieat ssewatali. aad when tbs amss- 
soon sbatn s O otbsr effsii wM be mods tf tbs 
smamli eaapst be sttstasd thb pear te wM pfob> 
abb be leashsd otete ystok Mounrhlb tbs 
Oteutora sf tbs sxpsdltlita Im bsm morsd toward 
Kbaxta. upon wbbb polite Rte totiter sRset wM 
fas baasA Tbs prsomi supsdWlm bm swmsd 
sfaw^lMOOjmjiiemltto sf to iitUai on aad a^ 

fWbtw. Tbs Rwteaf of Ostahsr nwrfcs tho texRl 
■nnlvuraap sf thsdsM of dsaa llseit Ibtos. 
whom shranbba of tbs ttmi and hdUtf sf tbs 
tas ss ts have hasa, porimpte mese sRisUis la ssm 
aibm a lews for them bwly sslmste la tbs psom 
br adad thsa lbs snaifatasd w riHag s hi all otbar 
a ten m ul a gbl i. Mb Mtemrp tesbotgas was ef tbs 
vMp blfbste osdto nb waa tbs rml i 



wap toaRSitehwt wtods and btt Into tbt 
m ti ast to ff fos Jtom after WUto fate loM 
itewwtbsSp thb psndtar paSmteaM 

TT iii liriLLuitTi uSlA!**** 


ALL^SOUD 

COPPER 
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Civil Engineering Notes 

AJhiOra^ cfb^portant Reoeat Popart and Pubiuhed Arudet 


tUttmtlkm ti OM TIm to m Itan of no 
mmN M tooMN to tli* imllrooit 

MtoVor ■ 


toyto toi tofcor octo 
MttMto Hid taol 


» too«tr iHiMiHt to 

MtoOMto EM MW %tmm ino««pdMto tor mm ' 
voadi 0 m« m I uUw i hM ton towid. appUmUb , 

Ifa to ^ * '■* It Is 


uomtto m ORir Mututo wpoam • wt in n is 
land ttoi ftonwo and (ftbm noor tto rlglit of 
mf an wiltMl to tool tom mwMS tor Itod. a«d 
m^air to pw to i ia naw wrrtao la nton nto m 
idoirlaa Am gm di atolNr H|tU of mr tor now 
toaowi «u 

A TAaaoAaf MaoMao of aow dorian too jm 
w odo ito a p> — taa ooi Wkllo thoro 1« aotohia mv 
to tto Idoa of taniwltoa mthlnoo tto pnomi 
■otom io fw H o dl y aowri It oomprim a bortoa 
toad aad a totatUto tail amaanMit to man 
of wUab tto Aataa lo p i aoad At proont tto 
meMwa la totoa a a por lant ad wfth fa Phlladri. 
pUa wttli what an aaM to to aaUoflMton laonlti. 
SUfa tom op ar ato tto opartonrtal nHwhlm Ao 
It adnnoro aad botw tta war thnogli ooUd itto 
tto ntatfaa tail plaoo o tto Ifatoa ta tto tonari 
thao ftnIoUaa tto Joh ta om opo ratlo a 

Tto lariotaaao of B oiwrof to Sat lo dwaon 
otratod In a roatarltaUo foribln to tto Tooord of 
oowa walar ptpoa of tUo BMUtiial which hao ra- 
onUy ton pat forward Thooo pipoo wore not of 
tto otovo tim hot won aotaallp bond fnaa tto 
torn Thar wora fa aao for riirtora roan oa tto 
un do r p r ogad water orotofa of a voriorn maob 
Thlo oratom wao ton op and tto plpon plM In 
tto opaa wtoro ttop ramaiaod for ton yaan aion 
waottorfaw In tto nn and rain Ttoy hava ro- 
tate baan aaakfaod with tto Wow to puttfna 
tbm fa oottIoo aaala and an fonnd to to fa a 
eatomon folly JuoUfyfas tUo oUp 

Afdro Wntria Flaaa la Coy to il Ao ryoytor and 
plaa-drawtac ta oonnaotlrm wth tlio Atordorn 
liaoapana hydro-olootrio oehowo hava proprooMd 
o u ltoto n Ur to onoUo a fabty anounto ootlnato to 
to and* of tto aoat of tto work ap to and In 
olndlnM tin muatlnt tfatl n Tto oorvoy and 
loaa tioa of tto hiph tonaloo tronam adon lliioi has 
bflcaa lo oarry oat tto o home on a taao oicpon 
ofvo haste tt haa now boon doe 1 led to develop tto 
yshifauiati iipa flrot and btiaa la tto water of tto 
hUahohya-oya at tto third otape. Thlo wU not In 
torforo wHh tto Anal ootput. Tto report of Hr 
BoNwi who woo ooat to Coylen tqr tto Rrli oh eon 
oalUac enpfaoere shown that oyanamlde wmiM to 
produiWI fa tto Island at hMo than the prosent 
Itrlee of tto Imported arttefa 

Drafatote ef Xaydtr Xee>-At tto lalatid Ship 
ptag OMfreos held at Kettordam raeeatty tto 
drainage of tto fnydor fee fonted the moet bn 
poftaat enhjMt of dioouarion It was pofntod oat 
that tto dralnaco waoM aaeasritoto the eoastroe 
Uoa of a namtor of new eanals One speator 
pleaded that tto faotldliiff of new wnagsa and foe- 
toriea In the poMcrs riumld not to left to a»er« 
fhaneei VlHigea with rhnrshss ebooM to tolH 
near tto canals hat indostrlal works near the 
dyksa. Saeh an nnwnaement would provt. of sd 
vaatago to shipping and would prtvaai any p U 
httlon of the poMer wntsr A namtor ef tto wa 
terwayi eoanertlag the Zuyder Zos perto are to to 
pPMsrvod but w h om oi ' poMern form a em tbiaa* 
Uoa of tto axlflUiig tend imw harbors win havo 
to to mads 

Motor Tia a epe i t fa ArThw-dUnes tto Trsnsh 
oeeaPaClon of Syria gnat attontton haa haon paid 
to rnarimaklag and goed rsonlto havo been ob- 
telnoi Tto fohaiimi eepasktty has a lam ea 
taBtofgood dWWng laads. Hie Majnriy • Coaso)- 
Qeaeral at IMnA says that eonditlone an then- 
fort fororahlt for water tnuuport. There hae 
hosn a sniislilisekli hnpoet ef motor iwrs during 
tto past year Awerlean earn grsatir prsdom- 
fateto owlwr to thrir ehta pn ew Ttoir B ghtw me 
ttow for tto reogh roads aad 
BrMto low prised eava an not 

pewmrfhl for the eOitolttg white tto 

Md tor-prletd ones ua toe dear for tto market or 
too toavfly toifa Owing to tto emntt muryfag 
' of the Pawawue HaUmy nnder 



AwAto Tte f fa fe e B ate tradk te tto trat lagol. 
Mto for wfo died p r aSto hH Mfliaadlag The oaty 
nfo ttoefc to tto tmfc aattovto to rwtet aB fofcn 
that towd to mato A otoep or wevo fa any dir 
ttoa dMorflng to a Mlddte vm maafoofat 
I atotor tto ptoto with a apeetot hay s h es fat riy 
Mag oreaslBg or Hfttng ama 
ifa avaa tto toaat awiamito nt 


pfavsrits tto 
Mnftiand 
twirSMMl 
dtolttaato c _ 

laS WA Arm aroMlag hath wayn 

rion dWansn he i ws a a mfl ends kept ms ton only to 
iwwmp nnstorfas of W inAa. 


lb toA tto oapan- 

Vtashanenipto 

JinAa. TWtoM- 

bt ai tto nA Aansato tlai l> of tto pfato on 
OM ridi «sd hr Ao fear an tto otoor gfvas n nA 
tofoistiAtoW^ AatofaAaf ttosbto Thto 
mtmtm a to ft a tofm ai to mm n i 

SAP to foto Atom tto WhrtMsaas of pfoto to 
riWto tote *to H sonataw that hpAto to dteMfa 
htedtoltodiri tot ttof top p ast an te An fawUis* 
afWtoto Wtoa ton afornga diMn abtotote and 

m^tlSBSZt 


ting a Baht strong and tmpamenfato naterliL wo 
team from n oontewpornry As n ranrit aonao on 
parlmoatara nre lawgawwiflng ad din g to Portland 
oaaMit It to to per ont palm to ed esleined Uno* 
otene and A to U per oent of a patvoriMd aUlsnte 
of nagnsria prefomUy w hit e tateaaa rish In ril- 
lestes end oentafalng no shterldee To Als 


faUr prapnrod mlgtaro mM of tto arribknown 
ponoo fagrwttenta nro added aad then the asto 
atom to lOerad fa a dry aad airy ptes# Thei» 
after It te aaad for pretoriag the eonsrete fa tto 
■awa way as ordfaavy sawent wo ul d he ueed 
In n riaher propaetlon The oeoerete ebtefaed 
ttor e f ra ni by snstlng or ramming Is KAt 
proof riaskto neM proof and tough Is raported to 
posaana the good qaattttea of ooaonta for ship* 
balldlBg parpoaaa ta a htoiar degroa than eowe r a te 
mads of ihiro portinnd es m e n t A grtmi deal of 
enparimeaUug Is gefag on b Ih In Oersmtiy nad 
Austria In eneMrete ships and barges partleularly 
the latter for aaa en tto inland waterway systems* 
DsteaUfs Prsaisii Bridge ~lWvs h mme ft t ef tto 
plana for tlw Detroit Hirer bridge to omineei 
tr It aad Wlndaor a prajeet that has hem under 
o nnaldar atloa Aiieg the paet two yoare toe r 
grasaed for enough to put fate eonoreU form some 
of the outstanding foatursa of the | rt posed strye- 
ture In a reeeni leioe of Awp fo ee rt ny Nrw^JfoeorA 
We team that a epan of IBM feet from eenter te 
oenter of towers will be raqidmd and for this pur 
pose a auepci skm hr dge witli ualoadcfl baeketayn 
carrying two decks for set orate areoamodatkm of 
railway and highway trnflbs hns beon dmlgnad 
The phm has torn adapted te the reunlrement of 
eonstmetkm In two stages the hljfowsr dsek to be 
eonstnietod flrat and tto railway dsek te to added 
later togather with the oablee and extra etllfontng 
tmas eapaohy nqdred te take rare of It The 
towers of steel eooriit oarh of four toria In the 
verUeal idaoes of the four pairs of c a b les <pn« 
pair to each sUSsiilng truw) A sag ratio of 
tenth hM been adopted with etUfka g truaw depth 
ono-AfUeth of the ■ an tength a aag ratio of one- 
ninth and a truss ApA f one-slxtfrth are bt ng 
inveritgnted for eonomy dcAeothia and general 
apt caranee of the atrueture 
Quick Hanitafai Cement. In the eourae of the 
trorld war atataa B twin G Bokel tn Fag ueenng 
hfrMw-Arro d a eemrat of mry remarkable type 
and prop Tt es was put fate one by the Fn. ttk iof 
speelal m I lary i on am. Ita hbrh teeftnlOBl value 
In eertaiii limited Aalda la aueh as to make It 
adriaabto to I amiaa brloAy tti ehameterM. ea As 
an Introduetovy aummary ere may say that It ia 
Kme alumlnate differ ng fiom normal purtlani 
eement In ibe abn at total abecnce of bIUm that 
tt is prtparad ly aet al fusloti not by mere 
eUakurlng that t la abnnst wh te In eol r and 
that It will ha Am with a leh raphUte as to makv 
a good heavy gun pfatform w Ain S4 boors 8a 
for as ooat of manufacture Is eoneeraed At. fused 
oerocni ean obviously be made at leaet as shoaply 
as a normal Portland Ito uses wA be dotcnalned 
then not by ooat, but by Its speelal ehaiaeteHstSoa, 
which give tt vahi In certain Adds of work hat 
limit its nee hi other Unee Conriderli g the eom 
pna ihm of the foeed oerocni Ita moat remarkahte 
property pefhnpe te Its reabtonee te Ae deoom 
posing eflTeets of soa water aad shnlUr aohitleoa, 
for uoA Ale taforge eemrnt sraa tatrodoerd there 
wms a tendmuiy to aaeribe the braaklng up of 
Tortiaad oemint fa saa wafer te Its oontant of 
ahimlna nad to searsh for eeroenU low fa alumlan 
Noval Steel Mm PUfag Coterdam* In devahM 
ng eddttk^l boraepewer for tto hydro ela rit te 
plant of tto Nfagarm KaJte Power Company to 
most the itoeda of tho War Department n grant 
many ctolaelss were enooontered and aoteMqanitfa 
overe u ms by tto ongHieers of a steal sheet pUitig 
nanofoetarar In the eonstroeihin f the forehay 
it wna nasmeary te buUd a eoArdam Ant would 
raetitet Uw Sow of tto hydniato ennni na Uttte m 
posribh HO M not to Morton wfA tto operation 
of Station Ko^ I an It wna bApernUTe to keep nil 
tto old pInntB running to thrir utoMst aaptolty 
during tto Bummer and FaU of IBIB This eotfOr- 
dam sms loeated aloag tha old srsai wall of tto 
canal bneta srhUh prsvloue to Ha removal Mtod 
ae a aataral ooftaedam for the raqolred oxeavnOon 
After a Anroogh anateels of tto dltorent 
of oon str as H eo wader eowldemtian tto s _ 
sf tto poorer oeeapany d s s idad that a narrow eef 
fordam sMWpnaed ef a namtor ef eeSe or pookets 
‘ ‘to amat Aelr iwo al iom ag fa, The 
of 

. . „ pll- 

tag wyfag In langA from !• foot te S4 feet. In 
eenet meting Ae edArdsm timber tmeses s 
•ml bunt and Boated to poritfoa along Ae old 
wait after wbteh timbem Aaped te A Ae 
of tto poe ha te wera foatsiiad upon tto oof 
rids ef Ae truae Tasiptatei made ef tsve 
ef MnA plaak e tm fon nfa g to Ae la 


ride of Ac gsi h s l a 
aad Ae stori Aeet pOlag 

im As eoon ae one 
pltee worn then drven 
Mr ttoough Idem 
wttk whfoh mW Ite an tto botima of tto harin 
TWg dr iring dteo ewaaed S ends to St aegleeely 
gg posAla fa Ai gaud rash. Aftm As drfrfag 


inrtiy 




“Yellow Strand” Means 
“Heavy Duty* 

Wborg Ao hcgvieat loads are to be lifted tha fregteat shocks aua 
tnioed'-'wbofe wire rope m lal exhibit the ulmoal in atreojitb and mil 
aacw— there u where the exccpooiial aumma of Yellow Strand la i 
iwndtiy recoQoincd 


And bccai 
result 


built for heavy duty lond life end economy nsturwlly 


The wire for Yellow Strand rope m especially drawn and imported— 
nod eo Iropoctant are aome of the mno faciunnd and teatlof processes 
Ant No Vtsitora ai|iia nark the entrances to both foctocica 

Yellow Strand u ibn most promioent member of a wire rope family 
Aal dates from the brSmnind of the industry All atgnderd Ifredca 
are made by Ala pioneer wire rope msnufocturer Bach ia luprcme in 
Ha cleaa— a power for durability and economy 

When you atipolnte Yellow Strand or any of the standard grades 
of firodanck fk Bascom Wira Rope you iwmly write economy 
into your operating coats 

There am ouftorfsed deaUn tn eoerp hemHtp 
WHH fot iho nmtm tho om maroot jaw 

BRODERICK & BASCOM ROPE CO 8t Low* 

BrtiKktt N«ir York and SmKI* t'tettna 8l Lonl* and Sclil* 

YELLOW STRAND 


GEARS 

All IMa4a«to.U| 



kteMakinffaiidRefrigeraAg 

jRachinaiy 

Corliss A Poppst Vsivs Englms 

MMmu r*pMl 



STEEL STAMPS 

HSTAL CUCKS 
STENCILS 
SEALS 


eeee ree 
•ATSLea 


ns sosninu stua co 

miMwroKT oom 



U N I S O L 

<IUg U S Pel. Off) 

**>? Propw IMS of DNUOL 
gradulty rrn oyss hollsr saute prevents smju br^ 
boa step* simI prsvente « mwi m sad phtiiig end 
rsBinves anam frr m stsum In Iters 

i smpMri on rifM Heusy besb yuereiilsi 
UWMOmPaCO JecwCItyNi 



TWO B 

the 

» umox. Bartemn fa ai 


■OVWi OMb mmWw OQOTBWWW 

of Ae ‘ “ 


Tto BMINBWIGK. 


■l ul Ci smafsn 









i .H ' ^r. 


A Quistmas 

Suggestion 


For inspiring 
your men 


tT%m meeSwm wto mm bMpIra Ut 

1 ctssar- 


M— riiidilwid«nh«T*fc>laJFwfcw Mad 
obe a woadvM Ma lor iMOIkig 
mbMism spd sfloMwy la As psopis 
«ottttd thMa 

ThiiQtflstfliM ily ysar ptopissQ— thlpi 
that will bstp tlm nd Mp your 


Bssn IwM oi PofiM la fall of ta«plriiHI 
•rtieUH sad paragrapba Hm forlanaMs 
•ra Am aplpwaw Ifom ■ wpgki *'*^|s* 


FORBES 

MAGAZINE 

lao Fifth Awmmm 
IKkwr YmA CaiF 


Bach OM of oa eca bs ■ Baba RbA 
loAlaaxiaBC Waeaakaapooatrft 
iagom aa hard ai wa kaowhow 
Tbara a oaty oaa way to gat 
thaia go to It 

The loager voo gaaa at aa obataala 
tha biggar it beonmaa 

It la hardly poaalblo to raad Pocboa raga 
Uriy wlth^ brln^i^ a aaw dagraa of 
Biaatal t gor to yoor Im 

A yaar a aobaenptioa to PoriMs (26 laaoaa) 
aoaia oaly $4 Why aot aaad na aow a bat 
of tha paopla to wmoi yon would Uba to 
bring Forbai loipIrathNiT Wa iball aaod 
thaai Cbrlaimaa carda in your aaoM and 
blU you for tbair aobaenptioaa 


Set*>A DpUw Co<9oii 




!S: 




ASBESTOS 


Wa ara mnaro and ahippara of Cnda 
Aabaatoa la aay qoaathy Wh ptodae a 
all gtadaa at oor wocld hmoaa BBXX 
ASBBBTOa Munni to Caoada Wi 
also oany flbiao apin yama waaaa 
aloiha and BMha all aoiti of Aaba ato a 
pr u doa ta 

Poa aaythtag yen want to Aa bto toa 
tom to 

EBASBETft MimUON COMPANY 

Dm g-t 

AMBUm. PBBIAit u A A. 
•atowritooadfaliinidhiliaaBhii 







and hoaa« and 



iw*?rrr*ic 


«» a m doa tha waaiHa «C lha OSMaaft anh 
tada /asaa a* aay -fato la haawa ta tooa 









Bat tha Mhwd ila« havfan bam dmlad Aa 
tS-iarii aaa ana daiamdaad Aal ha oav aUpa 
toodM aot to taiarlar ta toair totiim aamam 
p orariw, aad thwafera laaolrad ta faltodiwa At 
IS-lam Mdal whUh hadMWtaiAr ban adootad 
for tha aaottal ihtaa ad^ Atotad liriiti am 
Jmaa 

The Now Chm 

Aa ahm la Vtahara Ital. Aa naw taa b 
m U faMtoa la laaoA tha tom tofaio m toAaa 
Mn and tha total «ai«M llT toha, Tha anaaoi 
ptafolaf praJaatUa wal«to Mif poaada aad la 
ItMd wMh a aioMla TiiaaHy af t4M dBBt ntiA 
and aa taam «f Mlia frtfit lam. WBh am 
nwaaaaad pniomla tha paaatiatlaa of wrn— ht 
Inm Plato at tha awiaala aaawrdlno ta tha Qam 
fanaali la ST iaehaa. Tha anatonai rata of flia 
la IS faaadi par aalPtoa A toortor aaodal of 
Aa Mma laa* 4Sto aa to ai' B la laagth vaimiat 
ttT% toaa aad AAmc a S4S1 paao i ahaA la aba 
Uatod to VWun. ta both atM tha walaht of 
thapTOlaatlla tt wdl to antod, aipaaib that of tha 
AipfOtoui IS-laA atoB thoaoh Aa lawala mioa lt y 
a baa Aa aeBatad la tto aaw ahlpa tha IS-laA 
aoa win to aapatoa af na ra ftka ap to W SmriBi, 
at whhdi aasla tha awtuwa laaaa wtn to mm 
4AaaO paxda. Apart boat tto l a i i wi Mf vaata 
oMalaahla tha advaatapa of g t r la o tha aa^ 
aaas a sanafow aaida of alavatloa la that It 
■aaWag thaai ta toap toartwg aa tto tarmk avaa 
tho^ tha Alp to Matlai haavlly at At imalt 
of Aaw ja oa or tolow At waMrilaa, 

Biilhrii Adofl I CKw Tvrol 
Tto tanata wW to of a aaw patttara toOl ap 
of lUaA «r IfdaA anmw oa tto Mpaaad 
paria wHh a flat roaf that wlR oOtr aa MW 
to rtaiiwiilwa Aofl Am am A 

AB Aa'tau^ inaAlaary wlD to hydfa idl oThr 
aKhoaah MtWi aami mg to aara ara foto attm 
to tto waiitB of ab at i lahy for thla p ar poaa Aay 
at a toBova bt tha afl-fOBad aa p a iiufUy of A* 
hydra lUa nnAam 

Tto aaaoadary toltary wlH ataapriw IS mpld- 
flra taaa of S SdaA or S-hMh aa Btor Ahhoagh 
BtT odaaad oo|y als yaan apt Aa AMwh haa 
toaoma papalar tn Aa Navy awtap ta tto Baht 
wa UAt aewwand wtA tho S-laA aad Ita vary 
hlah mto of dm. Tto pmiaatito watpha tt 
iKiato b, aad la B o aB M a r a d aaflWaatly haavy for 
tha aOjilr of hoatBa iia tT p y iw or oa to w ria M 
Baoh of At BOW Alpa any aorry aa anay aa 
11 tofpsdo tatoa all or aaaih afl aio oa tad ahovo 
to waAriA fc P ruN aa tn aa l oplatoa haa taraad 
Biataat Ao lahmuaiS Aha owAp A Ho rapaatad 
faflarai daraa tto war TarpAoaa flvad ffttm 
bM th ajto^m j^wlhm 

to aUdiap tor ™ ■poaa.'* AM to pmtaat Aa 
torpado fnm tha latond pr aaai r a of watw aa It 
Hwarpad ftoaa tha taha Naraavar tharn warn 
wvaml aaaaa of Ao bam baa dta p aadar Aa 
atraia aad awra AaP oaa Alp bad to lotom to 
^o9k yard to torn a bpelAd tevpaA tor wMh> 
drawa JW thoaa imama tto andam tiadmap 
• to awaat torpado tahaa ahova Aa watar Ha a 
wham Am oaaapy maA lam apaaa aad am At 
■liaibr to epoiata 

FKow ««PQda’ tv Ah Bvltt Blowly 

taairdlap to praam* lAm, Aa Aar m baMb 
amaari am aM to Wta aamwMoa aaHbto ISM 
Thab haOb WA to bMd dmtap Ao amalBP wtotah 
aad tto VoBdAp pmiad la to t rofO al om •• 
noBtha Mat Mom^am ASNSM to to ba am 
poadid oa tto woA dtoAg Ao WM tol Md 
mar whbh townttotoa m Mamh Si NoomdM 
Ao aw to attaAad to momtt waaom Aat Ao 

AOllflWMNiMM HN IH^i^ nMMMM MnH PHVH 

poBay wll. igaoamA to Afl ammd by Sto mb 
aeaw af Ao NtobAAm Ofii ^ a m h 

Aot Apt tto poopto of 

pmwHA^'BtodiM bTa^ 
of war dOhto had waA A fl to OaW m Aar #lra 



mm aaaao mA maa Ttom la proa* AafO* 
oaaapar aaia aad afl af tharn am ha bad 
a oadlHo ai Hot boam warn vary firmnaat all ataap 
tto Haaa oa aaarnat af wona oat bamtoap anS AA* 


Tmiaa am maalap rapahtto ttopa Ama a woak 
ham IrhtoA to Oaaalt, toUap Apr dam Ar Aa 
iaarav aad to boA Fotiapaad aad Maamw m- 
oplriap horn Aar to ftto dbya «Mh AtomaoBt* 
bto^tto wyamm^ t^ a m ytot 

to aaaam p a ra ilait n a horn tto a mborttl w to trptol 
A hirpa mate of tthHImm hmrmm warn tmvah 
te v^Aob pa iaaiii f piia la halpht aam A boA 

Tin aarih Mpto to Fami aad Aa rapAi horn 
If aaoaw to Fotropmd. Baval aad Btpa am A Air 
B n a dHtm bat Aa amAara mptoa to tto Vrab aad 
away of tto othara la aaatml aad aooABra Xaaala 
hava baaa partially or iB A p l atah abwaSoaal 

Tto Atelap a t a t a niat of mihmy oopAtlom A 


Ar tto womtAp of aama of Aa mOwaTipm 

1 r "***l afiiii!i!^^ Ttfrlirtiit ^ 

o fllaA l oovlot papom 

OcaOtAao af mil traaaport bava raplAy proWm 
wona doriap Hay aad Jam Ttoatemoftoaa. 
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